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Abstract

Purpose of the study: Lean manufacturing is perceived to be a significant competitive advantage of firms as it removes
waste from manufacturing operations with innovations in products and processes. This research aims to know the impact
of lean manufacturing practices of textile firms on their operational efficiency.

Methodology: For this study, questionnaires were electronically sent to operation/ production managers of 122 textile
firms using lean manufacturing technologies in Pakistan. Based on the literature review, nine lean manufacturing
practices and five operational performance measures were included in the questionnaire survey. Just 91 operation
managers replied, a response rate of 74%. Multiple regression analysis was performed to test the hypotheses of the study.

Main findings: The results of regression analysis show that lean manufacturing practices significantly impact the
operational performance of textile firms. The study's findings suggest that the involvement of customers, suppliers, and
employees causes an increase in the operating performance of firms. Moreover, it is established that some lean
manufacturing practices such as 5S, automation (Jidoka), Justin time (JIT), equipment layout, and continuous
improvement (Kaizen) have a significant and positive effect on the operational performance of firms.

Application of the study: The lean manufacturing practices save money for businesses and increases overall
productivity by reducing waste. These are also helpful in increasing consumer loyalty and employee productivity. The
study's results show that lean production methods can be adopted to improve operating performance and
competitiveness.

Originality/ Novelty: This study adds a piece of first-hand evidence by establishing a significant effect of lean
manufacturing practices of firms on their operational performance in Pakistan, where most of the firms so far are using
traditional techniques due to lack of financial resources.

Keywords: Lean Manufacturing Practices, Participatory Decision Making, Operational Performance, Textile Industry,
Regression Analysis.

INTRODUCTION

Lean manufacturing (LM) strategies eliminate inefficient processes and allow businesses to become more productive.
Adoption of these activities frequently contributes to a firm's longevity. Cost of production is a significant factor that
needs the proper attention of manufacturing organizations. Lean manufacturing is a tool that can enhance the
productivity and profitability of firms (Shurrab & Matloub, 2018). Price, lead time, and quality control have a critical
impact on the industry's overall operational efficiency. Lean practices can make the manufacturing activities in the
industry quicker and less wasteful. According to Carvalho, Gongalves, and Silva (2019), Businesses can use LM
technology to gain a strategic edge in the industry. Adopting LM strategies provides businesses with a competitive
advantage over their competitors (Belekoukias, Garza-Reyes & Kumar, 2014). Enterprises delivering products through
lean practices are also required to use environment-friendly techniques (Inman & Green 2018; Moreira & Silva-Palis,
2011). Research proved that the ultimate goal/aim of being lean and going green is to reduce waste from operations
(Sarkis, 2012). As a result, LM implementation benefits both organizations and the community (Negrao., Godinho &
Marodin 2017). Lean thought puts a premium on just-in-time practices and vendor relationships (Shah & Ward, 2003).
The primary focus in lean manufacturing is on eliminating practices that do not add value to a product/service (Carvalho
et al., 2019). Mazanai (2012) Cost cuts and operating performance significantly affect profitability and consumer loyalty,
as previously stated. However, organizational competition has developed in recent years. According to Alsmadi, Almani
and Jerisat (2012), businesses will gain a strategic edge by adopting LM strategies. Therefore, different studies
(Nogueira, Sousa, & Moreira, 2018; Van-Landeghem, 2014, etc.) shed light on the organization's deep concerns about
lean implementation. Lean eliminates inefficient processes in the chain without sacrificing the product's or service's
efficiency (Vijaya, 2015). A helpful framework needed a tremendous set of standards and rules to manage the change
and improvement in processes. Toyota originally introduced this in 1950 as Toyota's Production System (TPS). TPS's
main objectives/goals were to reduce Muda (waste) to achieve greater productivity. Dahlgaard and Dahlgaard-Park
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(2006) highlighted the significance of the Muda concept in quality-improvement practices. TPS sets out a management
system whose main aim is to reduce waste by avoiding non-value-added practices (Alsmadi et al., 2012).

