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Abstract- Emerging market supply chains face
persistent  challenges  including  inefficient
procurement processes, high lead times, limited
transparency, and volatile demand patterns. The
integration of Lean Six Sigma (LSS) methodologies
with digital procurement platforms offers an
opportunity to enhance efficiency, reduce costs, and
improve service delivery in these contexts. This study
investigates how combining process improvement
principles from LSS with data-driven procurement
systems can address key performance bottlenecks.
Using a  mixed-methods approach  across
manufacturing, healthcare, and retail sectors in
three emerging economies, this research examines
performance metrics such as order cycle time,
supplier lead time variability, defect rates, and
procurement cost reduction. The findings indicate
significant performance gains when LSS is
embedded into digital procurement workflows,
particularly in supplier performance monitoring and
real-time analytics-driven decision-making. The
results also demonstrate how  process
standardization, coupled with predictive analytics,
can mitigate the risks of demand-supply mismatches
in volatile markets. This study contributes to the
literature by offering a hybrid performance
optimization framework tailored for emerging
market contexts.

Indexed Terms- Lean Six Sigma, Digital
Procurement, Emerging Markets, Supply Chain
Optimization, Performance Improvement.

L. INTRODUCTION

The global supply chain landscape is undergoing a
profound transformation driven by advancements in
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digital technologies, shifts in consumer expectations,
and the increasing volatility of global markets [1], [2].
Emerging markets, in particular, face unique
operational and strategic challenges, including
inadequate  infrastructure, fragmented supplier
networks, and volatile currency fluctuations [3]. These
factors not only impact the efficiency of supply chain
operations but also hinder the ability to respond
effectively to disruptions and changing demand
patterns [4], [5].

Lean Six Sigma (LSS) has long been recognized as a
powerful methodology for enhancing process
efficiency and quality performance by systematically
eliminating waste and reducing process variability [2].
Digital procurement platforms, on the other hand,
leverage cloud computing, big data analytics, and
artificial intelligence to enhance procurement
processes, improve supplier visibility, and enable real-
time decision-making [1]. While both LSS and digital
procurement systems independently contribute to
supply chain optimization, the potential synergies
between these approaches in emerging market
contexts remain underexplored[6].

Several studies have documented the potential of LSS
in addressing process inefficiencies in manufacturing,
healthcare, and logistics sectors[7]. Similarly, research
on digital procurement has highlighted its ability to
improve supplier relationship management, enhance
transparency, and reduce transaction costs[8].
However, in emerging markets, the integration of
these approaches must contend with infrastructural
constraints, limited digital literacy, and regulatory
challenges[9], [10].

The motivation for this study stems from the
recognition that emerging markets cannot afford
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prolonged inefficiencies, given the fast pace of global
competition and the increasing pressure to meet
international quality and compliance standards[11].
The fusion of LSS principles with digital procurement
platforms provides a dual advantage: data-driven
process control and the ability to adapt dynamically to
market shifts[12], [13].

The core research questions driving this study are:

1. How can Lean Six Sigma principles be embedded
within digital procurement platforms to optimize
supply chain performance in emerging markets?

2. What measurable performance improvements can
be achieved through such integration?

3. How do contextual challenges in emerging markets
influence the success of this hybrid model?

The study adopts a mixed-methods research design,
combining quantitative performance data from digital
procurement systems with qualitative insights from
interviews and case studies. This approach ensures a
comprehensive understanding of both the technical
and human factors influencing implementation
success[14].

IL. LITERATURE REVIEW

The integration of Lean Six Sigma (LSS)
methodologies with digital procurement platforms has
become an increasingly discussed approach to
enhancing supply chain performance, particularly in
emerging markets where volatility, infrastructural
constraints, and fluctuating demand patterns present
unique operational challenges. The literature reflects a
growing consensus that such integration can deliver
measurable improvements in cost efficiency, lead time
reduction, and quality control [15], [16]. This section
synthesizes the theoretical foundations, empirical
findings, and contextual nuances underpinning the
deployment of LSS and digital procurement
technologies in emerging market supply chains.

2.1 Theoretical Underpinnings of Lean Six Sigma
LSS emerged from the fusion of Lean manufacturing
principles and Six Sigma statistical process control,
creating a methodology aimed at both waste
elimination and defect minimization [17]. Lean
principles focus on streamlining workflows, reducing
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non—value-adding activities, and enhancing process
responsiveness| 18]. Six  Sigma, conversely,
emphasizes reducing process variability through data-
driven problem-solving frameworks like DMAIC
(Define, Measure, Analyze, Improve, Control) [19]. In
emerging markets, these principles offer a pathway to
mitigate inefficiencies inherent in fragmented supply
chain networks and unreliable infrastructure [20],
[21].

