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Abstract Original Research Article

This study investigates the impact of supply chain information sharing on inventory optimization, focusing on Company H, a high-
tech manufacturer specializing in smart home products. Through a combination of simulated data analysis and case study methods,
the research examines how different dimensions of information sharing—such as demand information, inventory information, and
production planning information—affect key inventory performance metrics, including inventory turnover rate, safety stock levels,
and the bullwhip effect. The findings reveal that high levels of information sharing significantly reduce inventory costs, mitigate the
bullwhip effect, and improve inventory efficiency. Furthermore, the quality of shared information (timeliness, accuracy, and
completeness) plays a critical moderating role in enhancing these benefits. The study provides actionable recommendations for
Company H to optimize its inventory management through improved information sharing practices, thereby strengthening its

competitive edge in the global market.
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1. INTRODUCTION

In today's globalized and rapidly evolving markets,
competition has shifted from individual enterprises to entire
supply chains. The growing diversity of consumer demands and
shorter product life cycles have introduced unprecedented
complexity into supply chain operations, with inventory
management emerging as a critical factor influencing
operational  costs, capital efficiency, and market
competitiveness.  Traditional inventory  management
approaches often lead to inefficiencies such as the bullwhip
effect, where demand fluctuations amplify as they move
upstream, resulting in excessive inventory costs and misaligned
production plans. This challenge is particularly acute for high-
tech manufacturers like Company H, which operates in the
smart home industry with global supply chains and rapid
product iterations.

The study focuses on examining how supply chain information
sharing can optimize inventory management for Company H.
By analyzing the exchange of critical data such as demand
forecasts, inventory levels, and production schedules, the
research aims to demonstrate how improved information
transparency can reduce the bullwhip effect, lower safety stock
requirements, and enhance inventory turnover. The

investigation also considers the quality of shared information—
including its timeliness, accuracy, and completeness—as a key
factor determining the effectiveness of inventory optimization
strategies.

This research holds both theoretical and practical significance.
Academically, it contributes to the growing body of literature
on supply chain coordination by providing empirical evidence
from the high-tech manufacturing sector. Practically, the
findings offer actionable insights for Company H to refine its
information-sharing mechanisms, thereby strengthening its
supply chain resilience and competitive position in the smart
home market. The study employs a mixed-methods approach,
combining simulated data analysis with qualitative case study
methods to provide a comprehensive understanding of how
information sharing influences inventory performance under
different operational scenarios.

The subsequent sections of the paper are organized to first
review existing literature on supply chain information sharing
and inventory management, followed by a detailed explanation
of the research methodology. The empirical findings are then
presented, culminating in practical recommendations for
Company H and suggestions for future research directions in
this field. By bridging theory with industry-specific
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applications, this study aims to advance both academic
discourse and real-world supply chain optimization practices.

2. LITERATURE REVIEW

The relationship between supply chain information
sharing and inventory optimization has been extensively
studied in operations management literature. Existing research
consistently demonstrates that effective information sharing
serves as a critical enabler for inventory performance
improvement across various industries. Theoretical foundations
for this relationship stem from multiple disciplines, including
information economics, organizational theory, and operations
research.

Information asymmetry theory provides a fundamental
explanation for why information sharing benefits supply chain
coordination. When supply chain partners operate with
incomplete or distorted information, it leads to suboptimal
decisions that manifest as excess inventory, stockouts, or
inefficient capacity utilization. Transaction cost theory further
suggests that information sharing reduces coordination costs
between firms, enabling more efficient inventory management
practices. The resource-based view emphasizes that
information itself constitutes a strategic resource that can create
competitive advantage when properly shared and utilized
within supply chain networks.

Recent empirical studies have identified several mechanisms
through which information sharing influences inventory
performance. First, shared demand information helps reduce
forecast errors, particularly in mitigating the bullwhip effect
where demand variability amplifies as it moves upstream in the
supply chain. Second, visibility into inventory positions across
the supply network allows for better allocation of safety stocks
and reduced redundancy. Third, production schedule sharing
enables synchronized operations that decrease cycle stock
requirements. The quality of shared information - particularly
its timeliness, accuracy, and completeness - has been shown to
significantly moderate these benefits.

Inventory  optimization methodologies have evolved
considerably in response to these findings. Traditional
approaches like economic order quantity (EOQ) models and
material requirements planning (MRP) systems have given way
to more collaborative methods such as vendor-managed
inventory (VMI) and collaborative planning, forecasting and
replenishment (CPFR). These modern approaches explicitly
incorporate information sharing as a core component of their
design. Advanced analytics and digital technologies now enable
real-time information exchange, creating new opportunities for
inventory optimization through enhanced supply chain
visibility.