Cost-cutting, pollution control, and quality improvement are lean manufacturing methods (Street, Fliedner & Mathieson,
2009). Managers are aware of various wastes, including excess manufacturing, waiting, storage, additional refining,
extra movement, and defects (Endsley, Magill, & Godfrey, 2006). The history of lean lies in two simple terms JIT and
Jidoka. Later, Gupta and Jain (2013) discussed the role of lean manufacturing in delivering high-quality products at the
lowest cost. The lean philosophy stresses waste reduction by providing low-cost goods (Vinodh & Joy, 2012). Recently,
Slovic, Tomasevic, and Radovic (2016) Have known that implementing LM raises a firm's sales. In the last decade, LM
has been much studied in the developed countries, whereas a small number of studies on LM are conducted in the
developing world (Ghosh, 2013; Nawanir, Lim & Othman, 2013; Ravikumar, Marimuthu & Parthiban, 2015). The
emerging world's history and economic climate are markedly different from that in industrialized countries. Therefore,
the implementation of LM may be handled differently in developing countries.

In Pakistan, there has been a few exploratory studies on the LM practices of firms. Existing literature so gives an
inadequate understanding of lean practices and their ultimate impact. However, in neighboring countries, some work has
been done. For example, Ferdousi and Ahmed (2009) identified a strong correlation between LM activities and industrial
waste reduction and cost reduction. They also observed an increase in the quality of products due to the implementation
of LM practices. Recently, Bhutta, Egilmez, Chatha, and Hug (2017) The application of lean manufacturing practices
was investigated in five separate manufacturing sectors in Pakistan, including the textile industry. The following table
summarizes the lean production techniques used by apparel companies in Pakistan. The textile industry plays a vital role
in developing countries. It improves the standards of living by providing employment opportunities. In Pakistan, this
industry has contributed significantly to economic growth. It contributes 8.5% to GDP (Hashim, Baig, Amjad, Nazam, &

Akram, 2019).

Table 1: Adoption Rate of the Lean Practices

#  Practices Textile Sector
1  Set-up time reduction 95%
2 Work standardization 98%
3 Cellular manufacturing implementation 40%
4 Poke yoke implementation 74%
5  Value/Non Value added activity analysis 58%
6  Total preventive maintenance (TPM) 93%
7  Total quality management (TQM) 7%
8  5Simplementation 56%
9  Cycle time reduction 67%
10 Automation (Jidoka) implementation 53%
11 Production scheduling improvement efforts  100%
12 Use of visual controls (Andon) 60%
13 Use of smaller lot sizes 58%
14 Implementation of Nagara System 42%
15 Use of integrated flow operations 16%
16 Pull flow control implementation 56%
17 Implementation of parts standardization 2%
18 Implementation of concurrent engineering  51%
19 Use of design for manufacturability 47%
20 Supplier evaluation 7%
21 Total cost analysis for supplier evaluation ~ 74%
22 Exchanging information with suppliers 88%
23 Suppliers as partners 91%
24 Striving to improve delivery performance 88%
25  Strive to stabilize demand 60%
26  Strive to enhance product value 7%
27 Collecting customer requirements 86%
28 Product customization 91%
29 Implementation of worker cross-training 67%

Source: Bhutta et al. (2017)

The textile industry plays a vital role in developing countries. It improves the standards of living by providing
employment opportunities. In Pakistan, this industry has contributed significantly to economic growth. It contributes
8.5% to GDP (Hashim et al., 2019). This sector's contribution is nearly one-fourth of industrial value addition and gives
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job opportunities to about forty percent (40%) of the total labor force engaged in industrial sectors. The average share of
textile products is about 59% in national exports (Economic Survey of Pakistan 2019-20). The textile sector has a

comparatively top rank with 20.91 in Quantum Index Manufacturing (QIM), and therefore its impact is more significant.
Table 2 provides an industry profile of the textile sector in Pakistan.

Table 2: Industry's Profile

Industry’s %age of %age of %age of Labor %age of Foreign Direct Orientation
Exports Vs.
Type GDP Exports Force Investment FDI .
Domestic
Textile 85 59 40 0.67 Export a_nd
Industry domestic

Source: Economic Survey of Pakistan (2019-20)

A few earlier studies have emphasized the link between lean activities and organizational efficiency (Womack, Jones &
Roos, 2007; De Toni & Nassimbeni, 2000; Rahman, Laosirihongthong, & Sohal, 2010; Khanchanapong, Prajogo, Sohal,
Cooper, Yeung & Cheng, 2014). Learning from organizations that have begun to adopt new management techniques,
such as lean, has a vital role in the progressive industry of Pakistan (Egilmez, Chatha, & Hug, 2017).

