INVENTORY MANAGEMENT

Learning Objectives:

Purposes of inventory
Inventory control systems
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1. Introduction

* Inventory: A stock of items or materials held to satisfy
eventualdemand - 49 ™M\ dimcnd (serick )
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* Raw materials, purchased parts and supplies

* Work-in-process (partially completed) products(\/\l l? )
* Finished goods
* Reworkitems ~ ler s
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* Tools, machinery, and equipment
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* Types of inventory based on different purposes
* Anticipation inventory — to meet demand forecast (e.g., seasonality)
77 * Safety stock — buffer to protect against uncertainties (3“,:\\k % )
* Lot-size inventory — result of batch ordering L\,avx dond need | v\

* Pipeline inventory — in transit (“!“«J "
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‘\* Hedge inventory —to protect against future events (e.g., fricer
increase of raw materials) (;; smble /b R 5%
—TEEFNG fv maq ke [Sare Moy
* Maintenance, Repair and Operating (MRO) inventory — to minimize /
disruptions to general operations and maintenance + MWASA By Y

* Decoupling — work-in-process items waiting for the next step
(ShiL wag)
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® Why keep inventory?
® Buffer against expected & unexpected changes
® Faster customer service
® Economies of scale (production, purchasing) £0 R
® Not to be dependent on suppliers
® Why is too much inventory bad?
. gguties up working capital, Mawdeteriorate or get stolen)

® Need for storage space Cof prerriry
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® Need for labour (material handling, transfer)

® Complacency 37 P 2 )
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=»General ob;ectnﬁe: To keep enough Inventory to meet i“aiviv,
customerdemandand be cost efficient priminn )

=>Main operational concerns: When to order and how many
to order o T
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2. Inventory Control Systems

* Different ways of determining when & how many to order

* Qsystem — fixed quantity Sows gry 24y Wl (200 44y )
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* P system — fixed time period oy o Lived | )
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2.1 Q System vs. P System
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® Reorder a fixed quantity (Q)
whenever the inventory falls to
or below a reorder point (R)

* Centinuous review system:
reviews the inventory each time
a withdrawal occurs

° @between orders varies
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Al e Reorder after a fixed time period

(P)

® Periodic review system: reviews
the inventory periodically

(Q) varies

““® € (Target inventory level) —
(Current inventory level)
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Compare in terms of rggo_r_gkeeping_slstem, administration cost,

responsiveness to demand variability, average inventory level, and
ease to combine orders to the same supplier
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2.2 ABC System

* An inventory classification system in which a small percentage
of items (A-level) account for most of the inventory value

Mohl, Level % of units % of dollar value
—" (e.g., annual volume x unit cost)
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Step 1: Classig products into ABC categories
Step 2: Apply a different inventory policy to each category

Aitems + 14
* High priority

* Tight control with
regular review

* Carefully determined
Q, frequent
deliveries, continuous
review

* Very accurate and
detailed inventory
records, update
monthly
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* Moderate priority

* Moderate control with
regular attention

* Order quantities or
order points reviewed
quarterly

* Batch updating of
inventory records

InventoryManagementPolicy[Example} ~ Vantuly q

Citems ¢ 5,5,

’L’V\.@/‘J” ;

SR AT R %)

gj oS S' ‘) (\’,”)

Low priority

Simple control

Large inventories,
visual review

Simplified
counting, annual
review
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3. Inventory Management Costs

* Ordering (set-up) cost: Fixed cost incurred whenever a
replenishment order is placed, regardless of the quantity
* Requisition and purchase ordering, transportation and shipping,
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receiving and storage, inspection, accounting and auditing costs : =
* Holding (carrying) cost: Cost to keep one item in inventory
for a period of time (u~sua|lx one year) e £2/ uny
Lic toduldl * $ per unit per period or % of a ynit cost/price =k Ao i hs (‘((,Lj 2s
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+L¢r\ﬁ& wg |l | * Rent, heating, cooling, lighting, security, record keeping costs —— ?* —
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\‘( "1 Interest on loans, depreciation, obsolescence, spoilage §0
* Shortage (stockout) cost: Cost of not being able to meet
customer demand N 2 0o% . Tug Tos iy ST
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. ngggf_ﬁg@_s, Igg's“o'fvfuture_s\a'lgg loss of production, penalties
* Backorder: the order is filled from the next shipment
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4. Economic Order Quantity (EOQ) Models

* For managing anticipation inventory

* Mathematical model for determining order quantity and
when to reorder

Assumptions: o

) £% Demand is independent, known, and constant
Ae Supply is certain and received all at once in a batch
\l W/
.. * Replenishment lead time is known and constant
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578 § wm»[& * Lead time: Time between order placed and order received
#/ ¢ Costinformation is fixed and constant
V- No shortages and no back orders
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EOQ Inventory Model: | Order cycle time (55 )
= (No. of days in a year) / (No. of orders)
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Annual demand (D)

Order qty (Q) Average daily

demand (d)

Inventory
Level

Reorder point (R) ? ;
0 Lead Lead Time
owj 3 \“Z&NJ time time
Ovelny Order Order Order Order
Placed Received Placed Received

4.1 Basic Model

* Total annual inventory management cost (TC)
= (Annual ordering cost) + (Annual holding cost)
;)(Ordering cost)x(No. of orders) + (Holding cost)x(Average inventory)
PN R oy 5

[ =TCc=c,(D/Q) + ¢, (Q/2) B

* EOQ objective: to minimize TC 1C et
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Annual ’ 2¥ 1
cost ($) (o Total Cost ¢'/5p
Minimum,..____\ w Holding Cost = C,Q/2
total cost : B
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Ordering Cost = C,D/Q

£0Q Order Quantity (Q)
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Example 1: Western Jeans Company (WIJC) purchases denim from Huron 5€, 004
Textile Mills. WJC uses 36,000 yards of denim per year. The cost of - 3 v
ordering denim from Huron is $500 per order. It costs Western $0.40 per ) 4 40
yard annually to hold a yard of denim in inventory. C H YT

a) What is the total inventory cost if each order is for 6000 yards?
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b) What is the total inventory cost if denim is ordered every month?
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c) Calculate the optima?order quantity and the/total annual inventory cost. 7\ PR =
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4.2 Quantity Discount Model

* Quantity discount: A price discount on anitemif a
predetermined number of units is ordered

* Total annual inventory management cost (TC)
= (Ordering cost) + (Holding cost) + (Purchase cost)
=TC=C,(D/Q)+C,(Q/2) +P-D

P = per unit purchase price
D = annual demand
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