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Abstract: Lean manufacturing has caught the attention and imagination of few progressive apparel export-oriented manufacturers in
India. Few apparel manufacturing units of National Capital Region (NCR) have started the journey generating a whole lot of success
stories with big difference in terms of delivering real business profits and performances, while others are still hesitant and struggling in
their traditional setup. As lean is all about bringing operational, organizational learning and cultural change in the manufacturing
environment of an organization, it is very important to have an understanding of the organizational factors responsible for its smooth
implementation. This study examined the driving factors which brought about changes; barriers which slowed the implementation
process; and other critical success factors in bringing about a complete transformation. The top driving factor identified was maintain
competitive advantage in service, quality and price; most important lean inhibiting factor was short term focus and lack of consistency;
and management support was found to be the most important critical success factors responsible for proper and smooth implementation

of lean.
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1. Introduction

“Lean is a ‘way of working’ towards the elimination of
waste. It requires transition of behavior and methodology
that may be deep rooted within an organization. When an
organization chooses to go lean, it also stirs the entire
system ”[26]

Lean is a pursuit to manufacturing perfection. The journey
of an organization to perfection is never ending, but, is full
of rewards. With the decision of an organization to initiate
the lean process, comes the challenge of bringing about the
change in the thought process of their employees and
environmental culture. As, it is very important for the
apparel manufacturing units initiating lean, to understand the
barriers and resisting forces in order to be prepared in
advance and succeed in the implementation process of the
continuous improvement manufacturing philosophy. This
study was planned with the aim of assessing organizational
factors important for the systematic implementation of lean
process in the journey of apparel units towards perfection.

2. Literature Survey

Various critical factors that constituted the successful lean
implementation within manufacturing industries were
identified in a study which involved use of comprehensive
literature review and visit to 10 small and medium scale
units based in the East of the UK in order to highlight the
degree of lean manufacturing utilization within these
companies. Leadership, management, finance,
organizational culture, skills and expertise were found to be

the most critical factors for the successful adoption of lean
manufacturing within small and medium sized firms [2].

A research using survey and case study method was
conducted to determine the impact of world-class
manufacturing practices on the operational performance of
small manufacturers. It was found that the lean practices
with the guidance of lean philosophies and principles had a
positive impact on the operational performance of small-
scale manufacturers in terms of 39% increase in productivity
and 7% increase in profit. Important barriers identified while
lean initiation were untrained unskilled work force with
poor work ethics, breaking down old habits, size and age of
company, manpower, time, lack of interest, contract
manufacturing and old-style management[12].

This research was an attempt to overcome the research gaps
found after review of literature by investigating various lean
organizational factors specific to the Indian apparel firms.

3. Methodology

Field visits to 10 lean- initiated apparel manufacturing units
in National Capital Region and in-depth interview with
Industrial Engineers was carried out. Cooperation offered
and interest shown by the units to participate was the main
criterion to select the sample. Various driving, inhibiting and
critical success factors in terms of initiation of lean
manufacturing system were rated on the scale from
unimportant to very important and top five factors were
chosen for further statistical analysis using One Way
ANOVA test.
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4. Results and Discussions
4.1 Driving Factors

Rating of driving factors responsible for motivating the
apparel units to initiation lean manufacturing system
revealed that the factor ‘maintain competitive advantage in
service, quality and price’ scored the highest rating of 4.20
followed by “pressure to improve profit’ with an average of

3.70, ‘achieve shorter lead times’ with an average of 3.00 ,
and ‘search for best manufacturing practices’ with an
average of 2.80. The lowest in rating was the factor ‘desire
to minimize capital blocked in inventory’ which scored an
average of 1.80. Highly significant p-value of ANOVA
(F(4,45)=16.51,p=0.000***)demonstrated that the most
important driving factor was to gain competitive advantage
in service, quality and price(Table 1).

Table 1: Mean, Standard deviation, and Analysis of Variance of Driving Factors in Lean Initiated Apparel Units

practices

N=10
Driving Factors M SD df Mean Square F-value | p-value
Between With Between | Within
Groups | in Groups | Groups | Groups
Maintain competitive advantage in 4.20 .63 4 45 8.40 51 16.51 | .000***
service, quality and price
Pressure to improve profit 3.70 .82
Achieve shorter Lead times 3.00 .67
Desire to minimize capital blocked in| 1.80 .63
inventory
Search for best manufacturing 2.80 .789

Note. df=Degree of freedom; F= Anova value. p-value<0.001=*** p-value<0.01=**. p-value<0.05=*. p-value>0.05=ns.

