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Supply chain management
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 What is a Supply Chain?
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What is a Supply Chain?

A supply chain consnsts of the flow of products and services
from:

— Raw materials manufacturers

— Component and intermediate manufacturers

— Final product manufacturers

— Wholesalers and distributors and

— Retailers 2

Connected by transportation and storage activities, and
Integrated through lnformatlon planning, and integration

activities
Q'chﬁfw\l?"l"wm \2&
— Many large firms are moving away from in-house Vertically

Integrated structures to Supply Chain Management —
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What is supply chain{wﬁk% witi|

Lew Cosl|-
e~ management?
plawivg

« The supply chain is the network of organizations that
are involved, through upstream and downstream
linkages, in the different processes and activities that
produce value in the form of products and services in
the hands of the ultimate consumer

« Supply chain management (SCM) is the management
across and within a network of upstream and
downstream organizations of both relationships and
flows of material, information and resources

— The purposes of SCM are to create value, enhance
efficiency, and satisfy customers

o,

What is logistics? £ st

* Logistics involves getting
- —the rM,
— in the right way,
— in the right quantity and right quality,
— in the right place at the right time,
— for the right customer at the ri_g@t

- Its not just ‘trucks and sheds’
P‘ﬂ(”(w'd“/) vy ConumIA—
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Key flows in SCM

~£|ow /osogc/
* Physical flows of materials 2
ws °_)5

* Flows of information that inform the supply chain

* Resources (especially finance, but also others
‘such as people and equipment) which help the
supply chain to operate effectively
— Furthermore, not all resources in the supply chain are
tangible, for example good quality inter-company
relationships are often cited as a highly important
ingredient of effective supply chains
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Dlstlngwshmg loglstlcs and SCM
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Figure 1.2 Four perspeciives on logistics versus supply chain managericnt (Source: Larson &

Halldorsson, 20041
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What is Supply Chain Management?

(continued)

- Old paradigm - Firm gained synergy as a vertically integrated firm
encompassing the ownership and coordination of several supply chain
activities. Organizational cultures emphasized short-term, company

focused performance.

. New paradigm - Firm in a supply chain focuses activities in its area of
specialization and enters into voluntary and trust-based relationships with
supplier and customer firms.

— All participants in the supply chain benefit.— (i -~
— Boundaries are dynamic and extend from “the firm’s suppliers’

suppliers to its customers’-customers (i.e., second tier suppliers and

customers).” ( pinamitic bownelaVes)ile Supply Chein
"= Supply chains also include reverse logistics activities to handle

returned products, warranty repairs, and recycling.

wi -—(.C\O\\‘icﬂ-\

Origins of Supply Chain
Management ...,
ouls of- \e——
gnARy
Supply chain relationship

formation, sustainability, social
responsibility
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Logistics: A Better Definition

’ 7

“Logistics is the process of strategically managing the parts & Finishepla

\)J/procurement mmLem_t and storage of materials, parts

and finished inventory (and the related information flows)

through the organisation and its marketing channels in

such a way that current and future profitability are

maximised through the cost-effective fulfiilment of orders.”

Source: Christopher, M. (2011), Logistics & Supply Chain Management, Fourth Edition, Pearson.
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Decision-Making Areas in Logistics

(o4

= NN \j, S “\ A
Decision area{s/trategic P C\T/actica P2 N/O\;;arational A
Z " ™

NN TransportationMoae selection ’ Seasonal equip- Dispatching
ment leasing
, Inventories  Location, Control policies Safety stock levels Order filling
Order Order entry, transmittal, Processing
“—?  processing  and processing system orders, Filling
design back orders
~~» Purchasing Development of supplier- Contracting, Expediting
buyer relations Forward buying
~—» Warehousing Handling equipment Space utilization  Order picking
selection, Layout design and restocking
~—¥ Facility Number, size, and
location location of warehouses
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. The Logistjcs Strategy Triangle (4 problem areas) , M S (P e el
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FTENS TN
Transport Strategy)
« Transport fundamentals

« Transport decisions

r
-

e Storage fundamentals
e Inventory decisions
¢ Purchasing and supply
scheduling decisions
" e Storage decisions

e produc
e Logistics service
- » Information sys.