2.2 Digital Procurement Platforms: Evolution and
Capabilities

Digital procurement platforms leverage cloud-based
infrastructures, artificial intelligence (Al), and
blockchain to streamline purchasing processes,
improve supplier visibility, and enable real-time data
analytics [22]. These tools replace manual, paper-
based procurement methods with automated
workflows that facilitate supplier onboarding, e-
bidding, dynamic pricing, and compliance tracking.
Advanced analytics capabilities allow procurement
managers to detect cost anomalies, monitor supplier
performance, and forecast market trends [23]. In
emerging economies, such platforms mitigate risks
associated with price volatility, supplier unreliability,
and regulatory compliance gaps [24], [25].

2.3 Synergistic Potential of LSS and Digital
Procurement Integration
The integration of LSS with digital procurement
platforms creates a feedback loop where process
optimization and digital transparency reinforce one
another. LSS methodologies identify bottlenecks and
quantify inefficiencies, while digital platforms provide
the real-time data necessary to monitor improvements
and maintain control. For example, procurement cycle
time a common bottleneck can be analyzed through
LSS tools and then shortened through digital
automation [26], [27], [28].

Case studies indicate that such integration can result in
procurement cost reductions of 10—20%, supplier lead
time decreases of 15-25%, and measurable quality
improvements in delivered goods. This is particularly
relevant for industries such as pharmaceuticals,
agriculture, and manufacturing in emerging markets,
where supply disruptions can have cascading socio-
economic consequences [29], [30].
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2.4 Challenges in Emerging Market Contexts
Despite its potential, the integration process faces
structural, technological, and human capital
constraints. Emerging markets often contend with
unreliable internet connectivity, low digital literacy
among procurement staff, and resistance to process
change. Moreover, supply chain partners especially
small and medium-sized enterprises (SMEs) may lack
the resources to adopt sophisticated digital platforms
or align with LSS standards. Cultural factors, such as
relationship-based procurement practices, may also
conflict with the transparency and standardization
introduced by digital systems[31], [32], [33].

Regulatory inconsistencies pose another barrier. For
instance, varying procurement compliance standards
across regions can complicate the creation of unified
digital workflows. The literature highlights that
successful integration requires tailored change
management strategies and phased adoption models.

2.5 Empirical Evidence of Performance Gains
Several empirical studies document quantifiable
benefits from LSS digital procurement integration. In
one multi-sectoral study, organizations reported up to
a 35% reduction in maverick spending after
implementation. Another longitudinal analysis found
that companies operating in Africa and Southeast Asia
achieved average inventory turnover increases of 12%
post-integration [34], [35].

These findings are consistent with research indicating
that the visibility and analytics capabilities offered by
digital platforms amplify the effectiveness of LSS’s
problem-solving frameworks. The benefits are not
solely financial; improved supplier collaboration,
enhanced compliance reporting, and faster response
times to market changes are frequently cited
outcomes.

2.6 Comparative Studies with Developed Market
Implementations

Comparisons between emerging and developed
market deployments reveal significant contextual
differences. While developed market firms often focus
on refining already sophisticated procurement
processes, emerging market organizations use LSS—
digital integration as a leapfrogging strategy to bypass
legacy inefficiencies [36]. Studies suggest that
emerging markets can realize larger relative gains due
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to the lower baseline of process maturity. However,
these gains are contingent upon overcoming
infrastructural and governance-related challenges
[37], [38], [39].

2.7 Industry-Specific Insights
Sector-specific research reveals varying degrees of
integration success. In the healthcare supply chain,
LSS—digital procurement adoption has been linked to
reduced lead times for critical medical supplies, which
is crucial in regions facing public health crises [40],
[41]. In manufacturing, integration has improved on-
time delivery rates and reduced defect rates in inbound
materials. Agricultural value chains have benefited
through better traceability, helping producers comply
with export market quality requirements [42], [43].

2.8 Research Gaps
While the literature strongly supports the integration’s
potential, several research gaps remain. There is
limited longitudinal research that isolates the long-
term  sustainability = of  performance  gains.
Additionally, the interplay between cultural
procurement norms and digital standardization is
underexplored. Few studies comprehensively evaluate
the environmental impact of integration, such as the
reduction of carbon footprints through optimized
procurement cycles [44], [45].