Wheatly,2005 [3]and Nordin [21]also identified improving
profit and desire to employ world best practice to the
company as important factors which had motivated the units
to bring about lean initiations in various organizations.

4.2 Inhibiting Factors

Statistical analysis of Lean inhibiting factors in Table 2
revealed that ‘short term focus and lack of consistency’ was
the most prominent inhibiting factor with the mean of 4.60
followed by other factors such as ‘lack of resources,
employee’s resistance to change’ and ‘lack of understanding
and knowhow for implementation’. The lowest in rating was
the factor ‘lack of management support’ with mean of 1.50.
One Way ANOVA revealed that the difference between the
mean of all the factors was highly significant
F(4,45)=75.47,p=0.000***). All the apparel units surveyed
had implemented lean with the ‘continuous pressure and
motivation from top management’; hence it was considered
the least rated factor. ‘Short term focus’ and ‘lack of
consistency’ was the highest rated factor as most of changes
started with lot of enthusiasm in most of the apparel units
but with time, it wore off and most employees reverted back
to the old ways of working probably because they were
given additional responsibility in terms of lean
implementation. Similar result was found by Dalgobind and
Anjani[5] and Kumar & Naidu[17].

‘Lack of resources’ in terms of finance, committed team
workers or time was found to be the second most important
inhibiting factor in smooth implementation of the lean .This
may be due to the fact that most of the workers were busy
firefighting, working towards sending shipments on time
thus, leaving very less time to concentrate on lean trainings.

Dalgobind and Anjani[5];Johnson[12] also found out that
the employees were given an additional assignment of
championing these programs along with their normal jobs
due to lack of capital and human resources. Moreover, most
of the companies were not willing to dedicate money and
resources to drive the lean thinking efforts. Along with it,
there was difficulty in finding appropriate time to conduct
training and implement the programs.

The unit managers revealed that the employees, who had
been with the company long, had their own set method of
working, hence, were reluctant to change. But with the help
of training and realization of the benefits, their attitude
slowly changed. Similar results were found in various
studies which concluded that production managers and line
supervisors were generally working with outdated systems,
and were reluctant to learn new techniques as changing of
old habits and large batch mentality was really
difficult[12,13,27 & 30]. Workers also offered resistance
and were generally inflexible in their attitude to accept any
new improvement philosophy. Another study also found out
that the resistance from employees was due to the fear factor
that they would lose their jobs if the unit found out that their
jobs do not add value to the product[17] .

It also came to light that ‘lack of understanding and
knowhow for implementation’ was most common among the
managers as even though they had undergone tools and
techniques training, they were not experts as creating real
understanding takes much longer than most manager’s plan
for. Few studies also identified ‘lack of lean understanding’,
‘lack of adequate communication” and ‘middle management
attitude * as important inhibiting factors [3,7,21,23 & 29].
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Table 2: Mean, Standard deviation, and Analysis of Variance of Inhibiting Factors in Lean Initiated Apparel Units, N=10
Inhibiting Factors M | SD df Mean Square | F-value | p-value
Between | Within |Between | Within
Groups |Groups | Groups |Groups
Lack of resources 42| 042 4 45 18.28 | 0.24 | 75.47 |.000***
Lack of understanding and Knowhow for 2 | 047
implementation
Lack of Management Support 1.5 | 0.58
Employee’s Resistance to change 3.4 | 0.57
Short term focus and Lack of Consistency 4.6 | 0.52
Note. df=Degree of freedom; F= Anova value. p- level executives was very important for the success of

value<0.001=*** p-value<0.01=**  p-value<0.05=*.

p_

value>0.05=ns.
4.3 Critical Success Factors

Assessment of top five critical success factors as rated by
the lean initiated apparel units highlighted that
‘Management Support’ was the most important critical
success factor responsible for proper and smooth
implementation of lean with an average mean of 4.20.1t was
followed by ‘trainings and competent lean consultant’.
Lowest score was obtained by ‘organizational culture of
effective communication and continuous improvement’ and
‘employee involvement and empowerment’ with average
mean 2.60. One Way ANOVA revealed a highly significant
difference in the (F (4, 45) =27.36, p=0.000***) mean of
various critical success factors as shown in Table 3.