NN-/_\J’
ooy foeation Shategy
‘\f{;" + Location decisions
j’lﬁf el o The network planning process

Robust SCM stra.tegy enables a firm to manage
regular fluctuations in demand efficiently under
normal circumstances regardless of the
occurrence of a major disruption
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Resilience Gl
SlaiB)ae (/«—Q),W/ P))—L ole prazl) B
. Resnllence the ablllty of a system m to return to
its original (or desired) state after being
disrupted

« Consideration of risk and resilience in SCM:
— Encourages a whole system perspective
— Explicitly accepts that disturbances happen
— Implies adaptability to changing circumstances

Definition of reverse logistics
Gw&;’um&/_)\o—s‘ 5y R gl 2
e Ol o
» Reverse logistics can be defined as:
”Th@rocess of pIanni@ implementing, and
controlling the efficient, cost effective flow of
raw materials, in-process inventory, finished
goods, and related information from the point
of consumption to the point of origin for the
purpose of recapturing or creating value or

proper disposal”
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A Service SUPPW chain

* A service supply cham is the network of
suppliers, service provnders consumers and
other supporting units that performs the
functions of(transaction)of resources)required

- (to produce services) transformation of these

resources into.sup‘porting and core services;

and the delivery of these services to
customers. -

Storage and Ware-h_ousing
Techniques

Warehouse Management, 3" edition by Gwynne Richards
Published November 2017 (Kogan Page)

Cepyright D.G. Richards 2015
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Warehouse processes and flow

Reserve storage
and full pallet pick

Direct put-away
to reserve stock

Receiving

To pick faces
N

31/

Replenishment Replenishment

Case picking

1

Sortation, Consolidation, Value addin,
services and packing

¥

Despatch

Cross-docking

Adapted from Schmidt & Follert 2011
Copyright D.G. Richards 2015

e e

Warehouse functions

‘Goods inward/receipt

Storage

Inward sortation and Cross-docking

40 K]
+ Replenishment 35 ﬁt
+ Order picking 30 2
s Secondary sortation zz 3
+ Collation 18 L -
L4 10 . Yz Lr4
« Postponement 10 —i—28 T i‘ ® Warehouse acsd
: : = | : 5
« Value adding services 5 Ha— b o & s
A F g
« Despatch 0 e DR
Y 3
-+ Housekeeping (,r,é‘(\ \:a*‘:\é’g K @9&“9 § \,é"g 903\"& §°‘,
. ° Q
« Stock counting e o‘“é ;ﬁ@b&& 059*"’
. o Cranfield Univerzi i
Returns processing &
R 6“() Copyright D.G. Richards 2015
e —
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Pre-receipt
ro e . ; g
* Agree specifications with supplier /7 %—’
« Inform supplier of requirements re; ,~-.. o =7
' 1 Ny N
.Sl type of delivery vehicle ™ - X

* Size and type of pallets
e Size of cartons

e Labelling requirements

e Deliv ntation
o i cedures

* Unloading requirements
* Role of the driver

Copyright D.G. Richards 2015

Pallets
* Pallet rental companies
* Charged on a pence per day basis
* Pallets are normally in very good condition
* Does require both suppliers and buyers to be part of the
rental scheme
* Removes requirement to collect pallets from customers

M\

s5H5

V

Copyright D.G. Richards 2015

i Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

Pallet Dimension (continued...)

The following website provides a tool for calculating the

pallet dimension and weight as well

http://onpallet.com
NP «

b

s /a)/'; > Open thls website and play with the web page using

different dimensions and weights.

Checking in Loads

> TiHi describes the arrangement of cases on a pallet.

» |t stands for Timarandum Height or ‘layers of’ x height.

> ‘Ti means the number of boxes or cases in a pallet layer.

» ‘Hi’ means the number of layers high on a pallet.

