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The increased demand on distribution centers to provide quicker turnarounds
from receiving to shipping while maintaining precise inventory accuracies is spurring
the acquisition of a warehouse management system (WMS) to improve operations and
increase efficiency. With the rapid expansion of WMS technology, it seems inevitable
that warehouses will outgrow inefficient operational processes and switch to a system
that can accommodate rapid development. Research has explained the financial burdens
and benefits of acquiring a WMS, but there’s been minimal research describing the
impacts of the actual implementation. This study took place within a 600,000 sq. ft.
fulfillment center and focused on the day-to-day activities of its 300+ employees. A
qualitative methodology was used while observing daily processes within the inbound,
inventory control, outbound, and shipping departments throughout the implementation
process to determine the impacts on operational procedures and the people involved.
The results describe the adaptations necessary within each department to transform the
former manually based processes into automated processes that support the WMS. Also,
the configurational oversights within the WMS that led to time consuming
complications when performing daily operational tasks. The findings of this study
explain the key factors that impact a WMS implementation and opportunities to increase
the chances of a successful implementation.

vi

Introduction

The steady growth in the e-commerce market is driving traditional merchants to
reconsider their fulfillment operations in order to compete in their respective markets.
Many retailers that focus on direct-to-consumer operations are expanding into multichannel organizations, which often requires an upgrade in outdated equipment and
information systems that would be too expensive to modernize and maintain. A common
solution to the complexities that arise within an e-commerce or omni-channel
environment is the implementation of a warehouse management system (WMS).
Warehouse management systems are designed to support all resources, from the basic
movement and storage of materials within a facility to the intricate configuration
involved with inventory tracking and maintaining, including picking, packing, put away,
cycle counts, replenishment, returns, equipment, and any other transactions required to
sustain day-to-day operations. McCrea (2019) describes a WMS as a “traffic cop”
providing inventory visibility while gathering actionable data analytics for companies to
utilize.
Warehouses and fulfillment centers are shedding the common misconception of
being just a place to store products. O’Reilly (2015) referred to the perception of past
warehouses as, “a fixed, immovable force that served as the nexus for any distribution
network” (p. 106). Now their role in supply chain is more prevalent and should be used
as an asset to provide stability and support for growing organizations. According to ARC
Advisory Group, “in 2011 the warehouse management systems market grew by 10% over
2010 to nearly $1.3 billion” (McCrea, 2012, para. 1). In 2012, this sector of the supply
chain market continued to grow with an 8% increase (McCrea, 2014). The acquisition or
1

evolvement of a warehouse management system can provide warehouse and fulfillment
operations with the applications necessary to adapt to changing economic factors.
Beyond the financial burdens required to implement a warehouse management
system, little research has been conducted on the internal hardships and everyday
problems that arise for employees transitioning to new or modified applications. Once the
decision is made to accept the financial responsibilities, the overall success of the
implementation weighs heavily on whether or not operations can utilize the full
capabilities of the WMS and adjust the operational processes to gain efficiencies. If the
people using the new system cannot effectively comprehend the intricacies and changes
necessary to make the new system work as designed, then the success of the
implementation may be hindered. Each company’s processes will have a different set of
variables, but the end goal is to find or create a warehouse management system that can
be molded around current procedures for easy adaptation, a greater chance to increase
productivity in all areas of operations, and eventually provide a return on investment
(ROI) for the organization.
All warehouse management systems come with a set of base logic configuration
that is designed around the fundamental warehousing processes: receiving, put-away,
inventory management, order processing, replenishment, pick/pack, loading, and
shipping. According to Gresham (2017), a base WMS should be sufficient for about 70
percent of companies, the other 30 percent with more complex operations would require
modifications. WMS modifications can be made to support the integration of an
organization’s existing enterprise resource planning (ERP) and electronic data
interchange (EDI) systems, radio frequency (RF) and barcode hardware, material

2

handling equipment (MHE), and warehouse control system (WCS) automation
equipment. Many WMS providers claim that their system can provide “real time adaptive
workflow for optimized fulfillment” (Cronin, 2015, para. 1). This can be beneficial from
a warehouse overview perspective, but can become operationally complicated with the
ever-changing variables that come up on a day-to-day basis. If employees are not aware
of the systematic repercussions of their decisions, a simple key stroke or accepted RF
warning message could cause a chain reaction that delays production. Another aspect that
is often downplayed in WMS research is the amount of support that is needed to sustain
the processes and procedures. The use of specialists to help during implementation is
beneficial, but if they are relied upon too heavily and the operational support is not built
to properly understand the system, the risk of a production standstill greatly increases.
Overlooking the technical aspect of maintaining a WMS once it has been implemented
can easily overwhelm the operations team. If the previous processes were more of the
traditional paper-and-pencil approach, they need to be communicated in-depth to the
information technology (IT) team in order to make the appropriate configurations. The
differences in IT and operational language can be a barrier that leads to the design of
processes that are operationally inefficient or require unnecessary steps (Columbus,
2019).
The purpose of this research project is to effectively design and implement a
WMS within a fulfillment center. Observing and analyzing day-to-day departmental
processes will give insight into the major complications each department encounters and
the subsequent impacts they have on the overall success of the project. Reactions to the
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WMS changes will be used to determine pre- and post-implementation areas of focus that
may increase the possibility of success throughout the WMS implementation process.
Author’s Perspective
Prior to my involvement with the WMS implementation, I had 5+ years’ of
operational experience, mainly in the receiving environment. All of the processes were
manually-based with minimal use of material handling equipment. The manual processes,
though labor-some, did not appear to have flaws detrimental to the organization. So, the
decision to change to a WMS provided an opportunity for me to advance my knowledge
within the distribution field. For that reason, I do not believe my collection of data was
hindered by being a current employee. If anything, the data collection was aided because
of the desire to gain knowledge and be a part of a successful implementation.
Glaser & Strauss (1967) emphasized that the researcher should have “no
preconceived ideas” when collecting and analyzing data. With little-to-no knowledge of
what a WMS could provide, my approach followed this notion. As the primary
instrument of data collection during implementation I took an emic role, defined by
Punch (1998) as “an insider, who is a full participant in activity, program, or
phenomenon” (p. 330). Data was also collected through a participant-as-observer role.
This is one area that may have negatively impacted the research and my ability to collect
all pertinent data throughout the implementation.
Shortly into and throughout the entire research process I realized there was a
much greater involvement between numerous parties that impacted the decisions made
within distribution. Most situations revealed a lack of “voice” from the operations team,
however every decision directly impacted them.