The high-tech manufacturing sector presents unique challenges
and opportunities for inventory optimization through
information sharing. Rapid product obsolescence and volatile
demand patterns make effective information sharing
particularly valuable, yet intellectual property concerns and
competitive dynamics sometimes create barriers to
implementation. Previous case studies in similar industries have
demonstrated that carefully designed information sharing

agreements can yield significant inventory reductions while
protecting sensitive business information.

This literature review establishes the theoretical and empirical
foundation for examining information sharing practices in
Company H's supply chain. The following sections will build
upon these concepts to develop the research framework and
methodology for investigating how Company H can leverage
information sharing to improve its inventory performance.

3. RESEARCH METHODOLOGY

This study employs a mixed-methods research design
combining quantitative simulation modeling with qualitative
case analysis to examine the impact of information sharing on
inventory optimization in Company H's supply chain. The
methodological approach was designed to overcome data
limitations while maintaining academic rigor and practical
relevance for decision-makers.

The simulation component utilizes system dynamics modeling
to create a virtual representation of Company H's multi-echelon
supply chain. The model incorporates key variables including
demand patterns, order lead times, inventory policies, and
information sharing parameters. Two distinct operational
scenarios were simulated: a baseline scenario reflecting current
limited information sharing practices, and an optimized
scenario featuring enhanced information transparency between
supply chain partners. The model tracks performance metrics
including inventory turnover rates, safety stock levels, and
bullwhip effect measurements across 12 simulated months of
operations.

Data inputs for the simulation were derived from multiple
sources. Historical demand patterns were extracted from
Company H's sales records over a 24-month period, while
inventory parameters were calibrated using internal operational
data. Information sharing effectiveness was quantified through
three key dimensions: timeliness (measured in hours of delay),
accuracy (represented as percentage error rates), and
completeness (calculated as proportion of relevant data fields
shared). Sensitivity analysis was conducted to ensure model
robustness across different demand scenarios.

The qualitative component consists of semi-structured
interviews with 12 key informants across Company H's supply
chain  organization, including  representatives  from
procurement, production planning, logistics, and IT functions.
Interview protocols were designed to explore practical
challenges in implementing information sharing initiatives,
organizational barriers to adoption, and perceived benefits of
enhanced supply chain visibility. These interviews provided
critical context for interpreting simulation results and
developing practical implementation recommendations.

Analytical techniques include comparative statistical analysis
of simulation outputs between baseline and optimized
scenarios, with particular attention to changes in inventory
performance metrics. Thematic analysis was applied to
qualitative interview data to identify recurring patterns and
insights regarding information sharing implementation
challenges. Results from both methodological strands were
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integrated to develop a comprehensive understanding of how
information sharing influences inventory optimization in
practice.

This dual-method approach offers several advantages. The
simulation modeling provides quantifiable estimates of
potential performance improvements, while the qualitative
analysis surfaces implementation considerations crucial for
realizing these benefits. Together, they address both the "what"
and "how" of inventory optimization through information
sharing, yielding findings that are both theoretically grounded

and practically actionable for Company H's management team.

4. EMPIRICAL ANALYSIS AND RESULTS
4.1 Comparative Performance Analysis

The simulation results demonstrate substantial
improvements across all key inventory metrics when
implementing enhanced information sharing protocols. Table
4.1 presents the comparative performance between baseline and
optimized scenarios:

Table 4.1: Inventory Performance Comparison between Scenarios

Performance Metric .
Scenario

1,630 + 112

Average Inventory (units)

Inventory Turnover (ratio)  7.69 = 0.52

Safety Stock Level (units) 565 + 38 328 + 22

Order Fulfillment Rate
(%)

Bullwhip Effect Index

4.2 Financial Impact Assessment

Baseline Optimized
Scenario

1,023 + 68

10.45+0.71

Absolute Relative
Change Improvement

-607 -37.2%
+2.76 +35.9%

-237 -42.0%

+7.4%

-41.9%

The operational improvements translate into significant financial benefits as shown in Table 4.2:

Table 4.2: Annual Financial Impact of Optimized Information Sharing

Cost Category Baseline (USD)

Inventory Carrying Costs 4,850,000
Stockout Costs 1,120,000
Obsolescence Costs 890,000

Operational Efficiency Gains

Total Annual Impact

6,860,000

Optimized (USD)

3,045,000

4,185,000

Savings (USD) Savings (%)

1,805,000 37.2

620,000 500,000 44.6

520,000 370,000 41.6

950,000

3,625,000

@QO6
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4.3 Information Quality Dimension Analysis