« TiHi refers to the number of boxes/éartons stored on a layer, d
tier, (the Ti) and the number of layers high that these will be

stacked on the pallet (the Hi)
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Checking in Loads . ‘UW
Example: L Y

P T
71 X >HAN S
»A TiHi of 8 x 6 means 8 cases B Fres o
O Hi —‘Pé-‘-" o £~ |
per layer; 6 layers high. 2
: 3
. A
Ti x Hi = Pallet quantity : ' 5 =
; C, . S
— | P
,f Sl %%
Pallet quantity = 48
Jr}'/
\
)
AL :
L e
TiHiz [1 e [T MHi=Z 3¢ (O
. TN 2 g e et
e e LA Vil it
Checking in Loads palich o ue-itibo =2

When pallets arrive, the TiHi must be the same as on the deliveryj

note.

Imagine thisf:;ﬂl/c /’q/u.\[r:[-p 2o iFese v~ i cac browg

—
pu—

Pallet A £ 120 casesjwitha TiHi of 20 x 6« Mow nrowy S

Pallet B = 120 cases identical to those orf pallet A) but with a TiHi

g‘
016 %20 -5 4,0)

> Which TiHi gives the taller pallet? &

» Which TiHi gives the larger ‘footprint'? A

> How many cases make this larger 'footgrint’_?ﬁ:(
,q\e':, ,__i‘—p
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Checking in Loads

P.0. 384493282 DELIVERV NO. 77033
UTSTANDING: . Nothing: to repoctiiii

cons ~ PROD BI. UTIHE

hat prqblems might occur if a tihi of 6 x 20 is accepted when a

tihi of 20 x 6 is on the delivery sheet?

: oLp i b
Receiving «» The 19 4G
« Allocate the supplier a time for delivery
« Estimate time to unload, check and put-away

« Allocate sufficient labour and MHE for unloading

« Check if load requires special handling
« Check for any special handling instructions (Hazardous, fragility etc)
« Unload and check quantities and quality of delivery

. Record variances

+ Check status of goods

+ Label or ID tag

+ Record quantities

« Clear dock area and ensure goods are on system and available to pick —
dock to stock time is crucial!

+ Locate - Quarantine, cross dock, pick face, reserve storage

Canurinht NC Nickaede 01
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Time slot Supplier Units Unit type Time qpt / Actualtime Comments
estimate
0700 ARCO 24 Pallets  45mins PPT 40 mins  Vehicle was
2 hours late
0750 TCO Deli 10 Parcels 10 mins 10 mins  Ureent
delivery
0805 . SBH Ltd 12 Pallets 24 mins  PPT 25 mins
0835 Delta Itd 24 Pallets 45 mins  PPT 45 mins
0925 Argo.com 1000 cases 3hoursx FLT 2hrs50  Container
3 staff \ minsx 3

Copyright D.G. Richards 2015 V/)\

In-handling equipment
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Dock Levelers

* Hydraulic
* AirBag
+ Mechanical

+ Power Assisted
Bumper Pads
Dock Shelters
Dock Lights
Safety lights/warnings
Operating procedures

Signage in different languages

Copyfight D.G. Richards 2015

, ELab'elling and Put—awayj

Ensure supplier has labelled products correctly
Produce own labels although not as efficient

Scan labels
>can [abels

System determined put-away

Location allocation by system or manual

Take into account size, weight, velocity, compatibility
Quarantine areas

: A\~
Fixed or random locations? o l—w{"a"; ¥ ol o
Check stock rotation policy Q”: {(_))" Sobs 1 a; o)

Consolidate stock if Flgg rules allow
Record stock against the location

Task interleaving or dual cycling — put-away and retrieve in same movement

Copyright D.G. Richards 2015
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Location verification
and put-away

