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Basic work which must be performed to fulfil logistics requirements: network design, information, transport, [SU2] inventories, warehousing, materials handling and packaging [SU3]
Inventory SU 3 pg. 29-38; par. 3.1 & TB Ch. 1 pg. 34-35
Generally classified as raw materials, work-in-progress (semi-finished goods) and finished goods.
Considered safety factor/insurance/"just in case" – recently also liability. 
Directly linked to facility network & desired level of customer service.
"Just in time" (JIT) = inventory minimised to extent that lowest total logistics cost can be achieved.
Types of Inventory / Stock Class: SU 3 pg.30; par 3.1.1

Purpose/Functions of Inventory: SU 3 pg.30-31; par 3.1.2
1. Customer service: ensuring availability & preventing cost of lost sales
2. Proportionate flow in production process: non-availability/lopsided supply = interruptions =  cost 
3. Buffer against supply & demand uncertainty & variability: physical distribution & materials provision
4. Save production cost by holding stock: trade-off long/continuous production run vs. cost of holding stock
5. Better utilisation of human resources & equipment: stabilised materials flow = plan capacity utilisation
6. Reduce purchasing costs: less frequent orders = bulk discounts &  cost (handling, admin & delivery)
7. Negotiate quantity discounts
8. Reduce transport cost: truck loads =  rates than less-than-truck-load
9. Assist with seasonal fluctuations: manufactured year-round; kept in stock until season arrives
Consequences of holding no/too little stock:
1. Frequent & small reorders = no quantity discount =  Procurement & purchase cost 
2. Unsatisfied customer demand = cost of lost sales & lost customers
Inventory Carrying Cost: SU 3 pg.31; par 3.1.3
Increase in relation to inventory level & period held. Examples are: 
· Invested capital (money tied up that could have been spent elsewhere / invested gaining interest)
· Admin & record-keeping costs
· Warehousing costs (purchasing & renting storage space)
· Handling costs
· Insurance 
· Depreciation & obsolescence (risk of product in holding no longer sellable)
· Damage / pilferage


Optimum Inventory Levels: SU 3 pg.32-37; par 3.1.4
1) IN-TRANSIT STOCK: Level depends on transport time & quantity of products sold in given period
Long to move =  level in-transit stock


2) CYCLE STOCK: Commonly order more than meet immediate requirements; trade-off large qty. vs. carrying cost =
simple Economic Order Quantity (EOQ)  balance order cost vs. holding cost to find optimum lot size "how much"
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When to Order - Two considerations (depends on accuracy of estimating & forecasting):
· Lead time (between placing order & receiving goods)
· Expected sales during lead time

3) [image: ]SAFETY STOCK: More varied demand / lead time =  safety stock; 
Measure variability: standard deviation (historical data & probability) & mean absolute deviation
Normal Distribution: symmetric bell-shaped demand curve with 
mean (average) = median (middle) = mode (most frequently observed) 
σ = standard deviation
Stock-out Concerns: higher than avg. demand =
Focus on curve area to the right of the mean
"To offer service level of 99.9%, keep 3σ of safety stock"

Selective Inventory Deployment: SU 3 pg.37; par 3.1.5 & TB Ch. 1 pg. 34-35
Product line profitability essential in developing selective invetory policy (& avoid 80/20 rule or Pareto principle).
Aim to offer high availability & consistent delivery of most profitable products.
Avoid high service performance on less profitable items purchased by non-core customers.
Inventory Strategies (to achieve desired core customer service goal with minimum inventory/cost commiment):
· Stock sufficient product range/assortment to assist in consolidated shipments
· Larger shipment =  the effective transportation rate per unit shipped (trade-off transport vs. holding cost)
· Rapid delivery to meet customer inventory requirements = competitive edge ( safety stock & out of stock)
· Consistent & reliable deliveries to customers
· Corret positioning of invetory in warehouse 
· Apply selective deployment to gain customer advantage / neutralize competitor
Sound inventory management policy based on: 
· Core customer segmentation	-   Product requirements/profitability	-   Transort integration
· Time-based requirements/performance	-   Competitive performance.
Warehousing, Materials Handling & Packaging SU 3 pg. 38-41; par. 3.1 & TB Ch. 1 pg. 36-37
Part of other logistic areas (i.e. order processing, inventory & transportation) = effective & efficient product flow
Warehousing: SU 3 pg.38-40; par 3.2.1 & TB Ch. 1 pg. 36-37
To receive & temporarily store large inventory quantities and dispatch specific customer orders (ideally same day)
Reverse logistics: Receipt, processing & disposal of returns, overstocked & damaged inventory
Value-adding activities: sorting, sequencing, order selection, transportation consolidation, product modification
1) TYPES OF WAREHOUSING: Single-warehouse at point-of-origin: companies accept postal/telephone orders (direct marketing) and delivers directly to final customer. More than one = three options for warehousing:



2) WAREHOUSE OPERATIONS - Two main functions: movement & storage



Materials Handling & Packaging: SU 3 pg.40-41; par 3.2.1
Significant element of total logistics cost
Unitisation: most suitable & economically viable unit sizes in which to pack product (pallet, container, carton, crate)
Master carton: smaller products typically combined into larger unit to protect in-transit & facilitate handling
E.g. bottles into six-pack1  packed into case of 242  ultimately palletised3  tranship number of palletised packs4
1. Based on consumer behaviour / consumption patterns
2. Based on conveniently manageable number of bottles for typical demand level
3. Based on often standardised view – realistic weight:volume ratios for manoeuvring in warehouse
4. Based on available vehicle type, legislation on size & load weight, despatch & delivery facilities
Container: form of bulk unit load with standard sizes = fit to form modular loads & safe stacking. Advantages:
· Reduce pilferage & damage, thus insurance costs
· Simpler documentation
· Savings on transport costs
· Better utilisation of space
· Easier handling
Self-Evaluation Questions SU 3 pg. 41-42; par 3.4 - References
1. 

Formula: Average In-Transit Stock


I = total In-transit stock


I = ST


S = avg. Sales rate per period


T = avg. Transit Time







Example:


I = 200 x 2 = 400


S = avg. weekly demand = 200 units


T = avg. delivery leed time = two weeks







Formula: EOQ =


A = Fixed cost of an order


(2AS/i)½  or  √(2AS/i)


S = annual Sales in units


i = annual Inventory holding cost per unit








Example:
EOQ = 200 bags


A = Fixed cost = R40.00 per order


= (2 x 40 x 6 000 ÷ 12)½ =
(40 000)½ or   √(40 000)


S = sales vol. of 6 000 bags


i = annual Inventory holding cost = R12.00








Formula: Reordering Time


P = reorder Point (in units)


P = SS + DL


SS = Safety Stock (units)


D = avg. Daily sales (units)


L = Lead time (days)







Formula: E.G. p36 Standard Deviations 


σ = Standard Deviation





n = number of observations


Xi = value of observation 'i'


μ = avg. of all observations









Private


Independently owned / leased


Operations carried out by own staff


Public


Facilities & servicies for profit


Storing goods suitable to their facility type:
-  General Merchandise: any product (manufacturers', ditributors', retailers' use)
-  Refrigerated / Cold Storage: perishable/pharmaceutical/film (temp. controlled)
-  Domestic goods: personal property
-  Special-commodity: equipped for specific product (agricultural)
-  Bulk-storage:  liquid tanks & dry goods in open, protected space (can incl. mixing services to form new chemical compounds)


Contract


Dedicated to specific shipper's logistics system (space, software, labour etc.)


Resources provided & customised by contract firm to fit client








Move-ment


3 Handling Activities:


Receiving


unload incoming:


Internal Handling


Transfer to receiving area


Selection: group order


Shipping


check


loading


dispatch


equip.


manual,


or auto.











Normal Storage


for day-to-day activities


regular customer orders


Extended / Special Storage


Longer periods to


Match supply & demand:
-  seasonality
-  erratic demand
-  production process partly performed in storage (bananas)
-  speculative / promotional purposes
-  special discount negotiations (large / early)


duration depends on 
system's nature based on
replenishment cycles





In-transit Inventory


Can be: raw, semi- or finised product


Moving from one part to next of logistics system


Cycle Stock


Also working stock / base stock


Min. inventory required to meet demand under conditions of certainty


Safety / Buffer stock


Allows for variance & uncertainty 
in demand / performance cycle (lead time)


Perfectly predicting demand & performance cycle (replenishment lead time) 


Speculative Stock


Held because of expected changes in supply/demand for product
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