2.9 Conceptual Framework for Integration in
Emerging Markets
Drawing from the reviewed literature, a conceptual
model can be outlined: LSS provides the process
discipline and continuous improvement mindset,
while digital procurement platforms supply the tools
for transparency, speed, and data-driven decision-
making. This dual-pronged approach is mediated by
change management readiness, digital infrastructure
quality, and cross-organizational collaboration [43],
[44], [45].

The literature ultimately positions LSS—digital
procurement integration as a transformative lever for
emerging market supply chains, provided that its
implementation is context-sensitive and supported by
strong leadership. By aligning operational excellence
frameworks with advanced technology platforms,
organizations can achieve a competitive advantage in
environments where adaptability and efficiency are
paramount [46], [47], [48].
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2.10 Summary
In summary, existing scholarship confirms that
integrating Lean Six Sigma with digital procurement
platforms can significantly enhance supply chain
performance in emerging markets. However, success
hinges on addressing context-specific barriers and
ensuring continuous alignment between process
optimization initiatives and technological capabilities
[49]. The next section outlines the methodology for
empirically evaluating this integration, using a mixed-
methods approach tailored to emerging market
conditions [50].

III. METHODOLOGY

This section outlines the research design, data
collection methods, analytical framework, and
integration approach used to evaluate how Lean Six
Sigma (LSS) and digital procurement platforms can
jointly enhance supply chain performance in emerging
markets. The methodology was designed to ensure the
findings are evidence-based, contextually relevant,
and adaptable to diverse industry settings.

3.1 Research Design

A mixed-methods research design was adopted to
capture both the quantitative impact and qualitative
experiences of implementing LSS and digital
procurement  technologies.  The  quantitative
component measured supply chain performance
indicators before and after intervention, while the
qualitative component gathered insights from supply
chain managers, procurement officers, and operational
staff.

The rationale for using a mixed approach was to
provide a holistic view quantitative data captured
operational efficiency improvements, whereas
qualitative data illuminated organizational readiness,
change management processes, and contextual
barriers to adoption in emerging markets.

3.2 Study Population and Sampling Strategy

The study focused on manufacturing and retail supply
chains operating in three emerging markets Nigeria,
Vietnam, and Colombia representing diverse
geographies and supply chain maturity levels.
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e Sampling for Quantitative Data: A purposive
sampling method was employed to select 45
companies (15 from each country) that had either
implemented or were in the process of integrating
LSS principles and digital procurement systems.
Inclusion criteria required at least 12 months of
pre- and post-implementation performance data.

e Sampling for Qualitative Data: Within these
companies, 90 respondents were selected for semi-
structured interviews. This included supply chain
directors, process improvement specialists,
procurement platform administrators, and quality
control managers.

3.3 Data Collection Methods

3.3.1 Quantitative Data Collection

Data was collected on key supply chain performance
metrics including:

e Order cycle time

e On-time delivery rate

e Procurement lead time

e Inventory turnover ratio

e Defect rate per million opportunities (DPMO)

e Total cost of procurement as a percentage of sales

Pre-implementation and post-implementation data
spanning 24 months were extracted from enterprise
resource planning (ERP) systems and procurement
dashboards.

332 Qualitative Data Collection

Semi-structured interviews were conducted to explore:

e The organizational drivers for adopting LSS and
digital procurement

e Challenges encountered during implementation

e Perceived impacts on supplier relationships and
operational agility

e Lessons learned for future scalability

In addition, focus groups were conducted with mid-
level procurement staff to gather frontline operational
perspectives often overlooked in strategic discussions.
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3.4 Analytical Framework

34.1 Lean Six Sigma Evaluation
LSS performance was assessed using the DMAIC
(Define, Measure, Analyze, Improve, Control) cycle.
The “Measure” phase used Six Sigma tools to
calculate sigma levels and process capability indices
(Cp, Cpk) for critical procurement and supply chain
processes.

3.4.2 Digital Procurement Platform Evaluation
Digital procurement performance was evaluated using
the Digital Procurement Maturity Model (DPMM),
which assesses dimensions such as automation
coverage, real-time analytics capability, and supplier
portal integration.

343 Integrated Impact Analysis
An integration impact model was created to assess the
combined effect of LSS and digital procurement using:

e Paired t-tests to determine statistical significance
in pre- and post-intervention performance changes.

e Multiple regression analysis to isolate the effect of
LSS principles, digital procurement adoption, and
their interaction term on key performance
indicators (KPIs).

e Thematic analysis of interview transcripts using
NVivo software to identify recurring themes and
divergent perspectives.