4

Definition of Terms
Chase Task

If an item cannot be picked from the location which it was allocated, the
WMS has the ability to provide an alternate location

Collate

The Manhattan term equivalent to an invoice or order packing list

Goat

The current shipping program used in conjunction with Oracle to initiate
customer ship notifications

Kewill

The current rate shop program used to find the most cost efficient carrier
for every parcel shipment

Lock Code

Designated attribute field within the WMS that prevents items and/or
locations from being allocated to orders

Oracle

The current ERP used to facilitate inventory and customer orders

Waving

The process of generating certain types/groups of orders to begin the
allocation process for release to the floor

5

Literature Review

Senger (1999) explained that there are a set of core components that drive the
success of any warehouse. Based on the complexities of the industry in which the
warehouse is associated, these components include:


Receiving



Inventory Management



Put-Away



Planning and Picking processes



Packing and Shipping



Quality Control (Senger, 1999)

Large companies that utilize a number of these components and warehouse a large
amount of products could significantly benefit from the addition of a warehouse
management system (WMS). The added functionality and technological leverage a
warehouse management system can provide greatly exceed the warehouse functionalities
offered by an ERP system. A WMS requires an interface with a host system or preexisting inventory database, so a warehouse that was initially run by an ERP would
provide a solid foundation when making the decision to transition to a WMS.
The process of integrating WMS and ERP software is becoming less challenging
as more companies’ transition and WMS organizations encounter different situations.
The process of choosing a WMS comes down to establishing the goals of the operational
procedures and pairing with impartial vendors and consultants that will build a system
that align with the company’s objectives. Attempting to create a WMS without first
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properly conducting this research could have negative effects on the organization
(Senger, 1999).
Warehouse Management Practices
Every warehousing facility should have a general set of guidelines in place to
reduce errors, labor, and cycle time while simultaneously increasing accuracy. Not all
facilities will have the same guidelines, but most will have some similarities. For
instance, an advanced shipping notification is designed to let suppliers notify the
receivers in advance of a purchase order being delivered. It allows the receiving
department to properly prepare its staff and facility for the incoming product. This might
include opening up space within the facility, designating a certain dock door to unload
the shipment, preparing the dock for proper unloading, and having the right equipment
available to unload the truck. Automatic data collection involves using a scanned barcode
system for incoming shipments to increase productivity and accuracy while also lowering
labor costs. Preplanned picking waves allows for ease of picking the already stored
product and preparing it for departure from the facility. This may include different
locations to stage palletized products and single items. Minimizing touches is a big
expense involved with warehousing. If product is not properly put away, then it may have
to be moved multiple times before it is even picked, which results in an unnecessary
increase in labor costs. Cross-docking can increase the productivity of a facility by
staging certain products in certain areas to decrease the time it takes to pick/pack the
product for departure. A good cycle count program can also have a big impact on the
expenses of a facility. If inventories are off and orders cannot be found, the time it takes
to locate this product can increase exponentially and involve many people from multiple
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departments. It is wise to have accurate counts on inventories whenever possible (Harps,
2005).
In order to optimize fulfillment within the changing demands of warehouse
management, companies must adopt a model that encompasses a real-time adaptive
workflow. A process that once relied heavily on forecast-driven planning now must
conform to the inconsistencies of customer demands. By using innovative automations in
combination with various software solutions, an effective set of fulfillment operations can
be established. The emergence of WMS and real-time processes enabled fulfillment
centers to replace the manually centered approach and batch-generated reports with a
more accurate means of tracking products and people within the facility. Linking WMS
software with automated equipment controlled by a warehouse control system (WCS)
further increases efficiencies; the combination of these two technologies into one
advanced warehouse operating system has provided the closest means of providing realtime activities within a warehouse (Cronin, 2015).
Warehouse Management Software
The decision to enhance business software comes with the daunting task of
selecting the right software to fit the business needs. Since businesses are highly
dependent on information systems to run their daily operations, the choice of software
and the successful implementation of that software can have a significant impact on
business operations. Until recently, only larger companies had the pleasure of sifting
through numerous software vendors to find the right fit. Now with the increase in demand
and a changing economic landscape, any size company can have the convenience of a
multitude of software vendors vying for their business. An independent software
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selection firm can be valuable, especially if warehouse management lacks comprehensive
knowledge of the various types of software available. After seeking contractual help, “the
most important part of the software selection process is defining the processes within
your organization and determining functionality that is critical to your operation”
(Piasecki, 2012, para. 4). A vendor that claims their software will work in any
environment may not be the best one to choose. Most software packages come with a
base model designed to work around the core function of a process. Even if the base
model doesn’t exactly fit the desired processes, it is important to choose one that best
matches the operational needs; after that, any base model can be catered to fit the broader
needs of the organization. A list of detailed functionality requirements is vital to ensure
the new software is built to conform to the core business processes. The more detail and
the more questions asked, the better the design of the custom software package will be.
There is a good possibility that all of the exact needs of a particular business cannot be
met, however, so it’s imperative to determine whether those unmet needs are vital to
operational success. When considering what modifications need to be made to the base
system, it is best to determine whether or not the cost and functionality are viable from a
financial and personnel standpoint.
After deciding which software best fits the needs of the organization, the next
step is surrounding the organization with the right people for implementation. It can be
assumed that the implementation will be harder than expected and the addition of outside
services will be needed. Bringing in outside consultants, business partners, or
independent firms that have gone through an implementation before can bring insight to
the project that otherwise might be overlooked. Once partners have been secured, the
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main task is to test the system and keep testing for every possible scenario that might
arise. There will be bugs along the way, but the more testing gets done, the better chance
that any bugs during implementation will not be fatal to the overall success of the
system. Once thorough testing has been completed, a company should begin employee
training. This would include written procedures and various hands-on training exercises
to see how the new system will work in daily situations. When everything is completed
and the decision is made to flip the switch, don’t forget to track the data closely to
ensure the system is not only working, but also working towards improving the
functionality of key business processes (Piasecki, 2012).
In the past, it was common for customers to use a basic WMS for up to 10 years,
making minor upgrades to mold the system to best fit their current situation. This made