Thus, the current article is devoted to examining the impact of lean practices on the operating efficiency of Pakistani
textile firms.

Following an explanation of the study's inspiration, section 2 presents a critical analysis of the literature. Section 3
contains information about the data and methods used in this analysis. Section 4 finds the results of the analysis. The
last, section 5, concludes the results and also highlights policy implications and future research direction.

LITERATURE REVIEW
This segment examines prior research on lean methods and corporate performance.
Operational Performance

"Operational performance (OP) relates to the manufacturing plant's capabilities to more efficiently produce and deliver
products to customers™ (Zhu, Sarkis, & Lai 2008). Costs, efficiency, execution, and flexibility are the most widely used
metrics for evaluating OP. Consequently, a list of indicators included the development and frequency of introducing a
new product (Ahmad & Schroeder, 2003). Nearly 50% of the companies work closely with their customers, suppliers,
and technology centers to improve their production. The supplier involvement was identified by Jasti and Kodali (2015)
as the most popular lean practice. Low stock is also considered a popular lean way (Carvalho et al., 2019).

Lean Practices

As illustrated by Shah and Ward (2007), Emphasis is placed on reducing setup time, maintaining steady flow, and
performing preventive maintenance, among other things. Textile producers are gradually using lean practices to improve
efficiency to reduce costs and lead times (Hamja, Maalouf & Hasle, 2019). Lean methodology is a multi-level
mechanism that combines various activities in an interlinked framework, including Just-in-Time, quality processes,
different work teams, development cells, and supplier management, etc. (Shah & Ward, 2003). Processing goods and
services just at the lowest cost is an objective of lean (Hopp & Spearman, 2004). Waste management activities like
reduced set-up time, small batch sizes, and a pulled system are considered part of this approach (Li, Rao, Ragu-Nathan
& Ragu-Nathan, 2005). Numerous benefits accrued to lean production firms, including improved operating productivity
as a result of reduced human activity, storage time, and process overhaul (Womack et al., 2007). Recently, Hamja et al.
(2019) stated that lean practices such as 5s, value stream diagrams, total quality control, and Kaizen had a beneficial
effect on the success of businesses. . Shah and Ward (2003) presented 22 lean manufacturing practices that include
supplier collaboration, kanban, continuous improvements, complete maintenance, and damage-free programs, etc. Some
studies reported an increase in operational efficiency from 12.50% to 90.00%(Carvalho et al., 2019; Marudhamuthu,
Krishnaswamy & Pillai, 2011). Marudhamuthu et al. (2011) observed a reduction of 8-28 minutes in production time per
product unit. According to Wickramasinghe and Perera (2016), lean production resulted in an increase in cost-efficiency,
quality of products, timely delivery of goods or services, and variability in volume. Likewise, Kaur, Marriya, and
Kashyap (2016) showed improved performance due to leanness.

Lean means removing those activities that are of no value, and Kaizen means a continuous improvement. Hence the idea
of Lean-Kaizen implies a constant reduction in waste by making minor adjustments in both product design and process
design. Kaizen is also a common technique for disposing of waste at any company at all levels. But from the other side,
Lean-Kaizen's main objective is excellence in quality, cost, and delivery (Jasti & Kodali, 2014; Arya, & Choudhary,
2015). The rapid acceptance of lean practices is one of the main variables for lean adoption. (Bhamu & Sangwan, 2014).
The engagement of suppliers in product or process development is vital. Consultation with the suppliers can produce
goods with better design and achieve lower costs and resultantly best quality. The summary of merits achieved may be
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as: reduction in cost, better product quality, a decrease in overall development time (De Toni & Nassimbeni, 2000).
Moreira and Silva-Pais (2011) reported adopting a single-minute exchange of dies to save £362,960 per annum. Danese
Romano, and Bortolotti (2012) established that Just in Time (JIT) practice influences organizational efficiency.