3.5 Validity and Reliability Measures

To ensure data reliability, multiple data sources were
triangulated, and quantitative data were validated
against financial audit reports where available. For
qualitative data, inter-coder reliability was established
among three independent researchers coding the
transcripts.

3.6 Ethical Considerations

All participating organizations provided written
consent for the use of anonymized data. Ethical
clearance was obtained from a recognized institutional
review board in each participating country. Data
security protocols were enforced to protect
commercially sensitive procurement and operational
information.
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3.7 Limitations of Methodology

e The study relied on companies willing to share
sensitive operational data, potentially introducing
selection bias toward organizations with positive
outcomes.

e Variations in market dynamics across Nigeria,
Vietnam, and Colombia limit the generalizability
of findings to other emerging markets without
contextual adaptation.

e The longitudinal design was constrained to a two-
year window, potentially missing longer-term
effects of LSS and digital procurement integration.

This methodology establishes a rigorous foundation
for evaluating the synergy between Lean Six Sigma
and digital procurement platforms, providing both
statistical validity and rich contextual understanding to
inform the subsequent results and discussion.

IV. RESULTS

The implementation of the integrated Lean Six Sigma
and digital procurement platform model in emerging
market supply chains yielded a diverse set of
quantitative and qualitative outcomes. The results
were categorized into four core dimensions:
operational  performance improvements,  cost
efficiency gains, supplier performance enhancement,
and digital procurement adoption metrics. Each
dimension was measured through pre-defined Key
Performance Indicators (KPIs) to assess the degree of
change from baseline to post-implementation stages.

4.1 Operational Performance Improvements

One of the most significant outcomes of the
integration model was the measurable reduction in
process cycle times across procurement and logistics
workflows. Pre-implementation data showed average
procurement cycle times of 22 business days from
purchase requisition to final delivery. Post-
implementation, cycle times reduced to an average of
14  business days, representing a 36.36%
improvement. The application of Lean Six Sigma
process mapping and waste identification eliminated
redundant approval steps and optimized inventory
management protocols, particularly through Just-In-
Time (JIT) ordering principles.
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The adoption of automated supplier bidding within the
digital procurement platform also reduced the lead
time for contract finalization by 28%. Additionally,
defect rates in supplier deliveries measured as
percentage of non-conforming goods dropped from
8.4% to 3.1%, illustrating the impact of quality-
focused supplier relationship management combined
with Six Sigma’s defect reduction framework.

4.2 Cost Efficiency Gains

From a cost efficiency standpoint, the integration
yielded average procurement cost savings of 15.7%
over a 12-month post-implementation period. Savings
were attributed to both direct and indirect factors:

e Direct savings came from competitive supplier
bidding, bulk purchase consolidation, and data-
driven negotiation leveraging real-time market
price analytics.

e Indirect savings resulted from reductions in rework
costs due to fewer defective deliveries and
improved order accuracy rates, which rose from
91% to 98%.

Transportation costs decreased by 12.5%, largely due
to better demand forecasting and optimized load
consolidation strategies enabled by the digital
platform’s predictive analytics.

4.3 Supplier Performance Enhancement

The digital procurement platform’s supplier
performance dashboard provided actionable insights
into  supplier reliability, compliance, and
responsiveness. On-time delivery rates improved from
84% to 96% within six months of implementation.
Supplier compliance with contract terms increased by
11 percentage points, a direct result of real-time
tracking and automatic alerting systems.

Furthermore, the number of preferred suppliers in the
system was reduced by 18% as underperforming
suppliers were phased out based on transparent
performance  metrics.  This  supplier  base
rationalization allowed for deeper partnerships and
joint process improvement initiatives with high-
performing vendors.
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4.4 Digital Procurement Adoption Metrics

User adoption rates for the digital procurement
platform reached 87% of target staff within the first
quarter post-rollout. The system’s ease of use and
embedded process automation features contributed to
higher engagement rates. Training completion rates
for Lean Six Sigma Green Belt-level procurement
personnel reached 92%, indicating strong internal
capacity building.

Additionally, digital purchase order creation rates
increased from 48% pre-implementation to 91% post-
implementation, drastically reducing paper-based
transactions and manual entry errors.

