Warehousing Management

Summary

This text focused on warchousing, the storage of inventories
for varying periods of time, We began with a discussion of
why warehousing exists in a logistics system., A key reason
for warchousing iIs that production and consumption may
not coincide, and warehousing can help smooth out imbal-
ances between them, We discussed the differences among
warehouses, distribution Centers, and cross-docking facilities.

We also examined public, private, contract, and mul-

housing involves speciall

y tailored warehousing services that
are provided to one clie

nt on a long-term basis. Multiclient

warehousing, a relatively new alternative, is 2 mixture of pub-
lic and contract warehousing,

Various design considerations are relevant to wa.re.hous.
ing, with trade-offs among thf:fn. FO!: .exafnple, a decision tq
build up or out can affect a facﬂ.lty’s utthzau.on ?f labor, mech.
anization, and automation. Similarly, organizations that prefer
a fixed slot location for merchandise may have to build larger
facilities to have a sufficient number of storage slots.

The text concluded with an examination of some key
issues in warchousing operations. The material in this sec.
tion emphasized that commonsense, low-cost approaches caq
facilitate effective and efficient management of warehoys.
Ing operations. For example, warehousing safety could be

enhanced if employees refrain from jumping from one dock
plate to another.

Key Terms

Accumulating (bulk-making) Fulfillment centers Sorting out

Allocating (bulk-breaking) Hazardous material(s) | Throughput

Assorting Multiclient warehousing Variable slot location
Contract warehousing Occupational Safety and Health Velocity slotting
Cross-docking Administration (OSHA) Warehouse automation
Distribution centers Private warehousing Warehouses

Dunnage Public watehousing Waxehousing

Fixed slot location

Regrouping function

Questions for Discussion and Review

1 Why does warehousing exist in a supply chain?
2 Explain the four ways that warehousing facilitates the

stock-rcplcnishing functions,
regrouping function. - .

Cay of aisle width in warchouse design
3 Distinguish among warchouses, distribution centers, fulfill- 13 Discuss some key considerations associated with warehouse
ment centers, and cross-docking facilities, Automation
4 Discuss the disadvantages to Pf-‘bh'c warchousmg.. 14 What are some Potental nonstorage space necds that might
5 What are the advantages and disadvantages of private ware.- impact warehousing design?
housing? o | 15 How can Warchousing productivity be improved without
6 Discuss why contract warehousing is a preferred alternative significant Investment in technology or equipment?
for many organizations. . . . K 16 Whatis OSH A role in warehousing safety?
7 How does multiclient warchousing mix attributes of public 17 Discuss how fites are a constant threat in warehousing
and contract warchousing? | 18 What is g hazardous material? What design elements should
8 Explain how common sense can be helpful in terms of be considered when storing hazardous materials?
warchousing design. | | | 19 Discuss how \va:chousing security can be enhanced by
9 In terms of warchousing design, give c‘xamplcs of trade-offs focusmg On people, facilities, and processes.
involving space, labor, and mcchar.uzauon. | 20 How are cleanliness and sanjtation relevant to warchousifg
10 Distinguish between fixed and variable slot locations. How Operations?

might they affect warehousing design?
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Hazardous Materials

Hazardous materials (hazmat) often receive special attention from logistics managers because of th
injuries, death, and property damage they can cause. Broadly speaking, hazardous materialg ca:
negatively impact the health and/or safety of the general public. Examples of hazardous Materig];
include explosives, lammable liquids, and lammable solids.

Government regulations often require that shipping documents indicate the hazatdoys Natute
of the materials being transported. Warehouse employees should note these warnings when receiving
materials and similarly should include such warnings on outbound shipping documents when Materialg
leave warehouses. Many countries also require organizations to create a safety data sheet (SDS) for
each hazardous product to be stored in a facility. The SDS contains information about the physical ang
health hazards associated with a particular product as well as information about its propet storage %2

Hazmat experts generally agree that the applicable regulations should only provide a Starting
point for proper storage of hazardous materials, in part because for some situations no regulations
exist. These experts further suggest that hazmat storage can be managed effectively by answering
four questions: What material is being stored? Why is it being stored? Where is it being stored? Hywis
it being stored?>>

A number of design elements must also be considered with the storage of hazardous materi-
als. Buildings that store hazmat often have specially constructed areas so that materials can be con.
tained in the case of an accident. Likewise, these facilities may have walls and doors that can with-
stand several hours of intense fire. It is also important for a hazmat storage facility to have proper
sprinkiing systems as well as excellent ventilation.

