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ABSTRACT

A significant organisational change is necessary for the successful use of Lean Six Sigma (LSS)
to maximise supply chain capacity. This paper analyses the impact of organisational culture on
Lean Six Sigma initiatives to enhance supply chain capacity adoption and sustainability. Lean
Six Sigma decreases waste and variability; nonetheless, a culture characterised by leadership
commitment, employee empowerment, collaboration, and ongoing improvement is essential to
fully realise its potential. This study assesses literature, presents a research methodology, and
delineates a conceptual framework to examine cultural success elements. Managers seeking to
use Lean Six Sigma to develop resilient, efficient, and high-capacity supply chains might get
advantages from the outcomes. Effectively executing Lean Six Sigma (LSS) to enhance supply
chain capacity constitutes a significant organisational transformation. This article demonstrates
that organisational culture may either facilitate or hinder Lean Six Sigma efforts to enhance
supply chain capacity. LSS minimises waste and variability; nevertheless, a supportive culture
characterised by leadership commitment, employee empowerment, collaboration, and ongoing
development is essential to fully realise its potential. This research analyses factors of cultural
success using a conceptual framework, literature review, and methodology. Managers aiming to
use Lean Six Sigma to develop resilient, efficient, and high-capacity supply chains might get
advantages from the outcomes..

Keywords: Change Management, Continuous Improvement, Lean Six Sigma (LSS),
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INTRODUCTION:

Supply chains have been under a great deal difficulty due
toa number of factors, includingincreased competition on
a global scale, rising consumer expectations, and frequent
interruptions. As a result, organisations have increasingly
resorted to Lean Six Sigma (LSS) as a disciplined way to
improving operational performance. Lean Six Sigma
(LSS) is a complete technique for process improvement
that incorporates the waste-reduction philosophy of Lean
with the variation-reduction discipline of Six Sigma.
Despite the fact that many businesses invest in LSS
training and technologies, a large proportion of programs
fail to generate long-term, sustainable benefits. An
increasing amount of research indicates that the major
cause for this failure is often not a lack of technical
understanding but rather a misalignment of the
organisational culture.

The common values, beliefs, and behaviours that govern
the members of an organisation are collectively referred
to as organisational culture, which is a crucial factor in
facilitating transformation. An organization's current
culture may either serve as a catalyst for continuous
development or a barrier to success while it is adopting
LSS. Accordingto the findings of this study, in order to
successfully manage and enhance supply chain capacity,
LSS must establish a culture that emphasises data-driven
decision-making, cross-functional cooperation, and the
empowerment of its employees.
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The purpose of this article is to investigate the complex
link between the effective implementation of Lean Six
Sigma (LSS) in the context of supply chain capacity
management and organisational culture. This research
will make contributions to both academic theory and
practical management by synthesising current information
and presenting a fresh strategy to the research.

2. Research Questions and Objectives
2.1 Research Questions

RQ1: How do different dimensions of organizational
culture (e.g., leadership, communication, empowerment)
influence the effectiveness of Lean Six Sigma projects in
improving supply chain capacity?

RQ2: What specific cultural factors act as critical success
factors or significant barriers in capacity management?
2.2 Research Objectives

To identify the key dimensions of organizational culture
in Lean Six Sigma

To determine the significant barriers in capacity
management

To analyse the Lean Six Sigmain a supply chain Capacity
management

3. Review of Literature

A robustbody ofliterature connects organizational culture
with the success of quality and process improvement
initiatives. The review is structured to first address the
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general link between culture and LSS, then focus on its
specific application in the supply chain, and finally, its
impact on capacity management. The review of literature
provides a comprehensive overview of 40 recent and
influential academic articles and books that examine the
intersection of organizational culture, Lean Six Sigma
(LSS), and supply chain capacity management. The
sources are organized to highlight key themes and the
evolution of research in this field.