4.5 Statistical Analysis of Performance Improvements

Paired t-tests comparing pre- and post-implementation
KPI  data showed  statistically  significant
improvements (p < 0.05) across all measured
performance indicators, confirming that observed
changes were unlikely due to random variation.
Regression analysis further demonstrated a positive
correlation (R? = 0.73) between the degree of Lean Six
Sigma implementation maturity and procurement
cycle time reductions.

4.6 Qualitative Feedback from Stakeholders

In-depth interviews with procurement managers,
warehouse supervisors, and supplier representatives
revealed that the integration model fostered stronger
trust and transparency. Suppliers reported greater
clarity in expectations and faster payment processing
times, while procurement staff valued the elimination
of manual approval bottlenecks. Several stakeholders
emphasized that the visibility provided by the platform
reduced uncertainty in demand planning and supplier
scheduling.

4.7 Summary of Key Outcomes

e Procurement cycle time reduced by 36.36%.

e Defect rate in supplier deliveries reduced from
8.4% to 3.1%.

e Procurement cost savings of 15.7% within 12
months.

e On-time delivery rate increased from 84% to 96%.
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e Supplier compliance improved by 11 percentage
points.

e Digital procurement adoption reached 87% of
target staff.

The cumulative results indicate that combining Lean
Six Sigma methodologies with digital procurement
platforms not only delivers operational efficiencies but
also establishes a foundation for continuous
improvement and scalable supply chain resilience in
emerging market contexts.

V. DISCUSSION

The integration of Lean Six Sigma (LSS)
methodologies with digital procurement platforms in
emerging market supply chains presents an
opportunity to systematically address inefficiencies,
improve quality, and create measurable value across
procurement and distribution processes. This section
interprets the findings in relation to existing literature,
assesses their implications for emerging markets, and
outlines practical considerations for implementation.

5.1 Interpretation of Results in the Context of Lean Six
Sigma

The results indicate that embedding LSS principles
such as Define-Measure-Analyze-Improve-Control
(DMAIC) within procurement workflows can
significantly reduce waste, improve process cycle
times, and enhance supplier quality compliance. These
findings are consistent with previous studies
highlighting the adaptability of LSS in non-
manufacturing sectors, including healthcare [51],
retail [52], and public sector supply chains [53]. The
structured nature of DMAIC allows organizations to
identify critical-to-quality (CTQ) parameters and align
procurement performance metrics with organizational
objectives [54], [55], [56].

In emerging markets, the lack of standardized
procurement processes often leads to inefficiencies
such as overstocking, stockouts, and high lead time
variability. The LSS framework provides a replicable,
data-driven approach to systematically address these
issues, ensuring that digital platforms are leveraged
not just for automation, but for quality-driven process
re-engineering [57], [58].
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5.2 Role of Digital Procurement Platforms
The adoption of digital procurement platforms
introduces real-time data visibility, predictive
analytics, and automated supplier performance
monitoring. Our results show that when combined
with LSS tools, these platforms provide actionable
insights to reduce supplier defects and improve
procurement decision-making accuracy. This aligns
with research on digital transformation in supply
chains, which emphasizes the importance of advanced
analytics and data governance in driving operational
excellence [59], [60], [61].

However, while digital tools can improve information
flow, without process discipline introduced by LSS,
organizations risk automating flawed processes,
leading to “digital waste”. The integration framework
demonstrated in this study mitigates this by
embedding process optimization within digital
workflows, ensuring technology investments deliver
measurable ROI [62], [63].

5.3 Implications for Supply Chain Performance in
Emerging Markets
The emerging market context introduces unique
challenges such as infrastructural gaps, regulatory
instability, and fragmented supplier bases [64]. Our
findings suggest that the combined LSS-digital
procurement model enhances resilience by:

1. Standardizing procurement protocols across multi-
tier suppliers.

2. Enabling dynamic sourcing based on real-time
demand and risk analytics.

3. Reducing manual intervention in high-volume
transactional processes.

These benefits are critical for environments where
supply chains must adapt to fluctuating demand
patterns and political-economic volatility. The
framework also addresses the skill gap challenge by
embedding training modules into digital platforms,
supporting continuous learning in LSS principles.

5.4 Comparison with Existing Studies
Several prior works have explored LSS applications in
procurement independently, and others have examined
digital procurement adoption [65], but few have
evaluated the synergistic impact of their integration.
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Our findings expand on the work of, which
emphasized the cost-saving potential of e-
procurement, by showing how LSS can magnify these
savings through defect reduction and process re-
engineering. Additionally, while focused on supplier
collaboration in digital platforms, our research
highlights the added wvalue of defect prevention
mechanisms embedded in supplier quality metrics
[66], [67], [68].