Lean Organizational Efficiency and Procedures

Khanchanapong et al. (2014) reported the value of LM practices for manufacturing operational performance. Operational
performance dimensions explored in various studies are cost, quality, flexibility, and reliability. Rahman et al. (2010)
found that Just-in-Time, flow management, and waste reduction are significant regarding the operational performance.
Inman & Green (2018) reported that the involvement of suppliers and customers is aimed at reducing all categories of
waste from overall processes. Belekoukias, Garza-Reyes, and Kumar (2014) indicated the most significant impact of JIT
on operational performance indicators: cost, reliability, quality response, speed, and flexibility. Implementing lean
systems-based strategies improves organization adaptability by ensuring the product's versatility, manufacturing
duration, and lead times. The performance of lean approaches eliminates waste from the manufacturing cycle, makes the
movement of development more flexible, and reduces the lead-time (Bento, Schuldt & Carvalho, 2020; Belekoukias et
al., 2014). There is a positive relation, both direct and indirect, between LM Practices and Operational Performance
(Inman & Green, 2018; Negrao et al., 2017). Piercy and Rich (2015) discovered that adopting lean can lead to
sustainable results. Poor adoption, therefore, will lead to better environmental performance (Negrao et al., 2017). The
lean production practices have a positive effect on operational efficiency. Tourki (2010) argues that companies that
embrace lean manufacturing have an advantage over others to thrive in the global economic climate. Fullerton
McWatters & Fawson (2003) used regression analysis and stated that JIT practices could increase the business's
profitability.

Hypotheses development

To examine the effect of LM practices on OP, we developed a set of hypotheses. Implementing LM removes waste from
the manufacturing cycle, makes the production flow more flexible, and increases the level of response to consumer needs
(Bent et al., 2020). Recently, Inman and Green (2018); Negrao et al. (2017) established a positive relationship between
LM practices and OP. Some earlier studies, e.g., Abdel-Maksoud, Dugdale, and Luther (2005), Fullerton and Wempe
(2009), Hallgren and Olhager (2009), Rahman et al.( 2010) also reported similar findings. The following specific
hypotheses were developed for this study:

H;. Customer Involvement has a positive impact on OP.

H,. Supplier Involvement has a positive effect on OP.

Hs. Employee Involvement has a positive effect on OP.

H,. 5S has a positive impact on OP.

Hs. Jidoka (automation) has a positive impact on OP.

He. JIT (Just in Time) has a positive effect on OP.

H,. Equipment Layout has a positive effect on OP.

Hg. Continuous Improvement(Kaizen) has a positive impact on OP.
H,. Single Minute Exchange of Dies has a positive effect on OP.
METHODOLOGY

Some prior studies indicated that a structured questionnaire had been the most suitable method for gathering data to
investigate the relationship between LM practices and operational performance (Dong, Carter, & Dresner 2001). A
structured questionnaire was submitted electronically to the operations/ production managers of textile firms working in
Pakistan. There is no mutual consensus among various researchers regarding the exact number of lean manufacturing
practices. Shah and Ward (2003) reported 22 lean practices, but Fullerton & McWatters (2009) recognized only 10.
Ghosh (2013) suggested seven lean ways to measure effective performance. For this study, we identified the following
nine lean practices based on a comprehensive literature review.

1. Customer Involvement

2. Supplier Involvement

3. Employee Involvement

4. 5S (Sort, Set in Order, Shine, Standardize, Sustain)
5. Jidoka (automation)

6. JIT(Just-in-Time)
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7. Equipment Layout

8. Continuous Improvement(Kaizen)

9. Single Minute Exchange of Dies

Customer Involvement
Supplier Involvement

Employee Involvement

lidoka{ automation) Operational Performance
Equipment Layout

Continuous
Imorovement!Kaizen)

Single Minute Exchange
Of Diies

SMED

Figure 1: Conceptual Framework
Source: Author Analysis

Belekoukias, Garza-Reyes & Kumar (2014) argued that even with incomplete adoption of lean practices, the effect on

organizational efficiency and operating efficiencies are positive. This study includes six items for active performance
measurement (Zhu, Sarkis, & Lai 2008).

In time delivery of goods
Minimal inventory level
Reduction in waste

Product quality enhancement

o w0 E

Addition in the variety of products
6. Better utilization of capacity available

We used Likert scale containing five points to measure the level of lean manufacturing practices adopted by textile
firms. For the measurement of lean practices;

One is for "no implementation."

Two is for "little implementation."
Three is for "some implementation."
Four is for "extensive implementation."
Five is for "complete implementation."

For the measurement of operational performance;
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One is for "not at all.”
Two is for "a little bit."
Three is for "to some degree."
Four is for "relatively significant.”
Five is for "significant.”