S Seer
5 \‘QJ\ o B>
5 iy i\,-)
934 P 2 ‘
PO
Fixed v Random storage v

Fixed locations jotal 453 P(V‘>

K4 90 80 80 75 80 90
K5 40 40 50 50 40 40
SUM 290 300 293 312 350 365 370 305 295 315 340

é/lRandom locations |

M\ Copyright D.G. Richards 2 Z:;.e,;| ébl/ A; \ ()__C:__"(_jJ

(;- 7 b“’l’ 'AA/\’_‘):—’

o e oo RS L Pl
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The importance of Unit Loads

Used by manufacturers, retailers and service providers,
unit loads are key cost drivers. They impact on
transport, storage, handling and packaging, which ;L,M ""
together represent 12-15% of the retail sales price. J\guu '!,,_ 3

Developing more Efficient Unit Loads is critical to the
success of Efficient Consumer Response and is estimated to save

1.2% of the retail sales price.

E.g. Prescribed length and width is seen as a must by
manufacturers and retailers, with the 600x400 master
module accepted as the basis in Europe for 1200 x 800mm

pallets.

Copyright D.G. Richards 2015 Copyright © March 1997 by ECR Europe

drder Picking Methods

Savrrel P fo Jé 60[
Eaper pick |IStS: E/r_)
= O
Pick by label _l /\\
P|ck by 0|£e https://www.youtube.com/watch?v=yyS3EMEmx_c https://www.voutube.com/watch?v=BcbhbGRXZRE —2 ¥ \"\
i
C——— > -
L)VM}\’):-/ ;‘J 5 R o) C\) 5 Y ‘e-{ ade Q\)\s_ Ve
BarCOde Scannlng https://www.youtube’com watch?v-('_lWSDSSDA w |ll ‘ ‘ “ A P A 3
https://www.youtube.com/watch?v=Xe7UaH20n7A https: //www.youtube.com/watch?v=86ttdESBS g ( (3 n; 5 7’2/3_\’
Radio Frequency identification MMEMM : 5!3/5@
gS 1() //L s
PiCk By llght /P|Ck to Ilght https://www.youtube.com/watch?v=tPIQpKi_-Ko t Pﬁ' ( Vo:/(,&“\ry
AN WOV
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P
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Location:|.D.

*4E14C1lor
° 04.05.14.03.01 ‘@“P}
Where 4 (04) = zone
{ i
05) = Aisle
e e E(05) = Aisle

14 =Bay

pisie _
\8@( B (03) = Level

1(01) = Pallet, Shelf or bin position
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\9)\‘0”—\) & (x@\; \//7%
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P \ / Copyright D.G. Richards 2015
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Picking systems

* Picking is paramount to any warehouse operation
* |t is the most labour intensive
« It is fundamental to customer service
« There are often extensive floor space requirements
 There may be limited scope for automation

On average up to 65% of the warehouse operating expenses
can be attributed to the Picking function.

On average travel time accounts for 50% of the total picking
time (Petersen C.G. 2002).

Copyright D.G. Richards 2015
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ABC/Pareto Ana|y5|s =28 16 ) e N
\___2 [ Ranking (by requency Comulath Cumulative % of | Cumulative s of —"‘Eﬁ-ﬁ
frequency) pdod frequency total frequency nmb'-'b,:m
e
1 300 300 30 5 A
3 225 525 52.5 10 A
3 150 675 &35 = A
(“v_p e 125+ 800 = Y 120 A V]
3 % S 40 840 84 25 B
5 y 3 30 870 87 7 K B
7 25 895 89.5 \ I\ 35 '\\" 8
23 ._ - s 8 25 920 92 \ 40 | T B
s J“Qi o— 9 15 935 S L 45 B
10 15 950 5/ T B
11 10 960 96 55 C
12 8 968 96.8 60 S
13 6 974 97.4 65 [«
14 5 979 97.9 70 C
15 S 984 98.4 75 C
16 4 988 98.8 80 c
Y a 592 ¥z = c
18 3 995 99.5 90 c
19 3 998 99.8 95 C
20 2 1,000 100 100 Cc
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Why is ABC Analysis Important?
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Take an example:
200 full pallet, ground floor pick positions
5 aisles
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Why is ABC Important?