Organizational Culture and Lean Six Sigma:
Numerous studies highlight leadership commitment as a
critical success factor for LSS. Top management must
champion the initiative, allocate resources, and
communicate a clear vision. Without this visible support,
employeesmay view LSSas atemporary fad. Anotherkey
cultural element is employee empowerment and
involvement. When employees are given the autonomy
and training to participate in improvement projects, they
are more likely to embrace the change and contribute
innovative ideas. Conversely, a hierarchical or
bureaucratic culture that resists change and discourages
bottom-up input often leads to LSS failure (Breyfogle,
2003; Carnell, 2004).

Numerous foundational studies highlight the substantial
influence of organisational culture on the effectiveness of
Lean Six Sigma (LSS) initiatives. Antony (2019) and
Sroufe (2017), along with other scholars, emphasise that
a culture prioritising data-driven decision-making and
continuousimprovementis essential. Accordingto Zu and
Fredendall (2010), supply chainintegration is essential for
Lean Six Sigma (LSS), with cultural attributes including
internal cohesion and external responsiveness being
critical elements of this integration. Liker (2004)
elucidates that a culture prioritising individuals and a
steadfast commitment to continual improvement, termed
Kaizen,underpins operational excellence. These elements
serve as a foundation for the Lean philosophy. Carnell
(2004) cautions that in the absence of a cultivated culture
of employee empowerment, Lean Six Sigma (LSS)
devolves into a mere routine executed by disenchanted
employees, underscoringthe need of change management.
Research by Achanga et al. (2006) demonstrates that
cultural change and leadership commitment are critical
elements of effective Lean initiatives. In conclusion,
Srivastava (2007) asserts that the successful
implementation of significant changes, such as those
related to sustainability or Lean Six Sigma (LSS), inside
a supply chain depends on the presence ofa culture that is
transparent and collaborative.

LSS in Supply Chain Management: The application of
LSS in supply chains is distinct from its traditional use in
manufacturing. It requires cross-functional collaboration
and a holistic view of the entire value stream, fromraw
materials to final customer delivery. Studies have shown
that LSS can be used to optimize order fulfillment,
improve supplier relationships, and reduce inventory (Zu
& Fredendall,2010). However, achievingthese benefits is
contingent on a collaborative culture that breaks down
functional silos between departments like procurement,
manufacturing, and logistics. Without a shared
understanding and trust, efforts to streamline the supply
chain will be ineffective.

Recent studies have shown a robust correlation between
the successful deployment of Lean Six Sigma (LSS) in
supply chains and the existence of a supportive
organisational culture. Gomaa's (2023, 2024) study
indicates that an integrated Lean Six Sigma framework,
underpinned by a culture of continuous improvement,
results in significant enhancements in efficiency and
reductions in lead times. Roh et al. (2013) and Huo and
Wang (2012) assert that a collaborative and agile culture,
rooted on trust and common objectives, is essential for
effective supply chain integration and responsiveness.
This aligns directly with the objectives of LSS. Ahlstrom's
preliminary study from 1998 illustrates that the
implementation of lean is a progressive transformation
rather than an isolated event. Case studies by Lopes et al.
(2015)and Lyonset al. (2011) underscore the importance
for a culture that fosters shared accountability and
collaborative problem-solving. Mello and Stank (2005)
underscore that the management of supplier relationships,
a crucial element of a lean supply chain, is significantly
enhanced by a collaborative culture. Vlachos (2015)
presents empirical evidence indicating that culture acts as
a mediator, directly influencing the degree to which Lean
methodologies enhance supply chain performance.
Cadden et al. (2013) conclude that the success of any new
supply chain strategy, including LSS, is improbable
without implementation within a conducive cultural
environment.

Critical Success Factors (CSFs) for LSS: Research has
consistently identified several CSFs for LSS
implementation, many of which are cultural. These
include strong leadership, a supportive organizational
structure, a focus on continuous improvement, and
effective communication and training (Achanga et al.,
2006; Kumar, 2007). The failure to address these cultural
factors often results in a "tool-based" approach to LSS,
where organizations apply tools without the underlying
cultural change needed for sustainability.