it easy for customers to become comfortable with an outdated system even though it
ultimately made even simple improvements costly and time-consuming. The growth and
functionality of WMS in recent years has provided more efficient options for those
looking to upgrade to a new version or new implementation. This change alleviates the
risk of customizing a legacy system that may limit future updating, which could prove to
be crucial in staying competitive. With that in mind, it is important to determine which
functions of the system are needed for deployment and which functions can be used as
add-on modules at a later date. Labor management often seems like a good module to
take on early to justify the return on production, but in actuality this might be best suited
for a later date. This would provide time to adjust the WMS to work with specific
company processes before restricting its potential growth.
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The decision to upgrade usually depends on (i) whether or not technical
functionality is no longer being supported by the software manufacturer and/or vendor,
or (ii) the desire to increase functionality beyond current capabilities. Compliance
requirements from larger retailers may also force suppliers into updating or adapting
their current WMS to conform to the new regulations. The underlying benefits of the
changes could lead to more efficient use of IT resources or provide an opportunity to reevaluate current processes. In order to get the most out of a new WMS, the relationship
between operations and IT staff needs to be cohesive. One common cause of an
unsuccessful deployment is when either of the two groups weighs in too heavily on
decisions that need to be made together. This often leads to processes that are configured
to serve a certain purpose, but may not make conceptual sense, resulting in ad hoc
workarounds that counteract the system. As a result, when modifications or future
updates are required, what should have been an easier process becomes more
complicated for everyone involved (Bond, 2012).
Of the top twenty warehouse management system (WMS) providers, six have
either merged or been acquired in the past two years. This WMS market growth has
caused providers to look into expanding their solutions beyond the traditional warehouse
activities in order to stay competitive. Along with the growth came the development of
specific best-of-breed applications that can be deployed to integrate with a company’s
existing enterprise resource planning (ERP) system. Various WMS providers have
focused their expansion on areas such as planning and execution, labor and mobile
resource management, and manufacturing execution solutions (MES) to combine with
their existing WMS functionalities.
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A business looking to upgrade an existing system, replace an outdated legacy
system, or dive head first into the WMS market with their first system now has a number
of options to choose from. Current WMS vendors categorize the market into four distinct
approaches: enterprise-centric, supply chain management-centric, order fulfillmentcentric, and automation-centric. The choice of approach is dependent on the needs of the
company and the operational demands placed upon the new system. Often times a
company will not require a full WMS package, so the flexibility of a vendor’s solutions is
important. This provides not only a key advantage for the vendors, but also for the
clients. By choosing to deploy certain solutions, vendors now have the ability to focus
research and development dollars into enhancing those solutions within a particular
industry. In turn, the clients reap the benefits of enhancing one of their weaknesses while
building a relationship with the vendor as they take on more of the functionalities
pertaining to the overall system (Wulfraat, 2019).
Implementation Challenges and Opportunities
One common theme that leads to failures when implementing a warehouse
management system (WMS) is lack of communication. In order to prevent this, a
company should acquire a project manager who is capable of balancing all of the
requirements of the WMS. Of course, they cannot perform this task by themselves, but
they should be able to construct an educated team to organize the operational, technical,
systematic, and training aspects. Often times these individuals make up the core elements
of the team and each would have supporting team members to assist with the execution of
various tasks. Having this division of team members can help sustain the energy and
momentum that’s necessary to complete the implementation. This also allows for more
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structured and productive meetings. The core team would be involved more with the
daily/weekly project meetings while full team meetings could provide status updates that
everyone can relate to.
Even if solid core and support teams are developed, it is important to
communicate the direction and status of the WMS project with end-system users. An
effective way to establish a communication stream with the users is to develop some type
of warehouse kickoff that explains the reasons for the software switch and the benefits
that the upcoming project will bring. This also is a good chance to introduce the project
team and discuss their involvement with the project and users. After a successful kickoff,
the implementation team should provide continuous updates, such as monthly newsletters
posted around the warehouse to keep the users informed of the progress and help prevent
rumors from starting. Not often do projects go exactly as planned, so it’s important to
keep people informed in an effort to prevent any animosity forming towards the WMS
before it is implemented. Once complaints start getting thrown around, the hopes of a
smooth implementation start to deteriorate (Cooper, 1999).
Successful WMS implementation relies heavily on the project planning involved
with creating and executing the system. The goal is to maintain the basic principle of
warehouse systems, “which is to provide information to allow efficient control of the
movement of materials within the warehouse” (Graves, 2013, p. 39). Manual processes
that were solely dependent on the user to make the most educated decision will now rely
on the system to make the decision for them. In order for the WMS to make these
decisions to the best of its ability, the physical dimensions and layout of all storage
locations (e.g., bins, racks, GOH, boxes, etc.) and the dimensions and characteristics of
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every item must be as accurate as possible. These are steps within the project plan that
can be determined before the actual implementation. Another crucial component of preimplementation is defining the configuration of how each type of item will need to be put
away or picked. The combination of these factors helps define the strategies in which the
warehouse will operate. An effective project plan must also consider how implementation
can be achieved while maintaining daily warehouse operations. This often involves input
from operations personnel to determine what additional resources may be necessary so
that operations are not detrimentally affected by the changeover. Implementation is often
a time-sensitive task, so it’s important to develop a strategy that won’t sacrifice the
accuracy required for the WMS to work properly. After successful implementation of the
WMS, there are often additional resources required to maintain the system. However, a
good project resources if the WMS provides improved inventory accuracies, increased
storage capacities, reduced cycle times, and a greater flexibility of operations (Murray,
2015).
There are many factors that contribute to a successful warehouse management
implementation. The problem is most distribution centers don’t fully understand the
complexities of these factors until it’s too late. Being unprepared often leads to delayed
projects, underutilized functionalities, less-than- expected return on investment (ROI),
and excessive cost overruns. Graves (2013) stated, “Approximately 30 percent of installs
fall behind schedule and fail to be ready for operation at go-live” (p. 39). The use of
realistic planning and careful management can help warehouses avoid being part of the
undesirable 30 percent and achieve a positive implementation.
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In order to set the project up for success, there are certain pre-planning activities
that should be followed. Graves referred to these as “critical requirements for a successful
WMS installation” and lists them as:


Detailed definition of WMS operations;



Detailed understanding of best processes;



Coordinated WMS installation plan;

 WMS change management (p. 40)
There needs to be a clear set of wants and needs before deciding what WMS is desired.
All current and future features of the organization need to be established to find the bestfit WMS. This includes, but is not limited to, material handling equipment, enterprise
resource planning systems, warehouse control systems, and program logic controllers.
The equipment mixed with business projections can help determine a reasonable ROI
analysis report. Understanding the key processes also will aide in WMS selection. Every
WMS comes with a base model that can be modified to suit the needs of the user. A
common mistake is trying to mold existing processes to fit the base model (with minimal
modifications) rather than choosing a WMS that can realistically be configured to support
the business’s unique processes. Coordination between existing systems and/or new
systems that are being brought in at the same time as the WMS will need to be given
enough time to be properly tested. It is imperative to coordinate the combined completion
of all the systems and plan a go-live date that coincides with ample testing time.
Arguably, the most important aspect of a WMS implementation is to make sure
operations and IT staff are properly trained and working together to achieve the overall
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goals for the company. This link between IT and operations can make or break the overall
success of the WMS (Graves, 2013).
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Methodology

The research for this project was conducted in a 600,000 square foot fulfillment
and distribution center. Part of that square footage was a 325,000 square foot expansion
building that prompted the company to acquire a warehouse management system to
automate operational procedures, increase inventory visibility and accuracy, improve
productivity, and maintain customer compliance throughout the order fulfillment process.
The project addressed functions/processes related to:


Fulfillment of customer orders from warehouse allocation to outbound
shipment



Receiving and storing of physical product in the warehouse



Management of physical inventory within the warehouse



Management of productivity and labor performance



Real-time operational reporting

The objective of this project was to:


Replace the Goat shipping system currently being used



Replace Kewill rate shipping and parcel manifesting system



Move warehouse-specific inventory and locators to the WMS and out of
Oracle



Automate processes to receiving, picking, packing, and shipping by
leveraging radio frequency (RF) transactions



Align WMS features/functionality with business roadmap for future expansion
of fulfillment operations



Provide reporting to manage day-to-day operations
17

Scope of Work
The Solution Design Document (Appendix A) created by the WMS provider
defined the proposed scope of work necessary to modify the base suite of products that
were selected to accommodate the operational needs of the fulfillment center. A list of
expected features describing each department’s processes provided the basis for the
document and WMS configuration. Since the current processes were manually driven,
there was strong emphasis placed on RF functionality and rules to maintain proper
storage and selection of the different categories of items. Inbound features included
creation of an advance ship notice, RF receiving, and put away determination rules.
Inventory control features were focused on maintaining inventory integrity. Outbound
features incorporated the waving, picking, packing, and invoicing of orders. Other
features such as returns, activity tracking, labeling, SKU identification, and integration
with existing and new software/data were included in the list (see Appendix B for a full
list of the features provided).
Work Breakdown Structure
In reference to the Milestone Document (Appendix C), the WMS rollout was
deployed in two phases. Phase 1 began with watches and then progressed to jewelry
located in the vault. Phase 2 incorporated all remaining electronics, beauty, apparel,
home, hard-lines, and garment-on-hanger inventory. Areas within the fulfillment center
needed to be set up in order to accommodate the new processes. The layout for the new
packing area had to address electrical and data drops sufficient for each pack station,
safety, egress, process flow, and material handling equipment drive lanes. The new pack
station design factored in safety, ergonomics, supplies, electrical/data, fatigue mats,
18

computers, and printers. Ordering the new pack stations was based on acquiring units
with ample size for the hardware required to complete the packing process and enough
sections to stock the various sized boxes and padded mailers used for customer orders.
The layout strategically placed the boxes/padded mailers that receive the most volume in
a section of the pack station to minimize movements in hopes of increasing productivity.
Napolitano (2012) discussed the impacts cartonization can have on maximizing a WMS,
“using the right-sized box decreases the need and costs for dunnage, while reducing
shipping damage” (p. 52). Eliminating the need for the packer to have to find the correct
box helps keep pack times to a minimum.
All existing items needed to have accurate dimensions and weights to ensure
items were put away correctly and orders were properly created, picked, packed, and
shipped. A Cubiscan machine was used to capture the information as accurately as
possible. Most items already had this information, but the old system did not place
importance on the accuracy of this data. For this reason, a list of problem items was
created to recapture accurate dimensions and weights. Furthermore, every item on all
incoming shipments was scanned regardless of existing measurement. Every existing and
future location needed a scannable barcode location indicator corresponding to the WMS
requirements. Totes and trays used for picking and packing also required a scannable
alpha-numeric barcode. Various-sized carts and material handling equipment were
utilized for picking within the different work groups of the building. The work groups
were the dance floor, expansion, mezzanine, ML-aisles, and vault. Each work group was
broken down into separate work areas and assigned a numerical value based on the aisles
they included. Task groups were created to designate the specific picking function
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required in accordance with each work group/work area (refer to the Task Groups & WGWAs document in Appendix D).
Testing and standard operating procedure (SOP) creation was based on the
Integration Testing Scenarios spreadsheet (Appendix E). Working directly with the IT
department, each scenario was given a pass/fail score in order to determine if the process
was performing as expected. Any score of fail required adjustments and retesting upon
completion of said adjustment. Upon receiving a pass for all inbound and outbound test
scenarios and SOP completion, user acceptance testing (UAT) commenced with
individuals from each department. The goal of UAT was to provide the SOP to the user
in expectation of them completing the task with minimal to no assistance. This not only
provided assurance that the WMS was performing as expected, but also that the SOP
document was detailed enough to guide the users through the new process.
An understanding of the general principles within a fulfillment environment
helped gain the trust of the organization. Combining that with direct involvement as a
subject matter expert throughout the progression of WMS testing established a broad
understanding, both systematic and procedural, of what the employees would have to
endure during implementation. Throughout the entire process, participant observation
provided an understanding of the impacts on each department and the overall building
during the WMS implementation. The participants’ involvement did not differ from their
regular daily tasks within their respective departments. A survey was used postimplementation with subjects from various departments to determine if there were
limiting factors to the success of the implementation from an operational perspective. The
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Go-Live Consolidated Checklist (Appendix F) broke down the development and priority
requirements of work necessary for the expected Go-Live date for phase 1 of 8/12/2015.