There are 177 textile firms currently working in Pakistan. It includes 84 listed while 93 non-listed companies. The
survey questionnaire was mailed electronically to 122 textile firms. Consistent with Yamane (1967) and (Israel (1992)
we determined the sample size by using formula [ n = N/1+N(e)"2] Here n denotes sample size, N indicates population,
e is the level of precision, one is used for the probability of the event occurring. As a result; =177/1+177(0.05) ~2 = 122.
Respondents were operations managers. It was observed at an early stage that responses are very inadequate. For
increasing the number of responses, we made telephonic requests and also sent email reminders. Finally, 91 responses
(response rate = 74.59%) were actually received. Taking into consideration the response rate from previous studies, it
can be concluded that, in the Pakistani context, it was a reasonable response rate. Ghosh (2013) observed a 20 percent
response rate in a similar study conducted in India. Likewise, Upasani (2012) reported a similar response range of 18.02
and 17.5%, respectively.

According to Park and Lord (2009), "Correlation analysis exploring relationships between variables upon another."”
According to Bluman (2009), "Regression is a statistical method used to describe the nature of the relationship between
variables, that is, positive or negative." regression looks at the relationship that exists between dependent variables and
independent variables. It shows the impact of one unit change in an independent variable on the dependent variable.
Thus, for testing the hypotheses, we performed correlation and multiple regression analysis in SPSS V25.

RESULTS

For investigating the effect of LM practices on the OP of textile firms, we performed regression analysis on the data set
collected through questionnaires surveys of 122 textile firms working in Pakistan. Descriptive statistics mean that
standard deviation, skewness, and kurtosis are computed to describe all variables' general behavior (variation and
distribution) of all variables used in the study. Descriptive statistics reported in Table 3 show that the mean value of
operational performance is more than 4. It implies that, on average, the OP of textile firms has increased after
implementing LM practices. Similarly, the mean statistics of LM practices is also more than 4. It implies that textile
firms have adopted LM technology to a substantial extent. The standard deviation reported in Table 3 shows the
variation of variables used in the study across respondents is appropriate. Therefore, the presence of outliers in the data
set is less likely. To test the normal distribution of data of all variables, Kurtosis and Skewness statistics were computed,
and the results are reported in Table 3. From the results, it is clear that Skewness and Kurtosis values fall within the +2
and -2 range. It implies normal distribution of data of all variables used in the study.

Table 3: Descriptive Statistics, Pearson's Correlation Coefficient Matrix and Test of Multicollinearity

Descriptive Statistics Correlation Matrix
M2 sp 5“”"“ fke""”es cus  supe MPUgvep  EOMA gime ot s JID KzZN
cus 4121 2'29 -0.29 -0.29 1
SUPP  4.176 2'32 -0.28 -0.36 0315
EMPIN 4245 0% 084 114 0.493*  0.657*
SMED 4165 0% 025 042 0.441%  0433% g agger
SO 41w 3'37 1.60 -1.02 0418%  0.527 g gypwx 04657
JTC 4269 3'36 037 017 0.307%  0352% g y3pee 488" gapen g
ats a5 0¥ 090 0.25 0.307%  0.352% g ggpun 0488 g gpe 1000
S5 4253 0% 03 035 0.541%  0.480% g gpgumx  0485% g goge 06027 0602
JID a2 0% oar 0.67 0.394% 06447 g gogex  069LT g gige 03287 03287 0518
kN 4211 9% 044 -0.59 0200 0481% g pagun 04857 g pogue  0SBLT  OSBIY g 0543T
oP 4176 0% 0 011 0454% 0316 gogwx 066" gogpex 02087 02087 oppie ggse 2277
Test for Multiollineariy  _TOETance 0.604 0388 0361 0366 _ 0422 0352 _ 048l _ 0385 0274 0429
VIF 1656 2579 2772 2733 2371 2034 2077 259 3651 2334

Notes: **. Correlation is significant at the 0.01 level *. Correlation is significant at the 0.05 level. CUS. are customers;
SUPP. Are suppliers; EMPIN is employees' involvement; SMED; is a single minute exchange of dies; EQLAY is
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equipment layout; JITC is just in time linked with customers; JITS is just in time linked with suppliers, S5, is 5s; JID, is
jidoka (automation); KZN is Kaizen (continuous improvement), and OP, is operational performance.