s I T T T T T T 1 1T 1 11
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GOODS OUT MARSHALLING

Reduced Travel Time
Shorter

—_— e

Distances otares &7 \ 116 sec&gs 209 sec
Copyright D.G. Richards 2015
A J/ Jfén
LA mm \

% Benefit

Journey Time 116 209

Pick Time

(10items @ 7.5 sec) 5 L

GOODS BUT MARSHALLING

Start & End 70 70

Total 261 344

AN
e Fan /

Reduction

Courtesy of Carrus R,

Copyright D.G. Richards 2015
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The human factor s, §. ket

: )75
- Safety first _»~ &/

. _E[ggnnmic/design of storage system and equipment
* Light loads (max 25 kgs men, 15 kgs women)

« Adequate lighting

» Comfortable temperature
» Clear instructionsn”

- > )
» Clear labelling, -~ Tf &
« Adequate breaks 7\
7
« Good communication with team Y

« Good supervision

Copyright D.G. Richards 2015
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Replenishment =

When using pick or forward locations

Replenishment is the replacement of goods picked from the forward
locations

*Goods are transferred from bulk or reserve locations

*This can be done overnight, at the beginning or end of a shift or during the
picking process depending on the urgency —however try not to replenish at

the same time as you are picking
*Ensure sufficient items in pick location for duration of shift if possible

«Biggest error is to have an empty pick location

Copyright D.G. Richards 2015
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Value Adding Services

« Labelling

* Kitting

» Sub-assembly

* Testing

e Packing
 Shrinkwrapping

» Tagging
 Kimballing

« Promotional work (e.g. BOGOF)
* Gift wrapping

* Call centre support

Copyright D.G. Richards 2015

- Despatch =T

« Random quality checks on exit de
value

-« Pack products securely and safely .

» Weigh product as analternative to physical count
« Recording of batch numbers, serial numbers etc.
» Load-manifest compilation

» Loading in sequence

» Load optimisation (e.g. Cubiscan)

 Smooth the flow of despatches

* Vehicle sealed and recorded

Copyright D.G. Richards 2015

i Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

Housekeeping/Supervision

If you have a large warehouse you may have separate teams for
the following:

* Provision, allocation and maintenance of equipment

* Replenishment of fast moving items

* Dealing promptly with non-conforming, lost or found stock
« Security of high value or hazardous stock

* Identification of non-moving stock

» Ensuring efficient space utilisation

« Work flow and congestion

* Cleanliness of warehouse

* Review of procedures

Copyright D.G. Richards 2015

polle ks

M‘lmmlsmg Theft 5 @V

« Staff training and awareness

¢ Use of CCTV 0

« Use of lockable cages or Carousels for high value goods
« Parking of carsaway from the warehouse ‘
+ Random searches

* Regular cycle counts

* Staff vigilance

* Especially in dark, less accessible areas of the warehouse. These are prime areas from which

product will disappear. Same goes for inventory near exit doors. Staging areas for both

incoming and outgoing shipments may be too close to the dock doors. If no one is around to

keep an eye out, it would be easy to take something and put it in a truck.
+ Conduct security surveys/audits (Independent)
* Use security tags for vehicles leaving the warehouse

Canurinht N G Rirhardr 15
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Stock counting

« Perpetual inventory or cycle counting

» Use ABC analysis to determine how many and how often
you count which items of stock e.g. 8% of A, 4% of B and

2% of C items
« Monthly, quarterly, annual stock checks
 Depends on what you agree with your auditors

N.B. You need to be organised:
Who's counting, are they trained and motivated, what are you counting,
when do you count, what tools do you need.

