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Abstract. The present work probes the relationship between 5S vis-a-vis
productivity and quality. 5S is an extraordinarily economical yet highly
effective method of business management. Two hypotheses were
formulated for testing with the random sample survey with a reliable and
valid questionnaire on the targeted population. The collected data were
analyzed using the statistical software SPSS Statistics V23. The statistical
tests, namely, multiple correlations, regression analysis, and Pearson-
Correlation analysis, were performed. The results show a strong positive
correlation between productivity and 5S. The relationship between quality
and S5s was also positively related but had moderate significance. This
study was limited to a single joint venture Indo- Japanese auto-joint
venture situated in the Delhi-NCR region. Further enlarged studies must be
performed on more such companies in this location and various
geographical regions of India.

1 Introduction

In the current scenario of unfettered competition and the perpetually volatile economic
environment, coupled with globalization and resource crunches, and shrinking margins, it
has become a great challenge for organizations to remain relevant by maintaining quality,
productivity, and timely delivery and at the same time keeping production costs as low as
possible to sustain profitability. Lean manufacturing has become the buzzword for over
three decades to achieve these goals in the production world. The credit for this word goes
to Krafick, who mentioned "Triumph of the Lean Production System" in his article, and
after that, this term came into vogue [1]. A complete account of how the word "Lean" was
coined is explained by Holweg [2].
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Lean, the final avatar of the Toyota Production System (TPS), is a set of tools and
techniques that facilitate the identification and steady elimination of wastes of all kinds and
thus streamline the whole enterprise. In the Toyota Production System or TPS, everything
is evaluated on its effect on value addition, and all those expenses or resources which do
not add value to the customer are delineated as waste, and the target is their elimination.
Lean classifies wastes into eight categories, known by the acronym TIM WOODS. These
are transportation, inventory, motion, waiting, overproduction, over-processing, defects,
and skills [3]. All types of waste involve hidden costs. There are 40 tools identified to date
to eliminate wastes, among which a few prominent ones are 5S, Kaizen, JIT, Poka-yoke,
Kanban, and SMED.

What we know as 5s, in the management jargon, was created by Osada [4]. It is an
acronym of 5 Japanese words: Seiri, Seiton, Seiso, Seiketsu, and Seitsuke. Translating
words from one language to another is always challenging since they may lose contextual
meaning due to cultural variation. Still, Various researchers [5—7] have loosely translated it
into English, maintaining the continuity as 5-S, with interpretation as follows:

i. Seiry (Sort): Seiry means disposing of waste and unrequired material from the
working location, which will differentiate between wanted and unwanted materials,
tools, or machinery at that place [8,9].

ii. Seiton (Set in order): Seiton means earmarking a place for every tool, material, or
machinery and putting it at that designated place so that these can be found within no
time, as and when required [10-13].

iii. Seiso (Shine): Seiso means cleaning all tools, machinery, and the workplace to the best
possible level, which will make the workplace safe, secure, and desirable. Also, it will
make tools and machinery readily available for other employees [14,15].

iv. Seiketsu (Standardize): Seiketsu means setting simple yet noticeable rules for sorting,
setting in order, and shining. The aim is to make these activities a routine [14—17].

V. Shitsuke (Sustain or self-discipline): Shitsuke means complying with the rules made
under the 4th S to sustain the level achieved under the first 3 Ss by default [18].

The strength of 5-S lies in its simplicity, as it does not require any knowledge of higher
technology. It brings forth the problems of the organization, which remain invisible or
ignored for a long time. The available literature shows that it has been used for a variety of
purposes by organizations viz, optimizing the utilization of available space [19,20],
reducing waiting time in hospitals [21], improving health care performance [22], workplace
improvement [23,24], workplace safety [25], employees performance and productivity [26—
33] for cost reduction [34], enhancing the quality of service [35] and energy efficiency [36],
creating world-class standards [37,38], implementing of ISO [39], TQM[40], Lean [41],
kaizen [42-46], and lean six-sigma [47-50], in the construction industry [51], textile
Industry [52-54], and TPM [55,56] for managing libraries [57-59], in agriculture industry
[60], for project management [61], education and training [62].

Since its articulation, the 5S has been discussed as a solution for many problems in
various industries. Still, there are some conflicting opinions and results regarding the way it
is understood and implemented by the Japanese people vis-a-vis people from other parts of
the world. Even within Japan, there are two schools of thought. Osada [4] conceived it as a
philosophy for life and business based on Japanese tradition and ancient culture. On the
other hand, Hirano [63,64] visualized it merely as a tool or technique. Various researchers
[17,65] have found that it is thought of as another name for housekeeping in Western
managerial thinking. Scholars have emphasized that 5-S remains underutilized in the USA,
the UK, and India [7,37,66—69]. There is enough literature [18,70—74] singing its success
story in Japan, and a few cases, to some extent, in US and UK, but there are also instances
of its failure in Spain and Mexico [75-77] or underutilization [5,9,78,79]. Researchers
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[68,80] have also reported that its implementation in India is a very recent phenomenon.
The available literature could be more extensive, and the picture of its implementation in
India could be better.

