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WarehousingWarehousing

1. Warehouse assessment
A. KPIs
B. DEA
C. In a single tour

2. Application: Yamaha MD



Warehousie Assessment in a Single Tour 2 November 2009

R. de Koster, 2008 (c) 2

3

R. de Koster, Eurandom 29-30 Oct 09

Assessing a warehouse ?Assessing a warehouse ?

Different methods to assess and benchmark a 
warehouse:

A.Performance ratios: KPIs
B.Data Envelopment Analysis (DEA)
C.Warehouse tour

1.
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Assessing a warehouseAssessing a warehouse
A) A) KPIsKPIs

Performance ratios (KPIs), related to:
Productivity
Quality
Flexibility
Costs

Examples:
Order picker productivity
Inventory accuracy
Shipped order lines complete and on time
Shipping errors
Customer complaints
Worker turnover, absence, illness
Average order lead time
Etc.
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inputs of sum weighted
outputs of sum weighted  Efficiency =

B) Data Envelopment AnalysisB) Data Envelopment Analysis
((HackmanHackman et al., JPA, 2001et al., JPA, 2001
De Koster and Balk, POM, 2008)De Koster and Balk, POM, 2008)

Outputs: production, quality, flexibility, value added 
work, ..     All measured objectively
Inputs: # worker hours, degree of automation, 
warehouse size, # products,..   All measured objectively

Optimize the weights for every warehouse separately
Score: 1= efficient, <1 means inefficient
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INPUT:
– Number of direct FTEs (ratio)
– size of warehouse in m2 (5 classes)
– degree of automation: WMS, RF, sorter, AGV, 

TMS, EDI, .. (5 classes)
– Number of SKUs (8 classes)
OUTPUT
– Number of daily order lines produced (ratio)
– Degree of quality: % of error free orders (5 

classes)
– Degree of VAL performed (3 classes)
– Number of special processes: cross-docking, 

cycle counting, stock condensation, .. (ratio)
– Degree of flexibility: response to late orders, 

quantity differences,... (ratio)

Factors Factors determiningdetermining efficiency efficiency forfor
warehouseswarehouses (De Koster & Balk, 2008):(De Koster & Balk, 2008):
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EDC efficien type origin
EDC1 100,0 dedicated Asia
EDC2 72,2 dedicated America
EDC3 43,8 public America
EDC4 39,5 dedicated America
EDC5 60,0 dedicated Asia
EDC6 90,6 dedicated Europe
EDC7 100,0 public Europe
EDC8 96,0 public Europe
EDC9 100,0 dedicated Asia
EDC10 39,8 dedicated Asia
EDC11 54,5 dedicated America
EDC12 100,0 dedicated Asia
EDC13 67,4 dedicated Asia
EDC14 61,4 dedicated Asia
EDC15 100,0 public Europe
EDC16 91,8 dedicated America
EDC17 100,0 public Europe
EDC18 100,0 public Europe
EDC19 100,0 dedicated Europe
EDC20 100,0 public America
EDC21 83,5 public Europe
EDC22 59,8 public Europe
EDC23 48,7 dedicated Asia
EDC24 100,0 public Europe
EDC25 63,3 public Europe
EDC26 100,0 public Europe
EDC27 100,0 dedicated Europe
EDC28 37,6 dedicated Asia

EDC28 SHOULD HAVE
BEEN ABLE TO SUPPORT ITS
ACTIVITY LEVELS WITH
ONLY 38% of ITS RESOURCES
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Assessing a warehouseAssessing a warehouse
C)C) In a single tourIn a single tour

11 areas, scores from 1 (poor) to 9 (excellent), 11= the best !
1. Customer satisfaction
2. Cleanliness, environment, ergonomics, safety, hygiene
3. Use- of-space, condition of the building and technical 

installations
4. Condition and maintenance of material handling equipment
5. Teamwork, management and motivation
6. Storage systems and strategies, inventory management
7. Order picking systems and strategies
8. Supply chain coordination
9. Level and use of IT
10. Commitment to quality
11. Managing efficiency and flexibility
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4 11a 11b 12Commitment to1

