
 



Module 5: Operations Management and Supply Chain Strategy 

5.1 Process Analysis, Capacity Management, and Little’s Law 

The Strategic Role of Operations Management 

Operations management is the systematic design, direction, and control of corporate 
processes that transform raw inputs (materials, labour, information, and energy) into 
high-value finished goods and services. While strategy outlines market intent, 
operations execution determines whether an enterprise can deliver that intent profitably 
and at scale. 

Process Analysis Fundamentals 

To optimize an operational system, managers treat it as an interconnected network of 
activities, storage buffers, and flows. Process analysis requires measuring several core 
metrics: 

 Cycle Time (CT): The average duration of time that elapses between the completion of 
successive units at a specific process step or across the entire system. 
 

 Throughput Rate (R): The actual volume of output a process produces per unit of time 
(e.g., units per hour). It measures the actual processing velocity of the system. 
 

 Capacity: The maximum theoretical processing rate of an operational unit under ideal 
conditions. 
 

 The Bottleneck: The specific step in an operational chain that possesses the lowest 
capacity and longest cycle time. The throughput rate of an entire process is strictly 
limited by the capacity of its bottleneck. 
 

 Strategic Management Rule: Expanding capacity at any non-bottleneck step is a waste 
of corporate capital; true operational gains can only be realized by elevating or 
optimizing the bottleneck. 
 
 
+------------+       +------------+       +------------+       +----------
--+ 
 
|   Step 1   | ----> |   Step 2   | ----> | BOTTLENECK | ----> |   Step 4   
| 
| Capacity:  |       | Capacity:  |       | Capacity:  |       | Capacity:  
| 
| 50 units/hr|       | 45 units/hr|       | 20 units/hr|       | 60 
units/hr| 
+------------+       +------------+       +------------+       +----------
--+ 

 



Little’s Law 

Little’s Law is a foundational mathematical theorem in operations management and 
queuing theory. It establishes a strict relationship between inventory, throughput, and 
lead time within a stable, steady-state operational system: 

 

\(\text{Work-in-Progress\ (WIP)}=\text{Throughput\ Rate\ (R)}\times \text{Flow\ Time\ 
(T)}\) 

 

 Where: 
o Work-in-Progress (WIP): The average number of units currently inside the system 

boundaries (either being processed or waiting in storage buffers). 
 

o Throughput Rate (R): The average rate at which units arrive at and depart from the 
system (e.g., customers per hour, orders per day). 
 

o Flow Time (T): The total elapsed time a single unit spends within the system 
boundaries from entry to exit (also referred to as Manufacturing Lead Time or Cycle 
Time). 
 
 
Strategic Deployment of Little's Law 

Because these variables are mathematically locked, managers use the theorem to 
diagnose systemic inefficiencies: 

1. Lead Time Reduction: To shorten customer wait times (T) without changing customer 
demand (R), a firm must systematically eliminate excess queueing and work-in-
progress inventory (WIP). 
 

2. Asset Turnover Optimization: Minimizing WIP reduces working capital requirements, 
directly improving corporate financial metrics like Return on Invested Capital (ROIC). 

 

 

 

 



5.2 Quality Management Systems: Lean, Six Sigma, and Total 
Quality Management (TQM) 

Total Quality Management (TQM) 

Total Quality Management is an organization-wide management philosophy focused on 
continuous improvement across all business processes. It views quality not as a final 
inspection step, but as a core business driver. 

TQM relies on the Deming PDCA Cycle (Plan-Do-Check-Act) to drive continuous, 
incremental improvements (Kaizen) across the enterprise: 

 

    +-------------------+ 
 
    |      1. PLAN      | -> Identify the problem and formulate a 
hypothesis. 
    +-------------------+ 
              | 
              v 
    +-------------------+ 
 
    |       2. DO       | -> Execute the plan on a small test scale. 
    +-------------------+ 
              | 
              v 
    +-------------------+ 
 
    |     3. CHECK      | -> Evaluate metrics and confirm quality 
improvements. 
    +-------------------+ 
              | 
              v 
    +-------------------+ 
 
    |      4. ACT       | -> Institutionalize the process or pivot the 
solution. 
    +-------------------+ 
 
 

The Lean Production System 

Developed from the Toyota Production System (TPS), Lean management focuses on 
maximizing customer value by systematically eliminating waste ("Muda"). Waste is 
defined as any operational activity or resource expenditure that consumes cost or time 
without adding direct value from the customer's perspective. 

 



The 8 Mortal Wastes of Lean (TIM WOODS) 

 Transport: Unnecessary movement of materials, documentation, or goods between 
locations. 
 

 Inventory: Excess raw materials, WIP, or finished goods sitting idle, which ties up 
corporate capital. 
 

 Motion: Unnecessary physical movement of employees or machinery due to poor 
workplace layout. 
 

 Waiting: Idle time spent by employees, products, or customers waiting for a previous 
process step to finish. 
 

 Overproduction: Manufacturing items faster or in higher volumes than current 
customer demand requires. This is considered the worst waste because it triggers the 
other seven wastes. 
 

 Overprocessing: Putting more work or higher precision into a product than the 
customer requires or is willing to pay for. 
 