The implementation of Lean Six Sigma (LSS) is often
hindered by organisational culture, leading to project
failures. Cultural issues are the primary obstacles to the
implementation of Lean Six Sigma (LSS) initiatives in
supply chains, as stated by Gomaa (2022). Research by
Losoncietal. (2017)and Breyfogle (2003) indicates that
projects might fail, even while technically competent, if
cultural context is overlooked and cultural alignment is
lacking. Similarly, Scherrer and associates (2009) provide
a case study illustrating that the firstadoption of Lean was
unsuccessful due to the organization's inadequate cultural
readiness; success was achieved only upon the second
attempt, after the resolution of cultural obstacles. Antony
and Psomas (2018) identify employees' reluctance to
conform and insufficient managerial assistance as two
significant cultural obstacles in the service sector. Lozano
(2013) underscores that technology solutions, such as
those for LSS and sustainability, would fail to achieve
their goals without a fundamental shift in societal values
and attitudes. Furthermore, Shah and Ward (2003) found
that a Lean strategy using a "practice bundle" is more
effective than utilising isolated tools; nonetheless, this
requires an organisational culture that supports
comprehensive process alterations across the whole firm.
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Leadership and Employee Empowerment

The research indicates that the successful implementation
of Lean Six Sigma (LSS) depends on leadership
commitment and employee empowerment. Pande et al.
(2000) underscore that the key factor is the sustained
dedication of senior leadership. Antony and Banuelas
(2002) and Ben Mabrouk and Jarraya (2020) also
underscore the importance of employee engagement.
Henderson and Evans (2000) emphasise that the success
of corporations like General Electric underscores the need
of'a culture thatintegrates leadership and human resource
operations with Lean Six Sigma (LSS). Accordingto the
frameworks established by Kwaki and Anbari (2006) and
Jeyaraman and Teo (2010), management participation,
training, and culture transformation are essential elements
of effective Lean Six Sigma (LSS) programs. A
supportive organisational culture that encourages risk-
takingand learning from failure is essential for innovation
in the supply chain (Schoenherr & Swink, 2012). Patel
and Dhillon (2021) assert that a good culture enhances
employee engagement, which subsequently acts as a
mediator between Lean Six Sigma approaches and
organisational performance.

Emerging Research and Future Directions

Recent and increasing research substantiates the
significance of the relationship between an organization's
culture and the attainment of Lean Six Sigma (LSS) in
supply chains. Zaman and Ahsan (2014) propose that the
performance of LSS should be evaluated by both
quantitative indicators, such as lead time, and qualitative
cultural factors. Brandenburg (2024) asserts that modern
supply chain planning is intricately linked to an
organization's culture and its capacity to embrace
innovative methodologies. Accordingto Wiengarten etal.
(2015), culture functions as a mediator between lean
methodologies and operational performance, directly
influencing the efficacy of these practices. Studies
indicate that for Lean Six Sigma (LSS) initiatives to be
really successful, they must be embedded in the
fundamental principles and conventions of an
organisation (Linnenluecke &  Griffiths, 2010;
Rungasamy et al.,2002). This cultural shift may not only
precede LSS but also result from it; as Brodstrém (2019)
suggests, the use of LSS technologies may, over time,
foster the growth and construction of a culture of
continuous improvement. Moreover, Soniand Jain (2020)
illustrate that fostering a culture of cooperation may
enhance supply chain resilience, a vital outcome of
effective Lean Six Sigma (LSS). Gomaa et al. (2024)
provide a contemporary example that underscores the
significance of cultural readiness in the amalgamation of
LSS with other extensive transformation initiatives, such
as business process re-engineering.

4. Research Methodology
4.1. Research Design

A structured questionnaire will be developed based on the
insights from literature review. This questionnaire will be
distributed to a broader sample of supply chain
professionals. The survey will use a Likert scale to
measure different dimensions of organizational culture

Q Al alha ava¥a elmunication emploves.

empowerment) and the perceived success of LSS projects
inimprovingcapacity (e.g.,lead time reduction, inventory
turnover). Statistical analysis (e.g., correlation,
regression) will be used to test the relationships between
cultural factors and LSS success metrics.

4.2. Sample and Data Collection

The target population for both phases will be supply chain
and operations professionals in manufacturing and
logistics companies. A purposive sampling strategy will
beused forthe interviews, targetingcompanies known for
their LSS initiatives. The questionnaire was distributed to
400 supply chain and operations professionals. 378
(94.5%) filled in questionnaires were retuned and 22
(5.5%) questionnaires were not returned. Hence the
sample size was fixed to 378.