1.1 Factors under consideration, theoretical model, and hypotheses to be
tested

As of now, India is the 5th largest economy in the world, and the Indian Automotive
industry is predicted to attain the size of $250-280 billion (by combining both OEM and
auto component manufacturing) in yearly turnover by 2026 [11]. So, it is imperative to
incorporate world-class manufacturing practices on the whole hog. Delhi-NCR (Gurugram,
Ghaziabad, NOIDA, Greater Noida, etc.) is the biggest hub in northern India for the Indo-
Japanese Auto-component manufacturing industries. These joint ventures may set the
benchmark for implementing 5S and other Japanese management practices for other
industries to follow in the surroundings. Although a few papers are available on empirical
studies from Indian MSME, no paper was found on studies, specifically on Indo-Japanese
joint auto-component manufacturing industries, which were started as family-owned Indian
ventures, but later on became Indo-Japanese joint ventures. This research will contribute to
filling up the gap in this regard.

1.1.1 Factors under consideration

This study will empirically investigate the influence of the implementation of 5S on

productivity and quality by survey method.

i. Productivity: It measures the efficiency of the utilization of resources by any
enterprise to earn profit by creating goods or services to satisfy the customers' needs
[81]. It can be measured by taking the ratio of the number of goods and services
produced and the total resources utilized, both in terms of revenue [82]. It has been
found that eliminating waste enhances productivity and, thereby, profitability [83].

ii. Quality: The word quality is most frequently used, discussed widely by quality gurus,
understood intuitively, and acquires various meanings depending on the context but is
very difficult to quantify. It has been defined as "fitness for intended use" [84], "the
combined attributes that are inherent in a product through the elimination of
deficiencies, and thereby enhancing the customer satisfaction"[85], "an economic
measure of output per unit input" [83], where input is the combined cost of labor and
capital. The enhancement of quality can be quantified by the reduction in rework [86].

1.1.2 Theoretical Model and Hypotheses to be tested

This research is based on the theoretical model in which three variables were identified, one
independent and two dependent variables. The independent variable (cause) is "5S level,"
and the dependent variables (effect) are "Productivity" and "Quality." Figure 1 is a
schematic representation of this model.

Productivity
5S Level

Quality

Fig. 1. Theoretical Model for Study.
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Based on the literature reviewed and the objectives of this research, only two
hypotheses were formulated for testing. These are:
H1: Implementation of 5S will significantly improve productivity.
H2: Implementation of 5S will significantly improve quality.

2 Methodology:

This empirical study was conducted by the survey method in an Indo-Japanese joint
venture, an auto-component manufacturing plant in the Delhi-NCR region. Because of an
undertaking regarding confidentiality, the company's name (say ABC) cannot be revealed.
This company is a leading supplier and manufacturer of automobile plastic components like
link bush, spring bush, O-rings, gaskets, and rubber parts. The company is 14 years old, of
which 10 years were as a fully Indian company and the last 4 years as a 55:45 Indo-
Japanese joint venture. The company exports 40% of its products and intends to double its
share of earnings from export by the end of 2022. The total number of employees as of
March 2019 is 320. The implementation of 5S has been partially done right since its
inception, but more stress has been applied since the Japanese collaboration. However, it is
still a work in progress. Each employee, who joined at the time of starting the company,
was first trained in the 5S methodology by the Japanese collaborator. A selected group
among them has been assigned to educate and train the successive generation of employees.
The company now firmly believes that many small changes yield significant outcomes.

Every Saturday, 30 minutes is dedicated to 5S activities all around the company. Once a
month, the 5S audit is carried out in the company. The employees, who sustain the
established standards, are duly rewarded financially. The company has been bettering its
results since 2010 as the outcome of implementing the 5S methodology.

Based on the available and validated test questions in the literature, a questionnaire was
prepared to conduct this survey. This questionnaire was translated into Hindi and was made
bilingual to make it convenient for people. Further, this translation was checked by three
professors of production and industrial management and 4 senior managers of different
companies, and their suggestions were incorporated. A pilot study was conducted to verify
the employees" understandability, which was found to be spot-on. The questionnaire has
two parts. Part-1 is about the general information of that person to capture the demographic
characteristics of respondents, and part -II has questions concerned with the variables of
this study. Finally, it was distributed among employees of the company up to the level of
managers. They were asked to respond on a 7-point Likert scale about 5S activities to
capture data more vividly, having the following meaning:
1-Never, 2- Very rarely, 3-Rarely, 4- Occasionally, 5-Frequently, 6-Very Frequently, and 7-
Always.