 Defects: Errors, reworks, scrap material, and incorrect data entries that disrupt 
production and increase costs. 
 

 Skills: Underutilizing the cognitive capabilities, creativity, and problem-solving talents of 
the frontline workforce. 
 
 
The Six Sigma Framework 

While Lean focuses on eliminating waste and accelerating process speed, Six Sigma 
targets the reduction of process variation and defects using rigorous statistical metrics. 

 

DMAIC Methodological Execution 

Six Sigma projects follow a highly structured, five-phase process improvement loop: 

 Define: Map the project scope, document the problem statement, and identify key 
customer requirements (Critical-to-Quality or CTQ attributes). 
 

 Measure: Gather baseline data on current process performance and establish reliable 
measurement systems. 
 

 Analyse: Apply statistical tools (such as fishbone diagrams, Pareto charts, or 
regression analysis) to identify the root causes of process defects. 
 



 Improve: Design, test, and implement targeted solutions to eliminate the root causes of 
defects. 
 

 Control: Implement continuous monitoring systems, update standard operating 
procedures (SOPs), and establish statistical process control (SPC) charts to lock in 
performance gains. 
 
 
Statistical Definition of Six Sigma 

Statistically, achieving a Six Sigma process level means that the nearest specification 
limit is at least six standard deviations (σ) away from the process mean (μ). 

Accounting for a standard long-term process shift of 1.5σ, a certified Six Sigma process 
generates no more than 3.4 Defects Per Million Opportunities (DPMO), yielding an 
accuracy rate of 99.99966%. 

 

5.3 Global Supply Chain Architecture, Risk Mitigation, and 
Logistics 

The Architecture of Global Supply Chains 

A supply chain is the global network of organizations, technologies, activities, and 
resources involved in moving a product or service from raw material extraction through 
to delivery to the final end customer. Managing this architecture requires balancing cost 
efficiency with system agility. 

The Bullwhip Effect 

The bullwhip effect is a well-documented phenomenon in supply chain management. It 
describes how small fluctuations in consumer retail demand can trigger increasingly 
severe demand distortions as variance ripples backward through the supply chain tier 
by tier. 

[ Retail Customer ] -> [ Retail Store ] ----> [ Distributor ] --------> [ 
Manufacturer ] ------------> [ Raw Supplier ] 
  Stable Demand        Small Variance         Moderate Variance         
Severe Fluctuations         Extreme Volatility 
 
 



Causes of the Bullwhip Effect 

 Information Asymmetry: Supply chain tiers base their forecasts on the order data of the 
tier immediately ahead of them, rather than tracking actual end-consumer demand. 
 

 Order Batching: Companies consolidate demand to process larger orders, which helps 
reduce transport costs but creates artificial spikes in demand patterns. 
 

 Price Fluctuations and Forward Buying: Aggressive trade promotions and volume 
discounts encourage buyers to stock up on inventory, distorting baseline consumption 
data. 
 

 Rationing and Shortage Gaming: When supply is constrained, buyers intentionally 
inflate their order sizes to secure a larger share of allocations, generating false demand 
signals for manufacturers. 
 
Strategic Countermeasures 

To mitigate the bullwhip effect, modern supply chains implement information-sharing 
frameworks: 

 Vendor-Managed Inventory (VMI): Upstream suppliers assume direct responsibility for 
managing and replenishing inventory levels at downstream retail locations, using real-
time Point-of-Sale (POS) data. 
 

 Collaborative Planning, Forecasting, and Replenishment (CPFR): Joint supply 
chain initiatives where multiple tiers collaborate on shared, transparent forecasting 
models, eliminating localized order speculation. 
 
 
Supply Chain Strategy: Efficiency vs. Responsiveness 

Marshall Fisher established that supply chain design must be directly aligned with the 
nature of the product's market demand: 

 

Strategy 
Element 

Efficient Supply Chain (Functional 
Products) 

Responsive Supply Chain (Innovative 
Products) 

Product 
Attributes 

Predictable demand, long lifespans, low 
margins, low customization (e.g., 
groceries). 

Unpredictable demand, short lifespans, 
high margins, high customization (e.g., 
fashion, tech). 

Primary 
Focus 

Maximizing asset utilization, minimizing 
unit production and logistics costs. 

Speed, adaptability, and high capacity 
buffers to capture volatile market demand. 

Inventory 
Strategy 

Minimizing stock levels across the 
system to maximize inventory turnover. 

Deploying buffer stocks near key markets 
to protect against stockouts and shortages. 

Lead Time 
Target 

Reducing lead times only if it does not 
increase total production costs. 

Investing in short lead times to respond 
rapidly to shifting market trends. 

 



Risk Mitigation and Resilience 

Modern global supply chains face systemic disruptions, including geopolitical conflicts, 
macroeconomic shocks, natural disasters, and infrastructure bottlenecks. To build 
resilience, organizations are shifting away from hyper-lean, single-source models 
toward risk-mitigated structures: 

 Dual Sourcing: Spreading procurement across multiple suppliers to eliminate single 
points of failure. 
 

 Nearshoring/Reshoring: Relocating critical production facilities closer to core 
consumer markets to reduce transport lead times and minimize cross-border regulatory 
risks. 
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