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Module 8 — Optimization, Sustainability, and Technology

ROI (Return on Investment)
Measures investment profitability.

Gain—Cost |, 100

ROI —

Carbon Footprint per Unit

ootprint Per Unit — Total Emissions
Carbon Footprint Per Unit = {2l Entssions

Overall Equipment Effectiveness (OEE)
Mesasures manufacturing efficiency.

OEE = Availability x Per formance x Quality
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Highest-Priority Formulas for the Exam
Focus MOST on these:

Formula Importance
) VERY HIGH
Reorder point VERY HIGH
Safety Stock. VERY HIGH
MAD. HiGH
MapE HiGH
Inventory Tums HiGH

Fil Rate. HiGH
Capacity Utization MEDIUM
ROl MEDIUM

Perfect Order Rate: MEDIUM
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Best Formula Memory Hooks

EOQ
“How much should | order?”

ROP
“When should | reorder?”

Safety Stock
“How much buffer do | need?”

MAD

“How wrong are forecasts on average?”

MAPE

“How wrong are forecasts by percentage?”

Fill Rate
“How much customer demand did we satisfy?*

Most Important Formula Relationship

The CSCP exam LOVES this sequence:

Demand variabil
— Safety stock
~ Reorder point

~ Service levels \d
~ Inventory costs
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Understanding how these connect is more important than memorizing formulas alone. s
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Module 1— Supply Chains, Demand Management, and Forecasting
Moving Average
Used to smooth demand fluctuations and forecast future demand.

32 Demand.

Moving Average

MAD (Mean Absolute Deviation)

Measures average forecast error magnitude.

MAD — YlAetal_Forcenst]

MAPE (Mean Absolute Percentage Error)
Measures percentage-based forecast accuracy.

Sy

MAPE

% 100

Forecast Error
Measures difference between actual and forecasted demand.

Forecast Error = Actual — Forecast

Forecast Bias

Indicates whether forecasts consistently overestimate or underestimate demand.

Forecast Bias = Y(Actual — Forecast)
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Module 2 — Global Supply Chain Networks
Total Landed Cost
Not always tested as a trict formula, but conceptually important.

Total Landed Cost = Product Cost + Transportation + Duties + Tazes + Insurance +

Handling + Storage

Transportation Cost per Unit

Transportation Cost Per Unit

Module 3 — Sourcing Products and Services

Total Cost of Ownership (TCO)
Evaluates ful lifecycle procurement costs.

TCO = Purchase Price + Maintenance + Transportation + Operational Costs +
Disposal

Supplier Defect Rate
Defect Rate = Defetice Uit 100

On-Time Delivery Rate

On-Time Delivery = %LimeDeliverics . 100
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Inventory Turnover
Measures how efficiently inventory s sold and replaced.

Cortof Goods Sold
Inventory Turns = Goetof Goods Sold

Average Inventory

Average Inventory = Besinning Inventory: Bnding Inventory

Capacity Utilization

Measures operational resource usage.

Capacity Utilization = jrAcul Outpt

fazimum Capacity * 100
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Module 4 — Internal Operations and Inventory

“This module contains the MOST important formulas on the exam.

EOQ (Economic Order Quantity)
Determines optimal order quantity balancing ordering and holding costs.

» 05
EOQ =\
Variables

« D= Annual demand

5= Ordering cost
« H=Annual holding cost

E0Qis heavily used in inventory management. e v

Reorder Point (ROP)

Determines when replenishment should occur.
ROP =dL + S

Variables
* d=Average demand

o L=lexdtime

o 55 =Safety stock

ROP formulas are commonly tied to safety stock and lead-time demand. s s

Safety Stock

Basic version:

Safety Stock = (Mazimum Daily Usage x Mazimum Lead Time) —
(Average Daily Usage x Average Lead Time)

Safety stock protects against forecast error and lead" = varibily.
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Module 5 — Forward and Reverse Logistics

Fill Rate
Measures percentage of customer demand fulfilled immediately.

y _ Ovders Fitled
Ul Rate = iz Filed 109

Perfect Order Rate

Measures complete, accurate, on-time deliveries.

Per fect Order Rate = EefetOrders 100

Total Orders
Freight Cost per Unit

Freight Cost Per Unit = L5iLbrht Cost
Lead Time

Lead Time = Order Delivery Date — Order Placement Date

Module 6 — Supply Chain Relationships

‘This module is more conceptual than formula-heavy, but service metrics matter.

Customer Service Level

Orders Delvered Suvessfully 100

Customer Service Level = —

Supplier Performance Score

Supplier Per formance = Lefrmence Points Forned . ¢
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Module 7 — Supply Chain Risk
Mostly conceptuzl, but some risk-related metrics appear.

Risk Exposure
Risk Ezposure = Probability of Event x Impact

Service Level Probability (Z-Score Concept)
‘Safety stock/service level relationship:

Safety Stock = Z x or1

Where:

Desired service level factor
Standard deviation during lead time

o ol

Safety stock formulas tied to service levels are common in inventory risk planning.