Warehousing Security

Interest in providing building security for warehouses and other distribution facilities is a primary con-
cern for many organizations because, according to FreightWatch International, a company that special-
izes in logistics security, “Freight at rest is freight at risk.”* Potential threats to warehousing secunty
include theft, pilferage, heat and humidity, vandalism, fire, and loss of electricity, among others.” These
threats can present a2 number of negative consequences such as lost sales and revenues, additional costs
to enhance security, the time and costs to file the appropriate claims, and potential danger to the public

Some of these consequences were well illustrated in the high-profile theft of nearly $80 million
in pharmaceuticals from a Connecticut warehouse in 2010, The pharmaceutical manufacturer insg-
tuted an immediate review of its warchouse security processes and procedures and began implement-
ing more stringent (and most costly) security practices. In addition, pharmaceuticals that are sold out-
side of traditional channels can create potential safety risks (e.g, lack of refrigeration could contaminate
some pharmaceuticals) and the revenues from such sales are not realized by the manufacturet. And
although the pharmaceuticals stolen from the Connecticut warehouse were eventually recovered, they
became evidence in criminal and civil lawsuits and will be destroyed at the conclusion of all relevant
legal proceedings—which means no revenues from their sale for the manufacturer.

Warehousing security focuses on two primary issues, namely, protecting products and prevent:
ing their theft, and warchousing security can be enhanced by focusing on people, facilities, and sl
cesses. In terms of people, one area of focus should be the hiring process for warehousing workefs;
a starting point might be determining whether an individual facility even has a formal hiring process

: 4
“Maureen Brady, “Safe, Segregated and Secure: Are Your Hazardous Chemicals Properly Constrained?” Industrisl 5919
IHyggeme News, June 2012, 46.

Pfodd N ighswonger, “Are You Storing Hazardous Materials Safely?” Oawpasional Hagards, June 2000, 45-47.
*PreightWatch, (S Cango Thefe A FiveYear Review, April 2011,

inda Pohle, “What to Do with 8 Warehouse,” SIDM: Ssaurity Distribution and Management, September 2008, 64-70.
*Diane Ritchey, “The $80 Million Thefi,” Security: Solutions for Emterprise Sounity 1 saders, July 2012, 20-24.
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WAREHOUSING OPERATIONS

Because operating a warc.housing facility has many facets, efficient and effective warchousing man-
agement can be an exacting task. Workforce motivation can be difficult because of the ;oﬁcwhat
repetitive naturc.(.)f: the work. It can also be strenuous and physically demanding, and on occasion
warehousing facilities can be dangerous places. Some of the more significant opc,rational issucg are

discussed in the following sections.

warehousing Productivity Analysis

tivity is a measure of output divided by input, and although a numbet of different productiv-
roductivity, not all are relevant to all kinds of facilities.

cases shipped per person, product
house capacity used, and forklift

be utilized to provide com-

Produc
ity metrics can be used to assess warehousing p

Representative measures of warehousing productivity include

lines shipped per person, pallets shipped per person, average ware
capacity used, among others. These and other productivity metrics can

parisons within an organization over time.
In addition, external data may be available that can be used for benchmarking purposes
depending on the relevant metrics being analyzed. Suppose, for example, that the cases picked and
84 over a two-year period. Although

shipped per hour at 2 particular warehouse increased from 72 to
ment over the two years, the

this represents a 16.7 percent ((84 — 72]/72) productivity improve
84 cases per hour might be viewed much differently when compared to warehousing industry data

that shows a median of 100 cases picked and shipped per hout and 2 best practice metric of more
22

than 250 cases picked and shipped per hour.
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Safety Considerations

Warehousing facilities can be dangerous places tO work. In ¢
deaths.2* Figure 3 provides 2 l

account for one of every six workplace .
and many of these safety issues, such as falls and bodily reaction, 2
facilities, You should recognize that many suggcstions for dealing with war
monsense—and low cost—in nature. Considet, for example, several of the )
Health Administration’s (OSHA) suggestions to improve warehoFls.e safety: [.)f.
(lumping from dock plate to dock plate) by employees;” “Pfogg"t stunt driving
horseplay;” “keep floors clean and free of slip and trip hazards.
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conventional aisles.'® However, it is easier to operate mechanical equipment in wider g |
aisles reduce the chances of accidents and product damage. Sles and y; der

Narrower aisles require specialized storage and handling equipment, such as |
narrow aisle) lift trucks, which are capable of simultaneously moving both verdically ::lr

This specialized equipment is noticeably more expensive than traditional lift truck
unusual for specialized lift trucks to cost twice as much as traditional lift trucks, Ho ' 18 noy
life trucks can be twice as productive as traditional lift trycks 19 R SClalizeg

Degree of Warehouse Automation

ed vehicles, automated storage and retrieval SyS

ing, among others. Although warehouse autq
improve warehouse productivity, it is i