20Level and use of 
IT

9

19Supply chain 
coordination

8

10, 11a, 11b, 20Order picking 
systems and 
strategies

7

7a, 7b, 8, 9a, 
9b, 19

Storage systems 
and strategies, 
inv. management

6

1, 12, 21Teamwork, 
management and 
motivation

5

16Condition and 
maintenance of 
material handling 
equipment

4

5a, 5b, 6a, 6b, 
15, 21

Use of space, 
condition of 
building and 
technical 
installations

3

2a, 2b, 3, 17, 21Cleanliness, 
environment, 
ergonomics, 
safety, hygiene

2

1, 14, 21Customer satisfaction1

TotalBest in 
class (11)

Excellen
t (9)

Above 
average 
(7)

Average 
(5)

Below 
average 
(3

Poor (1)Related questionsArea
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Shop floor daily QC meeting area

Area 1. Area 1. 
Customer Customer 
satisfactionsatisfaction
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© 1995 
Corel 
Corp.

Area 2. CleanlinessArea 2. Cleanliness
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The ‘seven wastes’
(according to the JIT 
philosophy)
Overproduction
Waiting
Transportation
Inefficient processing
Inventory
Unnecessary motion
Product defects

© 1995 
Corel 
Corp.

Area 2. CleanlinessArea 2. Cleanliness
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Area 2. Area 2. 
ErgonomicsErgonomics
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Area 3. Use of Area 3. Use of 
space, condition space, condition 
of buildingof building
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Area 3. Use of Area 3. Use of 
space, condition space, condition 
of buildingof building
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Area 3. Use of Area 3. Use of 
spacespace
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Area 3. Use of Area 3. Use of 
spacespace

What is wrong here?
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Area 3. XArea 3. X--
dockingdocking
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Area 4. Condition Area 4. Condition 
of material of material 
handling handling 
equipmentequipment
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Area 5. Teamwork, Area 5. Teamwork, 
management, management, 
motivationmotivation
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Area 6. Storage Area 6. Storage 
systems and systems and 
strategiesstrategies
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Most common: Most common: 
PickerPicker--toto--partsparts

Variants:
Pick-by-order
Pick-by-article

Order picking aids: pick-by-light,
pick with RF terminal,
pick-by-voice,
Pick-by-RFID,
put-by-light, ….

Area 7/9. Order Area 7/9. Order 
picking picking 
systems and ITsystems and IT
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Area 8. Supply chain Area 8. Supply chain 
coordination: Receiving coordination: Receiving 
productsproducts
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Area 10. Area 10. 
Commitment to Commitment to 
quality at UPSquality at UPS
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Applying the methodApplying the method
Requires some experience
If inexperienced: it helps to work in groups
High correlation with real warehouse 
performance (DEA)

2.
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A warehouse example: YMD, A warehouse example: YMD, 
SchipholSchiphol
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In conclusion: what is the score of In conclusion: what is the score of 
this warehouse?this warehouse?

???11 - 99Total
Managing efficiency and flexibility11
Commitment to quality10
Level and use of IT9
Supply chain coordination8
Order picking systems and strategies7

Storage systems and strategies, inventory 
management

6
Teamwork, management and motivation5

Condition and maintenance of material handling 
equipment

4

Use- of-space, condition of the building and 
technical installations

3

Cleanliness, environment, ergonomics, safety, 
hygiene

2
Customer satisfaction1

28

R. de Koster, Eurandom 29-30 Oct 09

In conclusion: what is the score of In conclusion: what is the score of 
this warehouse?this warehouse?

Total:
poor (11 – 30),
below average (31-50),
average (51-70),
above average (71-85),
excellent (86-99);
the best one in the world


