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Qualification Exam: Information Systems Strategy

Topic: Leveraging a Data-Driven Decision Support System (DSS) to Optimize
Inventory Management and Procurement Strategy: A Critical Analysis

1. Business Problem and Its Impact

In the modern global supply chain environment, lubricant trading organizations
(distributing international brands such as Shell, Mobil, and Total) face highly dynamic
and complex inventory challenges. Based on empirical observations, firms often
suffer from the "Inventory Paradox":

1. Stockout Costs of High-Demand Items: Without a precise demand
forecasting mechanism, Category A (fast-moving) products frequently run out
during peak periods. This results in not only lost sales but also long-term
erosion of customer loyalty and high opportunity costs due to the inability to
fulfill service-level agreements.

2. Accumulation of Slow-moving Inventory (Dead Stock): Over time,
warehouses become cluttered with Category C (low-demand) items. The
capital tied up in these stagnant assets freezes cash flow, increases
warehousing overhead/insurance, and significantly reduces the total asset
turnover ratio.

Decision Bottlenecks: Traditional procurement relies heavily on human heuristics.
When dealing with diverse classifications (e.g., premium, mass-market, or
heavy-duty oils), manual decisions are prone to "Recency Bias." Without data-driven
support, organizations struggle to adapt to external market fluctuations or supply
disruptions.

2. System Selection and Justification

To address these issues, | propose a Decision Support System (DSS) integrated
with Business Intelligence (BI) logic.

e Justification: Inventory control is a "Semi-structured Problem." The
structured elements (e.g., stock levels, weighted sales statistics) are handled
by algorithmic computations, while the unstructured elements (e.g., market
sentiment, geopolitical supply risks) are reserved for human expert review.

e System Characteristics: Unlike rigid ERP modules, this DSS features a
"Model Management" component that dynamically adjusts ABC classifications
based on shifting sales patterns, ensuring agile inventory parameters.



Information System Management

3. System Architecture and ERP Integration

3.1 System Architecture Diagram

The system transforms raw data into strategic decisions through a four-tier
architecture:

Plaintext

+ + + + + + + +
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+ + + + + + + +
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| |

Feedback Loop & Parameter Tuning

3.2 Technical Details of ERP Integration

The seamless integration between the DSS and the underlying ERP system is
critical for success:

1. Heterogeneous Database Connectivity: Developed in PHP, the DSS
connects to the ERP backend (e.g., SQL Server or Oracle) via APIs or ODBC.
SQL queries must precisely map brand codes and "VN" categories to ensure
data filtering accuracy.

2. ETL (Extract, Transform, Load) Strategy: To maintain system performance,
complex analytics are not performed on the live production database. An ETL
process synchronizes data to a staging area during off-peak hours, where
"Data Cleansing" is performed to remove outliers caused by one-time
promotions.

3. Concurrency and Real-time Integrity: The model must account for
"On-order Inventory" and "Allocated Stock." The integration layer requires
real-time locking mechanisms to prevent duplicate ordering by different
procurement officers.

4. Theoretical Framework: ABC Analysis

ABC Analysis is an application of the Pareto Principle (80/20 Rule) in inventory
management. Its academic definition is as follows:
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e Category A (Vital Few): Represents ~10-20% of items but accounts for

70-80% of annual consumption value. Strategy: Strict control, high-frequency
replenishment, and precise forecasting.

Category B (Moderate Middle): Represents ~30% of items and value.
Strategy: Normal control with periodic reviews.

Category C (Trivial Many): Represents >50% of items but only 5-10% of
value. Strategy: Simplified control, bulk ordering, or "make-to-order" to
minimize administrative costs.

Dynamic Adjustment: The strength of this DSS lies in its temporal flexibility. By
analyzing sales over 6, 9, or 12-month windows, the system automatically detects
product lifecycle shifts (e.g., an item dropping from A to B), triggering an immediate
reduction in safety stock parameters to prevent obsolescence.

5. Outcomes and Key Success Factors

5.1 The DelLone & McLean IS Success Model

The expected benefits include a 20% reduction in capital tied in inventory and a 98%
fulfillment rate.

Critical Reflection: According to the DeLone & McLean IS Success

Model, the impact of this DSS is a function of:

e System Quality: The stability of the PHP interface and the
computational efficiency of the models.

e Information Quality: The accuracy, completeness, and timeliness
of the ERP-sourced data. Higher quality in these dimensions leads
to increased "User Satisfaction," which ultimately drives "Net
Benefits" for the organization.

6. Strategic and Ethical Considerations

1.

Organizational Transformation: Implementing a DSS shifts the procurement
role from "Labor-intensive" to "Judgment-intensive." The organization must
focus on upskilling employees to interpret data rather than just executing
transactions.

Algorithmic Transparency and Ethics: The criteria for ABC classification
impact supplier livelihoods. The logic must be transparent to avoid "Black-box
Bias" that might unfairly disadvantage certain brands or vendors.
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3. Strategic Resilience: In an era of geopolitical uncertainty, this system is a
cornerstone of "Supply Chain Resilience." It allows the firm to pivot resources
between brands based on data, ensuring long-term sustainability.
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