In noticeable improvement in warehousing effectiveness and efhiciency. To this e

and disrunt 3 d)'r for automation, because automation can be complex, expensive
e VZ Ve to day-to-day operations. If an organization is ready for automation, then it’s impor.’
to evaluate how the automation will support the organization’s logistics system, 2

tems, radio frequency identification, and robotic pick.
mation offers the potential to reduce labor COSts and tg

Other Space Needs

1. An area where transport drivers and operators can wait while their equipment is loaded or
unloaded

2. Staging, or temporary storage, areas for both incoming and outgoing merchandise

3. Employee washrooms, lunchrooms, and the like

4. Pallet storage and repair facilides (Facilities that receive unpalletized materials but ship on pal-

lets may require a pallet-assembly operation.) | '

Office space, including an area for the necessary computer systems |

An area designed to store damaged merchandise that is awaiting inspection by claim

representatives

An area to salvage or repair damaged merchandise

An area for repacking, labeling, price marking, and so on

An area for accumulating and baling waste and scrap

An area for equipment storage and maintenance (For example, battery-powered lift trucks

need to be recharged on a regular basis.)

11. Specialized storage for hazardous items, high-value items, warechousing supplics, ©

needing other specialized handling (such as a freezer or refrigerated space)

12. A returned or recycled goods processing area

N

S O ®

1
¢ items

20.
'sMary Aichlmayr, “Narrow-Aisle: Form Follows Lift-Truck Function,” Material Handling Management, Junc 2009, 18-
"%J0sh Bond, “Avoiding a Tight Spot in Narrow Aisles,” Modern Materials Flandling, September 2015, 12. »
' ” ale ,dﬁﬁ& Sep tem
20Bridget McCrea, “7 Steps to Take before You Install an Automated Warehouse System,” Modern Materials f1a

2015, 8-11.
4l http://www.ioptimizerealty.com/ 2012/12/21 /measuring-utilization-warchouse/
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that slots the most frequently pi .
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+ LIS can provide stability in order picking in the sense that the com-
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utilization, particularly with seasonaliroduq& is located. However, this may result in low space

ts, increase pick and replenishment effi-

Alternatively, a variabl ion i
e slot location involy :
‘ €S €m Stora < ' '
ing products based on space availability. O e e slots being assigned (o ncorm
ty. One example of variable slot location is the closest avail-

) . S N
j\bllt;z:]o sg:ag(a);llﬂ()fll, Wllth f:losest defined as the shortest travel time to an entrance or exit point.
g e slot location generally results in more efficient space utilization, from an order

picking perspective it requires a near-perfect information system because there must be flawless
knowledge of each product’s location.

Build Out (Horizontal) versus Build Up (Vertical)

A general rule of thumb is that it’s cheaper to build up than build out; building out requires mote
land, which can be quite expensive, particularly in certain geographic locations. As an illustration,
during 2015 a 1.5-acre land parcel in London, England was priced at £25,000,000!17 Alternatively,
although building costs decline on a cubic-foot basis as one builds higher, warehousing equipment
costs tend to increase.

Ordér-Picking versus Stock-Replenishing Functions

Organizations must decide whether workers who pick outgoing orders and those who are restocking
storage facilities should work at the same time or in the same area. Although the latter scenario may
result in fewer managerial personnel being needed, it may also lead to congestion within the facility
due to the number of workers. One suggestion to reduce congestion is for order pickers and stock

replenishers to use different aisles for their respective activities—again, this requires a very good
information system to identify whete 2 given employee is at any ime.

Two-Dock versus Single-Dock Layout

A two-dock layout generally has receiving docks on one side of a facility and shipping docks on the
other side, with goods moving between them. Ina one-dock system,’each and every dock can l.>e u.sed
for both shipping and receiving, typically receiving product at one tume of the day anc.l shipping it at
another time. Viewed from overhead, the goods move in 2 U-shaped rather th:.m a Strm.ght conﬁgura-
tion, This alternative reduces the space eeded for storage docks, but 1t requires carriets to .plck up
and deliver at specific times. In addition, this alternative may also result in an occasional mix-up 1n

that received product is sometimes reloaded into the vehicle that delivered it.

Conventional, Narrow, or Very Narrow Aisles

Aisle width might seem like an arcanc ssue until you realize that as aisle space increases, the storage
capacity of a facility decreases. For example, narrow aisles (defined as between 9.5 feet and 12 feet

wide) can store 20% to 25% more product than conventional aislc: (more tﬁlan 12 feet \xori;ie), w:le
very narrow aisles (defined as less than 8 feet) can Stor€ 40% to 50% more proquct than

e e S S
! .
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December 2012, 26-28
- . . siomal Prosisioner, May 2008, 90-94.
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