Copyright D.G. Richards 2015

Stoek turn —=2 \/3\»@93/(:)/ ‘ & e \%5
. g (//’Q\>/\, : \/} .
i

» How often stock turns over in a warehouse

* How to calculate:
* Divide the total throughput of items by the average number of
items in stock
Or

* Divide the total cost of sales by the total average cost of goods
stored at a particular time

< 10:+: Japanese manufacturing coma-g'az |

30-100: Good European manufacturing or distribution

10-30: Typical European manufacturing «—
10 - 35: Retailer
<10: Poor European manufacturing

<2: Maintenance stores

Copyright D.G. Richards 2015
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Main types of storage systems

Block stacking
Wide aisle racking
Cantilever racking

Narrow aisle racking
O Automated
O Manual

Drive-through/ Drive-in racking
Sliding or Mobile racking
Double deep racking
Push-back racking

Flow or Live racking

Mezzanine

Carousels

Copyright D.G. Richards 2015

e
Storage Equipment - . [Lr’r C

Bulk Storage/Block Stack
* High density storage on the warehouse floor.
* Unit loads stacked on top of each other

Best for large quantities of a single SKU (stock keeping unit) C,,,ﬁ\j £/@ un< cb)
Allowable stack heights (3 or 4)

Low utilization threshold

Copyright D.G. Richards 2015
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Storage Equipment

e
(Edjustable Pallet Rack APR |

» Consists of uprights, beams and back supports

+ Anchored to floor with adjustable beams

* Must know weight capacity, width of rack opening and the distance between los,
bearing beams

* Flexible and easily reconfigurable

o Lt filonts
D LCVJ QLCU%\\-

aman llll T

Copyright D.G. Richards 2015

Rack configuration options

Picking Zone
(ground access)

Layer Pallet Pick Half Pallet Pick Full Pallet Pick
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Warehouse storage methods

Ay .
— = . -t/ \’.w QR‘Q\’OW\
(Vcry Narrow aisle racking-) ‘d Vil "
gh oy e ol il

Consists of uprights, beams and back supports
Anchored to floor with adjustable beams v i £((°\f‘"" 3
Requires less space than APR

Must know weight capacity, width of rack opening and the distance
between load bearing beams

_hajkcesy

Storage Equipment B’:'J V /
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Drive-in/Drive Through Rack
« Similar to pallet racking but the forklift can drive into the rack

* High density storage medium for large quantities of single SKUs
* Need good quality pallets

* LIFO - Drive In W RNTRE ‘,‘\ R
* FIFO - Dnveé)utw_ / § S5y ]
MR 3!
Wt
v @ "\1
oW
. \/
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Storage Equipment

liding Rack or Shelving
» Mounted on guides or rails
* Highly space efficient
« Very effective for small parts and high SKU

« Strong medium for slow moving parts

Copyright D.G. Richards 2015 ; (R
A e

X A
)
; v b R
Double Deep Rack

* Must use reach truck only with extendable forks S

Storage Equipment

7

* Requires multiple pallets of Single SKUs ne
L= Jonre ¥ P e Prebin Birclowe X
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Storage Equipment

Push back rackiné i
+ Supports slow moving product

» Needs same product in the line

e LIFO
 Noindividual pe\al(let access

)

A
K’ Before

|
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Storage Equipment

Flow or Live Rack

« Great for carton flow or piece pick

» Many SKU’s in small footprint

« Supports high speed and slow moving product

« Designed for High speed picking
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Gravity flow versus static shelving

STATIC SHELVING SYSTEM -—-- ORDER FICKER
PICKI\G & RESTOCKING AISLES RESTOCKER

GRAVITY FLOW SYSTEM ~— ~~ ORDERNOGER
RESTOCKING AISLE ,/‘_. RESTOOXER

N

n aas B+l I H hte
< ¥ axx 4 - = i ::u

=] 8| BH
L+ = 13 ,...QL.I aien
as B )=
& E :
D ot s W A

SRR, PIFKJNC AND mysrom ALSLE .

= ————— ——————
CONVEYOR
Courtesy of Cisco Eagle
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Storage Equipment
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Satellite/Shuttle racking H \f(,//Q b&'ﬂl’ vers 'l/Vi‘ﬁL" lenc ;("b

* No aisles
— FRirst ou XX

: £/VSP e

* Many pallets in small footprint

= Supports high speed and slow moving product

Good utilisation of space at the loading bay

Continuous flow
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