‘Management support and push’ was found to be the most
important factor as lean implementation would never work if
the management was not clear about the concept and it did
not motivate and execute it throughout the apparel unit. Few
researches concluded that getting commitment from top

implementing lean manufacturing techniques. The lean
manufacturing efforts would fail, if the leaders do not
demonstrate commitment and support the initiative by
creating interest and communicating the benefits to all its
employees [2,3,9,11,13,15,19,22&25]. Another research
highlighted the importance of solid leadership by
communicating the vision; setting the standards; assisting
the workforce in adapting to the change; building trust and
inspiring commitment; and constantly challenging the
system [20].

‘Comprehensive training schedules’ covering technical,
managerial and soft skills were found very important, as
successful implementation of lean production relies on well-
trained working towards common goal focusing on
enhancement of the employee skills and motivated
embracement of the changes in future. Importance of
training was also emphasized in few researches concluded
by stating the fact that the units which allots greater
resources for the training of the workforce, result in creating
continuous improvement environment and further leads to
increased productivity[1,3,4,14,18,21 & 15].

Table 3: Mean, Standard deviation, and Analysis of Variance of Critical Success Factors in Lean Initiated Apparel Units,

N=10
Critical Success Factors M | SD df Mean Square F- p-value
Between Within Between Within value
Groups Groups Groups Groups
Management support 4.2 | 0.63 45 6.08 0.22 27.36 | .000***
Organizational Culture of effective 2.6 | 0.52
Communication and Continuous Improvement
Trainings 4 0
Competent Lean Consultant 3.8 [0.43
Employee involvement and empowerment 2.6 | 0.52

Note. df=Degree of freedom; F= Anova value. p-value<0.001=*** p-value<0.01=**. p-value<0.05=. p-value>0.05=ns.

Low score in ‘organizational culture of effective
communication and continuous improvement’ depicted that
the units had not incorporated it. Few researches also
identified it as playing a crucial role in ensuring the
successful implementation of leanness. It was reported by
these researches that the company can increase their degree
of adoption of lean manufacturing by putting efforts into the
nine principles especially the continuous improvement
[8,23,24 & 28].

Most of the lean initiated apparel units revealed that
‘competent consultants’ was one of the keys to the success
of lean implementation as they are the ones that align the
changes with the vision of the management and meet its
requirements within an affordable budget. Few studies also

concluded that good consultants are important as the process
of learning lean is like a driving a car. People need to do
classroom education and then need to do behind the wheel
training before you can go on your own. A consultant guides
in carrying out the diagnostics of the organization in the first
stages of the process, identifying the bottlenecks and use
this  improvement  opportunity  for  successfully
implementation of lean[3,16,24 & 31].

‘Employees involvement and empowerment’ was also
identified as important for the success in the process of lean
implementation as it was believed that fully aware
employees want improvement for themselves irrespective of
management support, the involvement of the employees in
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all aspects of the project with intense communication and
mutual trust embark on the lean transformation
process[1,3,6 & 21].

5. Conclusion

The top main driving factors identified for motivating
apparel units to initiate the lean implementation were
maintain competitive advantage in service, quality and price
, pressure to improve profit ,achieve shorter lead times
,search for best manufacturing practices and desire to
minimize capital blocked in inventory. Most important lean
inhibiting factors analyzed which act as a barrier and further
slows the lean initiation process in an apparel manufacturing
unit were short term focus and lack of consistency, lack of
resources, employee’s resistance to change, lack of
understanding and knowhow for implementation and lack of
management support. Trainings, management support,
competent lean consultant, organizational culture of
effective communication and continuous improvement, and
employee involvement and empowerment were found to be
the most important critical success factors responsible for
proper and smooth implementation of lean.

6. Future Scope

A longitudinal in-depth study could be conducted to
understand the multi-dimensional effects and benefits of
lean in the Indian garment industry.
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