Multicollinearity means that two or sometimes more than two independent variables in multiple regression are very
much correlated and can give rise to a collinearity issue (Martz, 2013). Further, to check the degree of association among
the variables, the Pearson Correlation test was performed, and its results are reported in Table 3. Coefficients of all
independent variables (lean management practices) with OP are positive and significant at 0.01 level. It implies that
firms that have implemented LM practices to a more substantial extent demonstrate superior operational performance.
Further, the coefficients of correlation between independent variables are smaller than 0.70, which shows a weak
association among the lean manufacturing practices. Moreover, similar to Ahmad and Afza (2018), we performed a VIF
test to confirm the absence of severity of multicollinearity problem. From Tolerance and VIF's values in Table 3, it is
clear that tolerance values are above 0.10, and similarly, all VIF values are less than 5. Therefore, the problem of the
severity of multicollinearity among the lean manufacturing practices does not exist because all the variables fulfill the
criteria of tolerance (should be >0.1) or VIF (variance inflation factor), which is < 3. Therefore, all independent variables
can be jointly regressed in a single regression model.

Table 4: Model Summary

Model R R-Square Adjusted R-Square Std. Error of the Estimate
1 0.803 0.647 0.636 0.28555

From the values given in Table 4, the value of R-square is decisive. R-square (coefficient of determination) offers the
degree of influence of LM practices (independent variables) over operational performance (dependent variables). This
value shows a 64.7% influence of lean practices taken for this study, and the remaining 35% is due to other factors
described by an error term. It shows that specific lean practices taken for analysis have a high degree of influence for
better operational performance. R-Square's value from 60% to 69% range means that model is a good fit.

Table 5: Analysis of Variance

Model Sum of Squares Df Mean Square F Sig.
Regression 15.338 5 3.812 47.073 0.000
Residual 8.331 101 0.081

Total 23.669 106

From the ANOVA Table 5, a p-value of 0.000, which is less than 0.05, demonstrates that the operational performance
model is significant at the 1% significance. The F-statistic was 47.073 with a P-value = 0.000 which is < 0.05. It shows
that LM practices examined for this study have a statistically significant effect on the OP of textile firms.

Table 6 demonstrates the impact of each lean practice adopted by firms on their OP. It can be seen that customers
involvement practices are positively related to OP at a 5% level of significance ($=0.330; p=0.003 < 0.05). Suppliers
involvement practices have a positive effect on OP at a 5% level of significance ($=0.431; p=0.000 < 0.05). Employees’
involvement and OP are positively related at a 5% level of significance (5=0.275; p=0.003 < 0.05). Single minute
exchange of dies relationship with OP is not significant at a 5% level of significance ($=0.199; p=0.367 > 0.05).
Equipment layout practices are positively related to OP at a 5% level of significance ($=0.268; p=0.008 < 0.05). Just-in-
Time (inked with customers), has a positive relationship with OP at a 5% level of significance (5=0.266; p=0.003 <
0.05). Just-in -Time (linked with supplier practices), has a positive and significant impact on OP at a 5% level of
significance ($=0.213; p=0.004 < 0.05). 5S practices have a positive impact on OP at a 5% level of significance
($=0.101; p=0.004 < 0.05). Jidoka practices are positively related to OP at a 5% level of significance ($=0.369; p=0.003
< 0.05). The results show positive relationship between Kaizen practices and OP, which is significant at a 5% ($=0.256;
p=0.005 < 0.05).

Following is the demonstration of the regression model after adding values of Betas.

Y=2.182+0.330(Cus)+0.431(SUPP)+0.275(EMPIN)+0.199(SMED)+0.268(EQLAY)+0.266(JITC)+0.213(JI TS)+0.101(
S5) +0.369(JID)+0.256(KZN)

All the coefficients have a positive sign, which means that an increase in the adoption of LM practices causes an increase
in the operational performance of firms. The coefficients for all selected lean practices indicate that LM practices are
adopted at a large scale and have contributed significantly to the best operational performance of firms. The consistency
of regression coefficients of selected lean manufacturing practices suggests that these variables are the critical factors
that influence the operational efficiency to a varying degree.