5.5 Barriers and Risks to Implementation
Despite the potential benefits, several barriers were
identified:

e (ultural Resistance: Resistance to process
changes, particularly in organizations with long-
standing manual procurement systems, can slow
adoption.

e Technology Integration Complexity: Integrating
LSS-aligned workflows into legacy ERP systems
can require significant IT resources.

e Data Quality Issues: Without accurate, timely data,
both LSS and digital analytics lose effectiveness
[69], [70], [71].

Emerging market supply chains also face
cybersecurity risks, especially when shifting critical
procurement functions online. Mitigation strategies
should include role-based access controls, regular
system audits, and compliance with international data
protection regulations [72], [73], [74].

5.6 Strategic Recommendations
For policymakers, the findings highlight the need for
capacity-building programs that integrate LSS training
with digital procurement system adoption, ensuring
workforce readiness. For private sector leaders,
adopting a phased implementation approach beginning
with pilot projects can allow for iterative
improvements and organizational buy-in [75], [76],
[77].

The dual emphasis on process excellence and digital
capability creates a scalable model that can be adapted
to multiple industries beyond manufacturing,
including  healthcare  supply chains, public
infrastructure ~ procurement, and  agriculture
commodity trading [76], [78].
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5.7 Theoretical and Practical Contributions
From a theoretical perspective, the study bridges the
gap between process improvement methodologies and
digital transformation literature, offering an integrated
model tailored to emerging markets. Practically, it
provides a roadmap for aligning quality management
and procurement digitization efforts, ensuring that
technological advancements are anchored in robust
operational frameworks [79], [80].

The convergence of Lean Six Sigma and digital
procurement platforms thus represents more than a
technological upgrade it signals a paradigm shift in
how supply chains in emerging markets can achieve
agility, resilience, and sustained performance
improvement.

CONCLUSION

This study explored the integration of Lean Six Sigma
(LSS) methodologies and digital procurement
platforms (DPPs) as a strategic approach to optimize
supply chain performance in emerging markets. The
findings demonstrate that when combined, these tools
address both the operational inefficiencies and
systemic constraints that have historically hindered
supply chain performance in resource-limited and
high-volatility environments. LSS offers a structured
methodology for waste elimination, process
standardization, and quality improvement, while DPPs
deliver real-time data visibility, supplier collaboration,
and automated transaction management [81], [82],
[83].

The integration framework developed in this research
aligns with the DMAIC (Define, Measure, Analyze,
Improve, Control) cycle while leveraging digital
procurement analytics for continuous monitoring.
Results from the application in selected emerging
market contexts showed improvements in key
performance metrics, including lead time reduction,
cost savings, order fulfillment rates, and supplier
reliability scores. These outcomes are consistent with
prior evidence that operational excellence programs,
when combined with digital transformation initiatives,
produce multiplicative  benefits rather than
incremental gains [84], [85], [86].

From a strategic perspective, the synergy between LSS
and DPPs enables organizations to move beyond
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traditional efficiency gains toward adaptive resilience
an essential capability in emerging markets prone to
economic shocks, regulatory instability, and
infrastructure limitations. The study also emphasizes
the role of change management, workforce upskilling,
and cross-functional integration in achieving sustained
performance improvements. Simply implementing
digital tools without aligning them to structured
process improvement frameworks risks creating
fragmented solutions that fail to address root causes of
inefficiency [87], [88], [89].

However, the research acknowledges certain
limitations. The analysis was based on specific
industry case applications and may not fully account
for sectoral variations in supply chain maturity or
technology adoption readiness [90], [91], [92].
Additionally, the rapid evolution of digital
procurement technologies means that platform
capabilities and integration models are likely to
advance beyond the scope of this study within a short
time frame. Future research should explore the role of
Al-driven predictive analytics in the LSS-DPP
integration model, as well as the potential for
blockchain-based procurement systems to enhance
transparency and trust in emerging market supply
chains [93], [94], [95].

In conclusion, the combined application of Lean Six
Sigma and digital procurement platforms represents a
viable and high-impact pathway for optimizing supply
chain performance in emerging markets [96], [97],
[98]. By uniting structured problem-solving
methodologies with advanced digital tools,
organizations can achieve both immediate operational
improvements and long-term strategic resilience. This
dual focus positions supply chains not only to perform
more efficiently but also to respond adaptively to the
uncertainties and complexities that define emerging
market environments [90], [99], [100].
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