4.3. Data Analysis

Qualitative data from interviews will be analyzed using
thematic analysis. Quantitative data from the survey will
be analyzed using statistical software (SPSS 28.0) to test
the research hypotheses. This approach will allow for the
triangulation of data, increasingthe validity and reliability
of the findings.

Table:1 Demographic background of Employees in
supply chain management
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%
) n
Demographic B of
Characteristics gotal—37 n
Less than 11.
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AGE
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50 years 147 9
50 years & 76 20.
above 1
Male 129 i4.
GENDER
Female 249 65.
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Logistics 2
Coordinat | 84 ) '
ors
Procureme
nt 95 -
Specialists
Demand 95 25.
Planners 1
Less than 75 6.6
5 years
5 years — 40.
WORK 10 years 152 2
EXPERIENC
E 10 years — 38.
15 years 145 4
15 years & 56 14.
above

Source: Primary data

n - Number of respondents

Demographic data in table 1 indicate that 38.9% of
employees are aged 40 to 50 years. The gender
distribution is 65.9% female employees and 34.1% male
employees. Procurement Specialists and Demand
Planners constitute 25.1% of the department's personnel.
Regarding experience, 40.2% of the employee has 5-10
years, while 38.4% has 10-15 years, indicating a highly
proficient workforce.

Table:2 Mean score analysis on Barriers in Capacity

Management
IN=378
Particulars Items Std
Mean o
Deviation

Employees in my department
are resistant to changesBCM1 W.16 [0.975
proposed by LSS initiatives.

LSS projects are often seen as|
extra work that does not getBCM2 [4.16 |0.935
rewarded.

Communication about the]
goals of LSS projectsis oftenBCM3 4.25 10.931
unclear.

Source: Statistically Calculated data

Thetable 2 identifiesunwillingness to change, insufficient
incentives for extra labour, and ambiguous
communication as the main obstacles. All three hurdles
had high mean values, indicating robust consensus across
378 employees. A mean score of 4.16 indicates employee
opposition to Lean Six Sigma (LSS) improvements. LSS
initiatives are seen as unrecognised supplementary work,
with an average score 0f 4.16. The highest mean score of
4.25 was attributed to the communication purpose of the
LSS project, which was the most significant challenge.

Table:3 Mean score analysis on Lean Six Sigma in a
Supply Chain Capacity management

N =378
Particulars Items Std. ll\Q/IeaI? Rank
Mean |Devi [RanK|ing
ation

LSS projects have
significantly reduced
lead times in our|
supply chain.

LSS1|3.78 (0.917]1.71 |III

LSS has helped to
increase our overallLSS2(4.21 [0.9332.13 |II
production throughput,

LSS has reduced
bottlenecks in  our
logistics and
distribution network.

LSS314.18 |0.91312.16 |L

Source: Statistically analysed data

Table 3 indicates that Lean Six Sigma (LSS) in supply
chain capacity management mitigates bottlenecks,
enhances production throughput, and decreases lead
times. LSS has significantly reduced bottlenecks in
logistics and distribution networks, shown by the highest
mean rank of 2.16. LSS, with a mean rank of 2.13, has
enhanced production throughput, representing the second
most substantial benefit. The significant reduction in
supply chain lagtimes is ranked third, with a mean rank
of 1.71. The elevated average evaluations in all three
categories (4.18,4.21,and 3.78, respectively) suggest that
378 employees see LSS as advantageous.

Table:4. Heat-Map Correlation for Key Dimensions
of Organizational Culture in Lean Six Sigma

Particulars

Leadership and

Employee

Communication and

0.967 | 0.979 | 0.952

Source: Statistically analyzed data

Continuous
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The heat-map correlation data in Table 4 indicates strong
positive correlations among all four Lean Six Sigma
organisational culture characteristics. Correlation values
beyond 0.93 indicate that an increase in one dimension
corresponds with increases in the others. The strongest
correlation  (0.979) exists between Employee
Empowerment and Involvement (EEI) and Continuous
Improvement Culture (CIC). This indicates that

empowered and engaged individuals significantly foster
continuous improvement. Leadership and Management
Support (LMS) has a 0.967 correlation with Continuous
Improvement Culture (CIC). Leadership is crucial for
fostering a culture of continuous improvement. All other
correlations, such as LMS and EEI (0.958) and CC and
CIC (0.952), show a high degree of association.