Table 6: Significance and Distribution of Coefficients

Unstandardized Coefficients Standardized Coefficients
Model B Std. Error Beta T Sig.
(Constant) 2.182 0.489 4.467 0.000
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CuU 0.330 0.109 0.364 3.036  0.003
SUPP 0.431 0.090 0.405 4.773 0.000
EMPIN 0.275 0.089 0.274 3.073 0.003
SMED 0.199 0.120 0.254 0.102 0.367
EQLAY 0.268 0.095 0.306 2.389 0.008
JITC 0.266 0.127 0.308 2.047 0.003
JITS 0.213 0.090 0.278 2.047 0.004
S5 0.101 0.124 0.365 3.705 0.004
JID 0.369 0.171 0.341 3.200 0.003
KZN 0.256 0.119 0.472 2436 0.005

Note: CUS is customers; SUPP is suppliers; EMPIN is employee involvement; SMED is a single minute exchange of
dies; EQLAY is equipment layout; JITC is just in time linked with customers; JITS is just in time connected with
suppliers; S5 is 5s, JID, is jidoka (automation); KZN, is Kaizen (continuous improvement); and OP is operational
performance.

DISCUSSION

The results reported in the preceding section show that companies will cut wasteful processes and increase their
efficiency by implementing lean procedures. The lean strategies save money for businesses and increase overall
productivity by reducing waste and enlightening consumer loyalty. It is consistent with the findings of an earlier study
conducted by Bento, Schuldt, and Carvalho in 2020. Similar to the results of Inman and Green (2018), significant and
positive coefficients for the involvement of customers, employees, and suppliers, show that management of firms can
increase the operational performance of their firms by sharing their production plans and quality standards with their
suppliers, customers and employees. The involvement of suppliers as well as customers helps to reduce all categories of
waste from the operations. The coefficient of JIT is positive and significant, which establishes that management can save
various inventory-related costs by implementing the JIT system in their organizations. Some earlier studies also reported
similar results, e.g., Bento et al. (2020), Belekoukias et al. (2014), Rahman et al. (2010). They emphasized the use of the
JIT system for the reduction of various wastes from operations. The results establish that JIT improves the operational
performance, e.g., reduction in production cost and response time, improvement of reliability and quality, increased
speed, and flexibility of operations. A positive and significant coefficient of Continuous Improvement (Kaizen) shows
that management can improve operational performance by introducing marginal changes in the operations continuously.
Some prior studies, e.g., Hamja et al. (2019), Vamsi et al. (2014), Arya and Choudhary (2015), also established a
positive impact of Kaizen on operational performance. Furthermore, we found that 5S (Sort, Set in Order, Shine,
Standardize, Sustain) and Jidoka (automation) also have a positive and significant effect on the performance of firms.

CONCLUSION

The findings of the current study conclude that lean manufacturing practices have a significant impact on the operational
performance of firms. For improving the operating performance of firms, their top management should give due
consideration to the adoption of lean manufacturing practices in strategic planning. It also lets the firms concentrate on
optimizing products and services based on consumer trust & desire. This study emphasizes that along with implementing
LM, comprehensive preparation and full support from the workforce are essential for enhancing operational efficiency.
Moreover, LM practices focused on by this study should be adopted by firms for increasing OP. The continuous change
supports the lean process by creating a community where every employee, from the CEO to the manufacturing assistant,
looks for alternatives to increase the business growth. Specific and relatively small modifications over time yield
substantial effects. It is important to share how the company has made improvements. It will show the effectiveness of
the programs and will allow employees to come forward with new ideas. Organizations may also promote the
participation of employees by encouraging them to implement their ideas. It shows workers should be relied on for
making Kaizen a vital part of the company's culture (Ghosh 2013). The use of 5S in businesses can facilitate fast
development and quality improvement in all operations.

Furthermore, the removal of unnecessary items or activities brings comfort and efficiency. Workers should make their
clean workplace daily to recognize potential issues and create a motivational environment. The findings of this study
suggest the policymakers emphasize the implementation of LM practices in small and medium-sized businesses in the
developing market.

FUTURE RESEARCH DIRECTIONS

For generalizing the findings of this study, we suggest more investigation in other manufacturing and service industries
facing very complex and varying backgrounds. Moreover, the effect of lean adoption is not limited to organizational
effectiveness alone; it also enhances financial, social, and environmental performance. Thus, researchers doing
additional studies on LM activities could stress the effect of lean manufacturing processes on the competitiveness of
businesses.
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