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1. Warehouse assessment
A. KPIs
B. DEA
C. In asingle tour
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# Assessing a warehouse ?

Different methods to assess and benchmark a

warehouse:

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

Assessing a warehouse
A) KPIs

= Quality

= Flexibility

= Costs

Examples:

= Order picker productivity

= Inventory accuracy

= Shipped order lines complete and on time
= Shipping errors

s Customer complaints

= Worker turnover, absence, illness
= Average order lead time

s Etc.
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Efficiency =

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

weighted sum of outputs
weighted sum of inputs

= 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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\ Factors determining efficiency for
warehouses (De Koster & Balk, 2008):
= 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
cIa%ses) d ¥ (

Degree of VAL performed (3 classes)

Number of sﬁecial p{(ocesses: cross-dacking,
cycle counting, stock condensation, .. (ratio

Degree of flexibility: response to late orders,
guantity thf%renc s,...?rpatlr(‘J
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EDC efficier 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 EDC28 SHOULD HAVE
EDC11 54,5 dedicated America
EDC12 100,0 dedicated Asia BEEN ABLE TO SUPPORT ITS
EDC13 67,4 dedicated Asia ACTIVITY LEVELS WITH
EDC14 61,4 dedicated Asia
EDC15 00,0 public  Europe § ONLY 38% of ITS RESOURCES
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
EDC22 59,8 public
EDC23 48,7 dedicated
EDC24 100,0 public urope
EDC25 63,3 public Europe
EDC26 100,0 pu Europe
EDC27 100,0 Europe /6‘—"{‘”“? R
EDC28 37,6 dedicated Asia random 29-30 Oct 09

R

11 areas, scores from 1 (poor) to 9 (excellent), 11=the best !

installations

1. Customer satisfaction

Assessing a warehouse
C) In a single tour

2. Cleanliness, environment, ergonomics, safety, hygiene
3. Use- of-space, condition of the building and technical

Condition and maintenance of material handling equipment
Teamwork, management and motivation

Storage systems and strategies, inventory management
Order picking systems and strategies

Supply chain coordination

© ©® N o g

Level and use of IT
10. Commitment to quality
11. Managing efficiency and flexibility
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Area Related questions | Poor (1) | Below Average | Above Excellen | Bestin Total 9
average | (5) average | t(9) class (11)
3 )
Customer satisfaction 1,14,21
Cleanliness, 2a,2b,3,17,21
environment,
ergonomics,
safety, hygiene
3 | Use of space, ig gli 6a, 6b,
condition of ’
~ building and
=t technical
3 installations
=
Efu—-‘;' 4 | Condition and 16
e 8 maintenance of
235 material handling
= equipment
"E 5 | Teamwork, 1,12,21
=]
—_— management and
[=3=:] Y
& motivation
o
; Y 6 | Storage systems ;3, 72, 8,9a,
| and strategies, 1
= ;,: inv. management
£ 7 | Order picking 10, 11a, 11b, 20
= systems and
2 .
< strategies
=
8 | Supply chain 19
coordination
e
9 | Level and use of 20 r— P
I 4 z and
R_de-KosterRurandom-29-20-Oet 00 |~ s sorfeoa
- R-de-KosterHFurandom29-3 t

Shop floor daily QC meeting area
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11

Area 2. Cleanliness

lteit Bedrijf

Facu

12

Area 2. Cleanliness

The ‘seven wastes’
(according to the JIT
philosophy)

= Overproduction

Waiting

Transportation

Inefficient processing

Inventory

Unnecessary motion

Product defects

Faulmit Bedwijlul

dam School of M:

tter

Ro
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13

Area 2.
Ergonomics

14
Area 3. Use of
space, condition
of building
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Area 3. Use of
space, condition
of building

15

space

Area 3. Use of

16
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Area 3. Use of | What is wrong here?
space

=}

lteit Bedrijfskunde

" ;
rdam School of Management /

otte
Facu

R

18

Area 3. X-
docking

(=)

lteit Bedrijfskunde

T 1 ¢
dam School of Management /

n/
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Area 4. Condition
of material
handling
equipment

19

Area 5. Teamwork,

)

management,
motivation
. .
De Excellente Organisatie
[ (Warehouse modlmr::lr‘::::nuff“:;:,n :I::::::kcr Retoursncentrum)
|
[ Teamleiders }
|
[ Warehouse Operations Managers ]
Nedlin Manager | | Eisenhower
Mianager anager
Logistieke Logistiek
Planning Beheer
g
Facilitaire
Zaken
Manager
Logistiek
a", | e

20
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Area 6. Storage
systems and
strategies

““““

fl#<oster, Eurandom 29-30 Oct 09
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Area 7/9. Order
picking
systems and IT

Most common:
Picker-to-parts

Rotterdam School of ‘\i;m:u_fvmrnl /

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

edrijfskunde

= Order picking aids:

: pick-by-light,
~ pick with RF terminal, -
_- pick-by-voice,
~ Pick-by-RFID,
put-by-light, ....

R. de Koster, 2008 (c)
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Area 8. Supply chain
coordination: Receiving
products

23

UNTVERSITEIT ROTTERDAM

Hair can't grow below

Commitment to Tum in sales leads
quality at UPS

No smoking in front
of customers

No beards

Use DIAD to log
evarything from

driver's miles per
gallon to tracking
data on parcels

Key ring held
on the pinky
finger

R. de K

Area 10. it sallr T
—

TAll Good Kids Love MIK™: |
the five seeing habits of drivers:
Aim high in steering, Get the big
picture, Keep your eyas moving,
Leave yourself an out, Make

sure they see you

Sideburns can’t grow below the
bottom of the ear

Undershirts must be either white
or brown

Shirts can't be unbuttoned below

, the first button

— Toot horn when
arriving at business
or residence

Present parcels for
five stops ahead

Load boxes neatly and evenly
like a stack of bricks

Walk briskly. No running allowed

Sport clean uniform every day

Black or brown polishable shoes,

nonslip soles
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= Requires some experience

& Applying the method

» If inexperienced: it helps to work in groups
= High correlation with real warehouse

performance (DEA)
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Schiphol
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A warehouse example: YMD,

26
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27
In conclusion: what is the score of
® this warehouse?
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
Total |11-99 Aafw 27?7
R. de Koster, Eurandom 29-30 Oct 09— /i
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In conclusion: what is the score of

this warehouse?

Total:

= poor (11 - 30),

= below average (31-50),

= average (51-70),

= above average (71-85),

= excellent (86-99);

= the best onein the world
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