21

Results

In reference to the Go-Live Readiness Assessment (Appendix G), there were
complications during the mock conversion dry run on July 6, 2015 and UAT, which
caused the Go-Live date for phase 1 to be pushed back to October 1, 2015. It was found
that certain areas of the configuration were not performing as expected; there were also
communication errors with integration with the host system. In the article by Allais
(2016) he briefly explained the fear involved with this exact situation disrupting daily
operations and the importance of a solid deployment plan. For precautionary reasons so
close to peak season, the deployment of phase 2 was also pushed out to the beginning of
2016. Watches and jewelry were moved to the new WMS while orders for all other items
continued to be processed through the old Goat shipping system. The implementers
realized that this caused multiple split shipments for orders and delayed the benefit of
being able to combine shipments for financial reasons and to enhance the customer
experience. All poly-bagged and smaller boxed orders traveled to the sweep sorter for
ship confirmation while larger jewelry/watch orders were routed to the shoe sorter for
confirmation. After confirmation, the packages from the shoe sorter needed to be
manually transported to the appropriate carrier’s trailer.
Bill Grey, executive sales manager of the automated systems division for SSI
Schaefer Systems International, said “the ultimate goal is to get the right item to the
customer in the right quantity, so if you are strategic with that goal and work backward,
the technology selection starts to become obvious” (Bond, 2018, p. 45). Within
fulfillment centers there are four main departments responsible for ensuring customer
orders are processed correctly: inbound (receiving), inventory control, outbound (picking
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& packing), and shipping. The basic flow of product inside a fulfillment center starts with
inventory being received into the host system. This is made possible by using the distinct
combination of numbers and/or letters specifically set for each individual item. After the
inventory is received, it is put away into a location, which is also identified by a distinct
combination of numbers and/or letters. The inventory quantity and location is monitored
by the inventory control department. When there is an order for an item, it will be picked
and sent to the packing department. After being packed, the order is sorted in the
shipping department by carrier and shipping method.
The results of this study took an in-depth look into the processes of these four
main fulfillment center departments as they underwent a WMS implementation. The
previous processes will be discussed in comparison with the impacts of the new
systematic processes to determine the adjustments needed by operations and the people
involved.
Inbound
The new WMS utilized an advanced ship notice (ASN) for expected shipments
within the receiving department. Purchase orders (PO) were created in the host Oracle
system and bridged over to the WMS. At that time, an ASN was created for the PO. Upon
arrival of the shipment, receiving documents, which include ASN information with items
and quantities expected, were generated and printed for the receiving employee. This
process placed more responsibilities on the receiving employee. With the old system,
once a shipment arrived it was received based solely on the packing slip by a lead or
supervisor on a computer. The next step was to sort the shipments by PO number, then
items, into single SKU (stock keeping unit) pallets or containers. Once sorted, the actual
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receiving of the items was performed on the dock with an RF scanner. This process was
based on the actual quantity that was received, not just what was showing on the
ASN/packing slip.
Familiarizing themselves with the menus and functions of the RF scanner was the
biggest learning adjustment for the receiving team members. Instead of simply writing
down item numbers and quantities on a 4x6 label, each item would have to scan properly
and be assigned a barcoded iLPN (Inbound License Plate Number). This iLPN would
carry the SKU number for the associated product and the quantity allocated. To
complicate the process further, all items required a percentage of the inbound quantity to
be sent to the quality control team for inspection, and some required samples to be sent to
the corporate office and/or a quantity to be sent directly to shipping to fulfill expedite
orders. For put-away purposes, all quantities going to different areas needed their own
iLPN and shipment type full pallet (FPL), half pallet (HPL), case (CSS), less-than-case
(LTC), hazmat (HAZ), ship-alone (SAL), or quality control (QC).
Much like the former receiving process, the original put-away process was simple
and involved getting a received pallet of product, driving around until a location was
found that fit the product, then writing down that item, quantity, and location on a putaway sheet. These sheets were later keyed into location from a PC by another receiving
team member. The timing on this process was very inconsistent and left no way of
knowing if anything was incorrectly written down or incorrectly keyed into the computer.
The new process incorporated a drop zone into a specific work area before reaching a
final location. Work areas were set up in the warehouse based on location sizes to
correlate with the different shipment types. The goal was to have one associate on a pallet
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rider scan the iLPN and deliver it to the drop zone while another employee on a larger
piece of equipment would scan the iLPN and complete the move to the actual location.
The implementers quickly discovered that inaccuracies on the receiving end had
greater negative impacts on shipping within the new WMS. To accommodate these
changes, an unexpected increase in receiving/put away labor was required. Now there
was need for employees that would strictly unload containers, sort, or run pallets to the
drop zone. This provided opportunity for the employees receiving through the RF gun
adequate time to complete the process correctly. It was decided that extra costs on the
inbound processes were justified to help make the outbound processes go smoother.
From an IT perspective, the largest issue that arose was associated with lock
codes being placed and removed from iLPNs and locations. The most common lock code
was the “quality” lock. This lock was placed on all incoming iLPNs and wasn’t removed
until the items cleared quality inspection. In order to clear up dock space, it wasn’t
feasible to have POs on the dock until everything cleared quality inspection. Therefore,
iLPNs were put into active locations with a lock code so they could not be allocated to
orders. Base configuration removed the iLPN once it was scanned into an active location,
so a modification had to be made to carry certain lock codes associated with iLPNs to the
active location. This added an extra step to the quality control process where the associate
had to remove the lock from all iLPNs put away to reserve locations and the lock from all
active locations associated with the PO.
Inventory Control
The new WMS provided more real-time opportunities to maintain inventory
accuracies. If inventory issues arose with the previous system, there was a time-
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consuming, inconsistent process that simply involved finding someone from the