The relative contribution of different information quality dimensions to inventory optimization is quantified in Table 4.3:

Table 4.3: Impact of Information Quality Dimensions

Quality Contribution to Inventory Reduction | Required Investment ROI (USD per $1
Dimension (%) (USD) invested)

38 420,000 4.20

32 380,000 3.75

30 350,000 3.90

4.4 Implementation Challenges

The interview data revealed several implementation barriers with varying degrees of severity:
Table 4.4: Ranked Implementation Challenges
Challenge Category Frequency (%o) Severity (1-5) Mitigation Difficulty (1-5)
System Compatibility 68 4.2 3.8
Data Security Concerns 59 4.5 4.1
Organizational Resistance 52 3.9 4.3
Process Misalignment 45 3.7 3.5

Performance Metrics 38 3.5 3.2

4.5 Sensitivity Analysis Results
The robustness of the optimization benefits was tested under varying demand conditions:

Table 4.5: Performance under Different Demand Scenarios

Demand Inventory Turnover Bullwhip Effect
Variability (CV) Reduction (%) Improvement (%) Reduction (%)

0.2 (Low) 28.5 29.7 35.2

0.4 (Moderate) 37.2 35.9 41.9

0.6 (High) 42.8 395 46.3

0.8 (Extreme) . 41.2 48.7
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4.6 Key Qualitative Findings

The interview analysis yielded several critical insights for successful implementation:

Table 4.6: Critical Success Factors

Factor
Executive Sponsorship 4.8
Cross-functional Teams 4.5
Pilot Program Approach 4.3

Change Management 4.6

Performance Incentives 4.2

5. CONCLUSION AND
RECOMMENDATIONS

5.1 Summary of Key Findings

This study provides compelling evidence that
enhanced information sharing significantly improves inventory
performance in Company H's supply chain operations. The
simulation results demonstrate that implementing robust
information sharing protocols can yield a 37.2% reduction in
average inventory levels while simultaneously improving
inventory turnover by 35.9% and reducing the bullwhip effect
by 41.9%. Financial analysis reveals these operational
improvements translate to potential annual savings of $3.63
million, representing a 39.4% reduction in inventory-related
costs. Notably, the benefits prove particularly pronounced in
high-demand-variability scenarios, suggesting information
sharing serves as an effective buffer against market uncertainty.

5.2 Theoretical Contributions

The research makes three key contributions to supply
chain management literature. First, it quantifies the relative
importance of different information quality dimensions,
establishing timeliness (38% impact) as slightly more
influential than accuracy (32%) or completeness (30%) in
driving inventory optimization. Second, the study extends
existing bullwhip effect research by demonstrating how modern
information sharing technologies can achieve greater mitigation
effects than previously documented. Third, it provides
empirical validation of the resource-based view in supply chain
contexts, showing how information assets create competitive
advantage when effectively shared and utilized.

Importance (1-5)

Current Maturity (1-5) Gap Analysis

3.2 1.6
2.9 1.6
3.5 0.8
2.7 1.9

3.1 11

5.3 Bead Movement Performance

For Company H's management, the findings suggest
three priority action areas:

1. Technology Investment: Allocate resources to
improve information timeliness through real-time data
integration platforms, as this dimension shows the
highest return on investment ($4.20 per $1 invested).

2. Organizational Change: Address cultural resistance
through targeted change management initiatives,
particularly at middle management levels where
interview data revealed significant implementation
gaps.

3. Pilot Program Design: Implement phased rollouts
beginning with high-impact product lines, using the
demonstrated 28.5-45.1% improvement range to set
realistic performance targets.

5.4 Limitations and Future Research

While comprehensive, this study has several
limitations that suggest fruitful research directions. The
simulation model simplifies certain real-world complexities
like multi-tier supplier networks. Future work could incorporate
these extended network effects. Additionally, the research
focuses on operational metrics; subsequent studies might
examine strategic impacts like market share growth or customer
satisfaction improvements. Finally, the emergence of
blockchain and Al technologies warrants investigation of their
potential to further enhance information sharing benefits.

5.5 Final Recommendations

Based on the integrated quantitative and qualitative
findings, we recommend Company H pursue information
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sharing implementation through a three-stage roadmap:

1.

Foundation Phase (0-6 months): Establish cross-
functional teams, select pilot product lines, and
implement basic data sharing protocols focusing on
timeliness improvements.

Expansion Phase (6-18 months): Scale successful
pilots across the organization while addressing system
compatibility issues and refining performance metrics.

Optimization Phase (18-36 months): Leverage
advanced analytics and machine learning to extract
maximum value from shared information assets, with
continuous  improvement processes embedded
throughout the organization.
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