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Inventory in logistics
Inventory, stock

Buffers are needed if there is no perfect synchronization between in‐flow and out‐
flow of materials

in‐flow: in‐house production (e.g. meals), goods received (e.g. drugs, medical materials, …)
out‐flow: use
lack of synchronisation: i.e. amount received > amount immediately used, because e.g.

packaging reasons: e.g. pallet of gloves bought vs box of gloves in use
economies of scale: e.g. quantity discounts
easier planning and coordination of processes
easier logistics control: e.g. fixed order quantity
critical stock, just‐in‐case safety stock

07/11/2020 5



ERASMUS+ KA2 Strategic Partnership
2017‐1‐FI01‐KA203‐034721

HELP – Healthcare Logistics Education and Learning Pathway

How much inventory is needed ?

A lot … because not having it when needed can cause considerable delays in treatment, can require
temporary changes in patient treatment, will jeopardize planned work, will entail higher logistics
costs (e.g. rush orders), decreases impact of supplier lead times, …

Not so much … because inventory ties up capital, leads to high handling/storage cost, can perish, 
might never be used, takes up space, entails storage and control costs, ….
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Some (!)  considerations

Inventory holding costs (Ch): capital immobilisation, risk, storage – typically 15‐20 % of item value per 
year
Procurement costs (Cp): order processing, good receiving, storage, picking, …
Shortage cost (Cs): usually difficult to measure, except with emergency deliveries; in optimization
models often replaced by service level (α), defined as % of demand delivered from stock or 
probabiliy of being able to deliver from stock

Standardization of equipment and materials will allow lower stocks
Stocking kits (e.g. surgical interventions) may raise inventory and usage cost, but will lower
distributions costs
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Some (!)  considerations (continued)

The higher the demand, the higher the stock tends to be

More uncertainty about the demand will entail higher stocks

The availability of substitutes will lower the stock level

If supply is difficult, higher stocks will be kept (logistics criticality)

The higher the process criticality (diagnostic, treatment, intervention), the higher the stock 
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2. Inventory optimization modeling

07/11/2020 10



ERASMUS+ KA2 Strategic Partnership
2017‐1‐FI01‐KA203‐034721

HELP – Healthcare Logistics Education and Learning Pathway

Basic inventory pattern
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Inventory optimization
Objective

answering the questions how much to stock ideally , when to (re)order, how much to
(re)order, …

Traditionally
inventory models aim at minimizing cost over time, taking into account inventory holding 
costs, procurement costs and shortage costs

of course other concerns can be taken into account as well, e.g. item criticality, but also
distribution costs (see example in chapter on simulation)

multi‐echelon stocks bring in extra complexity

sometimes a MCDM approach is applied
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Item classification
Many, many different items with very different characteristics in terms of demand rate, criticality, …  
which makes it difficult to have a one‐suits‐all model

Insight on the item characteristics is needed in order to decide on the most appropriate model

Different classification methods are possible

Based on cost & usage (annual demand (#/yr) * unit cost (€)): A, B, C

Based on rotation (turnover=usage/inventory): F (fast), N (normal) , S (slow) movers

Based on criticality (for care): V (vital), E (essential), D (desirable)

Based on MCDM approach, e.g. Med‐MASTA
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Illustration

14 1414



ERASMUS+ KA2 Strategic Partnership
2017‐1‐FI01‐KA203‐034721

HELP – Healthcare Logistics Education and Learning Pathway

Inventory models (basics)
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R=reorder level, S=order‐up‐to level, T=order period, Q=order size

FMI, NMI SMI
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Model examples for FMI & NMI
Two bin system

EOQ model

(R,q) model

demand

order size
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Model example for SMI

Service level, e.g. 

D=demand, Pd=demand probability (demand is assumed to be Poisson distributed)
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Exercise EOQ

Every year 1000 boxes of filters of type YK37 are used.  
Fixed order cost is € 250. Inventory holding cost is 
estimated at 20%.  The unit price of a box of filters is € 
500.

Filter demand can be considered to be constant over 
the year.  Orders are promptly delivered.

Compute the optimum order lotsize. 

Optimum71 boxes

Holding cost Order cost

Order quantity (boxes)
Co

st
(€
/y
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Inventory level

Time

Lead time
Non zero
Variability

Demand
Not constant
Stochastic

Stock outs

Safety stock

1 SKU

Quantity discounts?

Grouping of orders?

Quid space
requirements ?

19

Critical reflection (Reality is more complex than assumed by EOQ)

Quid shelf life ?
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3. Management concepts
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Pooling Multi‐echelon inventory
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Partnerships
Group purchasing
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Logistics provider

Vendors/suppliers

Keep TCO in mind
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Newer trends

Crossdocking Drone deliveries3D printing
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