inventory team and explaining the issue. Cycle counting was performed by comparing a
printout of locations and items to the quantities actually in the location. Since this was a
very time-consuming process, the accuracies that were verified at the location might not
have even be correct by the time the numbers were entered at a computer.
Within the new WMS, everything was done through an RF gun. Any issue during
picking would automatically lock the location and create a cycle count. The priority of
these cycle counts superseded existing cycle counts. Therefore, if there was an active
cycle count user in the associated work group and work area where the issue occurred,
the cycle count would go directly to their RF gun to be completed as quickly as possible.
Problems became apparent when there was not an active user in the area to complete the
cycle count. Even though the generated cycle count locked the location, any order with
the item from that location that was already waved would still send a picker there to
inevitably short the item from another order. There was a maximum monetary value
placed on all inventory adjustments. So, any attempted adjustment that exceeded that
value required a supervisor-level approval. The implementers realized that someone
needed to actively maintain and monitor these “emergency cycle counts” and any
supervisor-level approvals.
There were two areas that negatively impacted inventory integrity, and both were
user driven: receiving and picking errors. The receiving process required each item to be
scanned to ensure that the barcode read correctly. However, this process did not include
going through every box to make sure the barcode on the outside of the box matched the
inventory inside the box. Numerous service level agreements (SLA) were created to hold
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vendors responsible for inaccuracies within their shipments. Solving these problems after
orders were allocated to the inventory made it more difficult to fulfill customer orders.
The other main issue was pickers over-picking inventory, which caused shortages for
subsequent pickers and created extra work on the inventory team to adjust the locations
on the fly. Finding a balance between cycle counting inaccurate pick locations and
returning items back to stock was necessary to fulfill as many orders as possible and limit
cancelling lines once they were processed.
Outbound
The outbound department’s process dealt with waving, picking, and packing
orders. The replenishment process within the WMS was entirely new to employees; the
old system allowed employees to pick from any location, which meant if items were not
planned properly during the put-away process, a lot of production time was wasted as
employees traveled long distances to continuously pick the same item over and over.
With the new expanded portion of the warehouse, it wasn’t feasible to expect that all
locations could be picked from while maintaining timely order fulfillment processing.
Within the new system, a location was either set up as active or reserve. Active locations
could be picked from and were set up in the racking that was close to the pack stations to
eliminate travel time during picking. Reserve locations were set up in the back of the
building and replenishments were generated for that inventory if the active locations were
depleted. Research by McCrea (2015) shows that many organizations turn off directed
put-away and replenishment due to being fearful of their inaccurate data (McCrea, p. 72).
With the item/location data impacting much more than just those two functions, this was
not an option.
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To further expedite the picking process, a group of locations was created directly
on the floor right by the pack stations. These locations were defined as the “dance floor.”
The goal was to transfer high-moving items for the day into those locations before being
waved so that the picks were driven to the closest locations possible. At the end of the
day, these items were transferred back to a reserve location in order to clear the dance
floor for the following day. As was the case for many of the other processes, this proved
to be harder to maintain than expected while still maintaining everyday operations. Quite
often, many items were not cleared from the dance floor, which caused location
availability issues the following day. Ultimately, this did not hold up the fulfillment of
customer orders, but it did increase the pick time associated with items that were could
not be moved to any dance floor locations. A temporary fix was applied to create more
dance floor locations, but eventually the only concrete solution was to increase the
number of replenishment staff and adjust personnel responsibilities throughout the day to
clear these locations as soon as picking was completed for each item.
The waving process for the old system was simple and would look at the entire
order pool based on single line, multi-line, or expedite orders. Once waved, all orders
would automatically go into a picked status even though they weren’t actually picked.
This caused many problems when inventory count wasn’t accurate. The invoices for
single line and expedite orders would print in location order and be sorted by aisle
number. This information would be distributed to pickers, who manually traveled to the
locations listed and counted how many of each item was needed from each location.
These items were then placed/banded to the inventory and taken to the pack stations. If
for any reason the invoices did not print, were sorted improperly, or were lost during any
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part of the process, it was very difficult to recover and fill the order. Each wave for multiline orders would print an order-specific item label in location order for picking. During
the picking process, each item was labeled and placed into large Gaylord box. These
boxes were taken to the tilt tray sorter, which at the time, was the only automation
available in the warehouse. Here the sorter would send up to five orders down a specific
numbered chute where the packer would manually sort through the items and match them
to their specific orders invoice. Again, this old process left countless opportunities for
errors with no way to accurately track each item/order.
Wave planning within the new WMS provided the chance to significantly
increase the visibility of orders throughout the entire process. The most difficult aspect of
waving was maintaining the flow of the outbound department. Each wave needed to be at
a certain point before releasing subsequent waves. If replenishments weren’t completed,
then pickers would arrive to empty locations; if the wave was released too late, there
were pickers standing around waiting for picks, and if the wave was released too early,
pickers in different zones would be picking too far ahead and wave completion became
more difficult. Finding this balance was crucial to minimize any loss in production time
and maximize daily throughput of orders.
All picking prior to the WMS was done by going to a location listed on an invoice
or pick ticket and collecting the required amount of inventory from said location.
Verification was solely based on the pickers’ ability to compare the item in location to
the item listed on the pick ticket. The actual barcode on the product had zero relevance to
confirming the validity of the item. With all picking now routing through the RF gun,
each picker was designated a certain picking zone to pick from and, depending on what