Figure.1. Result of hypotheses testing for Key Dimensions of Organizational Culture in Lean Six Sigma

Employee Empowerment

Leadership and
Management Support

Continuous

and Involvement

Communication and
Collaboration

Improvement Culture

Table.5. Result of hypotheses testing for Key Dimensions of Organizational Culture in Lean Six Sigma

Proposed
Relationship

Hypotheses Hypothesis | Path

Coefficients

t- p Hypothesis

S.E.
Statistics | V21U€ | Test Results

H1 Employee Empowerment and

Involvement --> Leadership | 1.071
and Management Support

0.079 | 13.574 0.000 | Supported

H2 Employee Empowerment and

-—
Involvement ' 1.075
Communication and
Collaboration

0.079 | 13.562 0.016 | Supported

H3 Employee Empowerment and

Involvement --> Continuous | 1.115
Improvement Culture

0.082 | 13.584 0.040 | Supported

H4 Communication and

Collaboration -->Leadership | 1.050
and Management Support

0.077 | 13.607 0.000 | Supported

HS5 Leadership and Management

Support -->  Continuous | 1.078
Improvement Culture

0.080 | 13.563 0.022 | Supported

Hé6 Communication and

Collaboration --> Continuous | 1.094
Improvement Culture

0.080 | 13.629 0.002 | Supported

Source: Statistically Analyzed Data
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The results in Table 5 confirmed all six hypotheses on the organisational culture elements of Lean Six Sigma. Employee
empowerment and involvement, leadership and management support, communication and collaboration, and a culture of
continuous improvement are substantially associated.
The findings indicate that Employee Empowerment and Involvement positively influence Leadership and Management
Support (1.071), Communication and Collaboration (1.075), and Continuous Improvement Culture (1.115).
Communication and collaboration also influence leadership and management support (1.050) and the culture of continuous
improvement (1.094). Ultimately, Leadership and Management Support has a favourable influence on Continuous
Improvement Culture (Path Coefficient: 1.078). The connections are statistically significant, since all hypotheses have P
values below 0.05.

Figure:2. Measurement Model of Key Dimensions of Organizational Culture in Lean Six Sigma
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Table:6. Measurement Model of Key Dimensions of Organizational Culture in Lean Six Sigma

Cronbach . Average
Composite .
Factor | CFA o c Variance
Item(s) Reliability e ted
Item | Loading | (Item (CR) xtracte
wise) (AVE)

Leadership and Management Support

Our top management

actively champions | LMS1 | 0.980 0.985 0.975 0.952
LSS initiatives.
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Leaders in our
organization allocate
sufficient resources
(time, money,
personnel) for LSS
projects.

LMS2 | 0.920 0.983

My managers
encourage me to take
ownership of process
improvements.

LMS3 | 0.800 0.983

Employee Empowerment and Involvement

Employees at all

levels are

encouraged to | EEI1 0.830 0.983
participate in LSS

projects.

I  have received
adequate training to
contribute EEI2 | 0.940 0.984 0.989 0.969
effectively to LSS
initiatives.

My ideas for process
improvement  are

valued and | EEI3 0.860 0.986
considered by
management.

Communication and Collaboration

There is open and
transparent
communication CC1 0.910 0.983
about LSS project
goals and results.

Different
departments  (e.g.,
production, logistics,

sales)  collaborate cC2 0.870 0.989 0.990 0.970

effectively on LSS
projects.

Information and data
for LSS projects are
easily accessible | CC3 0.910 0.983
across the
organization.

Continuous Improvement Culture
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Our company’s
culture emphasizes
continuous CIC1 0.830
improvement as a
core value.

0.983

We celebrate both
the successes and
learning from LSS | CIC2 | 0.880
projects, regardless
of the outcome.