Two hundred questionnaires were distributed, of which 160 were returned. Eight of the
returned forms were incomplete, and so rejected, and only 152 were taken for analysis. The
response rate is 47.5% which is a representative size of the population. The correlation
analysis was performed in the second step. The collected data was collated in an Excel
sheet and fed into SPSS Statistics V23 software for statistical analysis.

3 Results and Discussion

3.1 Descriptive Statistic Analysis

To capture the data more objectively for testing hypotheses, the demographic data were
extracted, which is tabulated as follows; Table 1 provides sample demography based on
age, and the same has been presented graphically in Fig. 2. This shows that all age groups
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are in the sample, so there is no age bias. Table 2 presents the sample demography by age,
which is depicted graphically in Fig. 3. This data shows that the ratio of males to females is
approximately 10:1, which was clearly visible even with a cursory look inside the company.
Table 3 presents the sample demographic data based on education, illustrated graphically in
Fig. 4. The overwhelming majority of the sample demography has less than a university
degree, clearly showing that operators outnumber the others, which is valid for any
manufacturing company.

Table 1: Demographic Variable - Age

Age Frequency | Percent Percent (Cumulative)
25 years and below 23 15 15
25 years to 35 years 56 37 52
35 years to 45 years 62 41 93
More than 45 years 11 7 100
100
V) Frequency
Percent
80
60 =
40 4
20
0
25 years and 25 yearsto 35 35years to 45 More than 45
below years years years
Age
Fig. 2: Demographic Variable - Age
Table -2 Demographic variable —Gender
Gender Frequency Percent Percent (Cumulative)
Male 139 91 91
Female 13 9 100
Total 152 100 100
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Fig. 3: Demographic Variable - Gender
Table 3: Demographic variable — Education

Education Frequency Percent Percent (Cumulative)
Secondary Education 111 73 73
Intermediate Education 29 19 92
University 11 8 100
Total 152 100 100
120
) Frequency
- | Percent
100 4
80 =
60 =
40
20 =
0
Secondary Intermediate University
Education Education
Education

Fig. 4: Demographic variable - Education
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Cronbach alpha, used to confirm the reliability, was found between 0.821 and 0.796,
ensuring the data's reliability. Table 4 presents the maximum, minimum, and mean of the
variables taken for this research, i.e., productivity and quality. N is the frequency
representing the number of responses received and used for this analysis. The values in the
Table 4 show a good correlation.

Table 4: Results of Descriptive Analysis

Variables N Minimum Maximum Mean
Productivity 152 4.7 7 5.85
Quality 152 3.9 7 5.45

3.2 Pearson correlation analysis:

The relationship between the independent variable (5S) and dependent variables
(productivity and quality) is presented in Table 5, and it can be observed that 5S has a
strong positive Pearson correlation (0.73) with a significance of 0.023 with productivity and
moderately (0.46) with a significance of 0.031 with quality.

Table 5: Pearson Correlation Data

Independent variable (5S level)

Dependent variables |Pearson Correlation | 6 (two-tailed) | N

Productivity 0.73%* 0.023 152
Quality 0.46** 0.031 152
**p=5%

3.3 Multiple Regression Analysis

Table 6 presents the results of multiple regression analysis to ascertain the relationship
between independent and dependent variables. As seen in Table 6, the results support the
strong relationship between 5S and productivity and quality at a 5% confidence level.

Table 6: Multiple regression analysis of the relationship between 5S (independent variable) and
dependent variables (productivity and quality)

Independent variable Dependent variables

5S) Productivity Quality
R 0.411™ 0.291*

R2 0.168 0.084

Adj.R2 0.16 0.42

Std. Error of Estimate 1.529 1.529

F-change 9.423 8.326

**p=5%
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4 Conclusion:

This research presents the results of empirical research from an Indo-Japanese joint venture,
auto-ancillary, situated in Delhi-NCR. The empirical investigations are few and far
between. The novelty of this study is that it is the first research of its kind for this type of
company and in this geographical area and fills up the research gap. This research started
with the theoretical modeling for the effect of 5S on quality and productivity, and two
hypotheses were formulated, which were intended to be tested. Both hypotheses were found
to have a significant correlation at a 5% confidence level, which aligns with the other
investigations [27,28,79,87]. Further research needs to be carried out with more companies
of this type in Delhi-NCR and at different geographic locations in India.
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