29

type of orders they were picking (singles or multi-unit), they would log into a certain
work group/work area. Cheat sheets for the users proved necessary for navigating
through the proper scripts in the RF gun and associating them with the appropriate work
group/work area. Problems arose with older items previously in location showing the
correct item, but the barcode not reflecting that same item. When scanned for picking, the
RF would reject the pick due to the incorrect item. It was crucial to get the pickers to
bring these issues up when encountered rather than just typing in the required item in
order to make the pick. Failure to report these issues not only led to bad habits but also
caused issues during the pack process where the items also had to be scanned. There were
also certain soft warning messages that were being accepted during picking that caused
issues downstream. To prevent these issues from reoccurring, IT had to change certain
soft warning messages into hard error messages that denied users from accepting them.
There was debate among management about whether to give users the ability to cancel an
item from an order. It was previously decided that chase tasks would require too much
time for the picker to complete, so the number of lines shorted by each user was closely
monitored to ensure this privilege was not abused. If the picker went to a location and the
proper item was not there or the location was empty, a certain function key within the RF
would automatically delete the item from the order and create a split shipment for the
customer. This also automatically locked the location, preventing un-waved lines from
allocating picks in that location. It generated a cycle count task, but any lines already
waved would still drive to that location. For these reasons, the priority on this type of
system-generated cycle count task was increased in hopes of fixing the inventory issue
before another picker went to that location.
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There were no systematic steps within the packing process before the WMS
implementation. All invoices were printed while waving and used during picking.
Therefore, when the orders arrived at the packing stations, the item numbers on the
product would be compared to that which was on the invoice. If everything was correct,
the order would be packed into an appropriate sized box/bag based upon the packers
choosing. For multi-orders going through the sorter, each invoice would have a letter (A,
B, C, D, or E) that corresponded to the sticker applied to the items during picking. The
packer would then sort and verify each order based on that letter. If everything was
correct, the order would be packed into an appropriate sized bag/box. Any incorrect
orders would be sent to the order research team who would either correct the issue or
backorder the unavailable item. With no systematic step for this process, once the order
labels were applied to the package, the orders were palletized and sent to the shipping
department.
The largest adjustment for the packers was understanding how each step within
the process influenced the systematic status of the order. Now that every order arriving to
the pack stations was in a “picked” status, it was their responsibility to appropriately pack
the order, not only physically, but systematically as well. Each pack station now had a
computer to perform this function, so each user required a login for access to Windows
and the desktop RF program. If the packer was packing singles, a tote of various items
would be delivered to the pack station via the conveyor. The packer would first scan the
tote and then select an item from the tote to scan. Once scanned, the order line would be
moved to “packed” status and a packing list and shipping collate for that order would
print. One minor setback was packers not appropriately setting up their station and
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assigning the proper printer to their accounts. Numerous cheat sheets were created to aide
in the proper set up of the station before the packing process could be performed. If set up
correctly, the packing list and shipping collate would print right at the station; if done
incorrectly, they would be sent to a default printer. A larger problem was the original
default printer was only a systemic printer and did not code to a physical printer.
Therefore, all the documents for these orders would need to be reprinted, but with the
order already in packed status the packer was unable to perform the function again. With
this issue happening multiple times daily, the IT team had to create and assign an actual
printer as everyone’s default printer. Multi-line orders required each item to be scanned
to complete the order. Only when every item was scanned would the shipping documents
be printed. Here the implementation team realized that if barcode did not scan properly,
that item would not be able to be packed into the order. Similar to the picking process,
this created bad habits wherein packers manually typed in the item just to complete the
order. Even though it was time-consuming, it was required that these issues were brought
up at the time they were found to ensure the product was actually correct and to fix the
remaining product in location so the issue did not arise again.
A large benefit was that the correct size bag/box for each order would print
directly on the collate. This removed the guesswork and wasted production time when
packers had to choose their own bag/box. If the dimensions were incorrect on an item, it
could be determined by the packer if the bag/box shown on the collate was too large or
too small. Communication on what may have been perceived as a very miniscule issue
was crucial to getting future orders out properly. The implementation team realized that
many errors occurred when users scanned incorrectly or performed a keyboard Control
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(CTL) function at the incorrect time. It was important to take the time to discuss these
issues with the packers. Detailing the appropriate steps helped resolve the issues quicker
when they arose again. These details also led to the creation of barcoded scan sheets that
laid out the entire packing process. There were three CTL + letter keys required by the
process, and fortunately, the IT department was able to put those into barcode form. Once
the packers were able to conform to the barcoded sheets, throughput during the pack
process increased by 15%.
Shipping
According to researchers within the Council of Supply Chain Management
Professionals, “warehousing is one link in the supply chain that needs to take a more
active role in embracing technological innovation” (Sparkman, 2018, p. 14). Sparkman’s
research further explained the importance of embracing technological innovation and
collaboration in order to control logistics costs in the future.
Prior to WMS implementation, the shipping department was required to manually
scan each package for order ship confirmation. After packing, the orders were brought to
the shipping department where they would receive a shipping label. Each package was
scanned based on the order information label applied during packing, placed on the
shipping scale to determine the weight, and run through the PC parcel program to
generate a shipping label. Once the label was applied, the packages were placed on the
proper carrier’s truck. Much like every other process prior to the implementation, this
was very time consuming and required proper staffing to handle each package
individually. The greatest gain within this department was the addition of the conveyor
and the automated shipping scanner. Since each package now received a shipping label
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during packing, once placed on the conveyor, the shipping scanner would read the
shipping label, verify the weight, and ship confirm that order automatically. After the
scan, the conveyor would also divert each package to the appropriate shipping lane based
on the carrier set up through the WCS. This eliminated the need to handle each individual
package for ship confirmation.
The biggest issue within the shipping department was setting the weight
tolerances on the shipping scanner. During waving, the WMS calculated the weight of
each order based on the expected contents and the weight of the assigned box/bag. If the
package was not within the allotted tolerance, the order would not systematically confirm
and would divert to a separate jackpot lane. All packages diverted to this lane would be
investigated to see if there was an issue with the weight or dimensions with any of the
items, if there were inaccuracies of the items within the package, or if the order was
packed into the wrong bag/box. The setting of the weight tolerance provided a good
failsafe to ensure the orders went out accurately, but if the tolerance was set too high,
errors could be missed. If set too low, the jackpot lane became overloaded with packages
that were actually correct. Before an accurate tolerance was established, employees had
to go through good orders diverted to the jackpot lane and manually confirm, which
resulted in lost production time. Here is also where it became more apparent that
capturing proper weights and dimensions on every item during the receiving process was
crucial to the success of the WMS. If one item was improperly weighed it could affect
hundreds of orders from ship confirming. Even if the weight was changed for an item,
every waved order that contained said item would still be diverted to the jackpot lane
without any way of stopping them.
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Since the weight of each order was established during waving, the implementation
team quickly realized that the WMS was not properly configured to manage shortages on
orders. When a shortage occurred during picking or packing, the order would update
properly so that the invoice provided to the customer would be correct; however, the
WCS was still expecting the weight generated during waving. Working with the IT
department, a modification was needed to adjust the weight of each order after packing
was complete. This allowed the proper information to be sent to the WCS so the orders
would ship confirm correctly. Until this modification could be created, tested, and
bridged into production, the weight tolerance on the scanner had to be set higher causing
an increase in inaccurate shipments.
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Conclusions