0.983 0.989 0.967

Our organization is

proactive n
identifying and | CIC3 | 0.960
solving  problems,

rather than reactive.

0.984

Source: Statistically Analyzed Data

Table 6 indicates that the measurement model data
demonstrates high internal consistency and convergent
validity for all four dimensions of Lean Six Sigma
organisational culture: Leadership and Management
Support, Employee Empowerment and Involvement,
Communication and Collaboration, and a Continuous
Improvement Culture.

The Cronbach's alpha ratings for each item vary from
0.983 to 0.989, indicating robust reliability. The internal
consistency of the constructs is validated by their
Composite Reliability (CR) values, which vary from
0.975t0 0.990. The Average Variation Extracted (AVE)
values range from 0.952 to 0.970, above 0.50, which
indicates that each construct accounts fora substantial
amount of item variation.

Each item has substantial Confirmatory Factor Analysis
(CFA) loadings ranging from 0.800 to 0.980, indicating
that their latent constructs are well represented. This
demonstrates the reliability of each dimension's
measurement methodology.

Table:7. Discriminant Validity- Fornell-Larcker
criterion for Key Dimensions of Organizational Culture
in Lean Six Sigma

Particulars LMSIEEI |CC [CIC
Leadership and Managemem0 973

Support (LMS) -

Employee Empowerment and

Involvement (EEI) 0.9580.984
Communication and .

Collaboration (CC) 0.9370.9410.983

Continuous Improvement Culturg

(CIC) 0.9670.9790.9520.983

Source: Statistically Analyzed Data

Table 7 presents the Fornell-Larcker criteria data,
indicating that the measurement model exhibits robust
discriminant validity, hence affirming the distinctiveness
of the four principal dimensions—Leadership and
Management Support (LMS), Employee Empowerment
and Involvement (EEI), Communication and
Collaboration (CC), Continuous Improvement Culture
(CIC). The square root of the Average Variance Extracted
(AVE), shown by bolded values on the diagonal, must
exceed the correlation coefficients in the respective row
and column. The square root of the AVE for each
dimension exceeds its correlations with all other
dimensions in this table. The LMS has a greater square
root of the AVE (0.975) compared to EEI (0.958), CC
(0.937),and CIC(0.967). This pattern is applicable across
all four dimensions, indicating that each construct
assesses a unique concept.

5. Findings

The study findings indicate that the supply chain
management workforce mostly consists of women and
includes a substantial number of procurement
professionals and demand planners, in addition to
possessing considerable expertise. Significant barriers
inside the organisation hinder Lean Six Sigma (LSS)
projects from realising their full potential, despite their
proven efficacy in mitigating challenges and enhancing
production throughput. The perception of LSS initiatives
as unrecognised supplementary work, employee
resistance to change, and insufficient communication on
project goals are the primary obstacles identified.

The research also identified a strong association between
the successful implementation of LSS and many critical
cultural factors. A culture that prioritises continuous
improvement is positively impacted by robust leadership
and management support, employee empowerment and
engagement, along with effective communication and
cooperation. The validated hypotheses and outstanding
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results of the measurement model demonstrate that a
supportive organisational culture is a crucial element for

the success of Lean Six Sigma initiatives.
6. Discussions and Suggestions

The study shown that Lean Six Sigma (LSS) initiatives
have enhanced supply chain capacity by reducing
obstacles and increasing production; nevertheless,
organisational restrictions hinder their complete efficacy.
Factors include employee resistance to change, the
perception of LSS as uncompensated extra work, and
inadequate communication. Employee empowerment and
involvement, leadership and management support,
together with effective communication and collaboration,
foster a culture of continuous improvement, which is vital
for success, as shown by the study. The company must
enhance communication on LSS projects, provide
concrete incentives for employee engagement, bolster
leadership support via resource allocation and initiative
advocacy, and empower workers by including them in
decision-making processes and delivering sufficient
training. These measures will assist the organisation in
seeing LSS as an essential component of operations rather
than a discretionary, unrecognised responsibility.

7. Conclusion

Implementing Lean Six Sigma for supply chain capacity
management is more than just deploying tools and
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