Throughout the entire WMS implementation, the goal was to transform the
outdated manual processes to automation and provide of the warehouse management
system (WMS) and the warehouse control system (WCS). As McCrea (2018) described,
“warehouse and DC managers spend a lot of their days putting out fires and solving
pressing problems, versus thinking proactively about wat could be coming around the
next corner” (p. 74). For that precise reason, the success of the implementation weighed
heavily on the software and integration performing as expected from a configuration
standpoint and the ability of the users to comprehend each step and their systematic
impacts. There were many situations, both systematic and procedural, that impacted the
overall execution.
Choosing the Right WMS
The entire process started with choosing the correct base WMS upon which to
build the new procedures. The goal was to select a system that could handle the
complexities of having multiple product lines while limiting the number of modifications
needed to perform all of the required functions. With the proper WMS, there was a better
chance of mimicking the existing processes rather than having to adjust the processes to
conform to the WMS. Michel (2019) discussed how some WMS providers have
partnered directly with ERP vendors to develop pretested integration between the two
systems. If the right combination can be found, omitting integration worries and limiting
procedural adjustments will increase the chances of a successful implementation.
The implementers found that the users were able to adapt to the new processes
quicker when these processes closely resembled the older ones. For that reason, the
36

implementers found that it was never too early to bring trusted operational support into
the early stages of configuration. Having the opinions of people familiar with how the
general flow of each department operates on the floor level can reduce the chances of
processes being designed solely on how IT thinks they should be rather than the realities
on the ground. There were many instances where the users performing the new functions
were required to scan or accept a message in the RF gun that ultimately did not need to be
there and resulted in a waste of production time. Unfortunately, these minor issues were
not found until the implementation started and required system modifications to adjust.
With every modification came a negative perception, which prompted the users to
question the change to the new WMS.
Resistance to Change
Arguably the most difficult aspect throughout this process could have been
prevented, or at least limited, prior to the actual implementation; namely, the employees’
resistance to the change in WMS and their reluctance to accept how it would benefit them
and the organization. The need for a suitable change management plan was severely
overlooked. Even before the selection of a WMS, there was a large building expansion
occurring to double the current warehouse’s square footage. The first knowledge of any
systematic changes came with a simple job posting titled “WMS SuperUser.” The
position acquired four individuals that formerly played a large role in current operations
without providing clarification of their new responsibilities. This required a greater
explanation that came in the form of a company-wide meeting. The meeting explained
what a WMS was and its capabilities, but management missed an opportunity to inform
every one of the benefits it would provide and the expected challenges for them and the
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company. This omission left the employees feeling less optimistic and unclear as to why
the change was even needed.
The Communication Plan document (Appendix H) was used as a thorough
breakdown of meetings, expectations, goals, issues, and assignments throughout the
creation and testing of the WMS, but it was only used by those directly involved with the
project. A summary of this document could have been given as a weekly update provided
to everyone through email, memos, or departmental meetings. Something as simple as
printouts hung in various locations throughout the building could have been effective. It’s
important to be transparent on how the change process is going. Openly explaining
issues/problems could have minimized speculation among employees and prevent
negative perceptions from spreading.
Testing
Months before implementation, there was elaborate testing on the configuration of
the WMS to ensure all processes were performing as they should. Appendix E shows
detailed steps for every process and how the WMS should react. They began with “happy
path” scenarios that covered how the processes should behave without any issues, and
progressed to how the processes should be handled when particular issues arose. The goal
of the testing was to run the WMS through every possible situation so that when issues
arose during operations they could be easily dealt with on the floor. The implementation
team quickly discovered that no matter how much testing was done, users inevitably
found new ways to break the processes. The smaller issues relating to unfamiliarity with
the RF guns were easily handled on the fly, but there were larger issues that involved
configuration changes and required the WMS to be shutdown. The fact that the

38

implementation only involved a portion of the product lines (watches and jewelry) proved
to be a blessing in disguise. This allowed for labor to move back to the old system while
configuration changes were completed so a total loss in production could be avoided. The
downside was a loss in users’ confidence in the WMS. Many users began to use
workarounds to revert new processes into familiar processes, which counteracted what
the WMS was built to accomplish. It was important to discuss all issues so the processes
could be adjusted in a way that would support the goals of the WMS.
The overall flow of the warehouse was also hard to simulate during testing. It’s
one thing to sit behind a computer and work through scenarios, but many unnecessary
steps were revealed when actually deployed on the warehouse floor. These required
minimal configuration updates that did not obstruct production time; however, they did
increase the risk of configuring the system into a corner. The problem with making onthe-fly configuration changes is that even though it may seem like a minor change, each
change could have a minor impact on another process, which requires another minor
change. These changes could add up to a point where a more drastic configurational
update is needed, and the time and cost of the changes would depend heavily on the level
of difficulty.
Proper IT Support
A certain level of floor-level IT support was necessary during implementation to
prevent stoppages during operations. IT support often works remotely and requires a
certain email chain process to make any type of adjustments. Depending on the
circumstances, this can be a very timely process, and during implementation it is
important to solve issues as quickly as possible.
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It proved beneficial to have the SuperUsers on the floor handling questions and a
number of IT professionals readily available to see firsthand how the issues impacted the
flow of operations. This also provided a higher level of communication between
operations and IT. The users are not always going to understand the impacts that a
decision may have on the processes downstream or how to properly convey the issue to
IT support. This is where the operational SuperUsers played a big role. They may not
have had the technological background of an IT professional, but their knowledge of the
WMS processes and how they needed to work from an operational standpoint was key in
communicating problems with the IT department. It was easy to overlook how important
this communication is to the success of the WMS.
Prior to implementation, a list of user groups and permissions (Appendix I) was
created to grant certain access to specific users depending on their position. There were
general user groups that had limited permissions and higher-level user groups for leads,
supervisors, and managers to grant more access within the WMS. These were created and
originally maintained by the IT department. Often times during daily operations, there
was a need to transfer labor resources (e.g., moving pickers to packing). Having to wait
for an available IT employee to provide access to the users took too much time, which
resulted in a loss of productivity. As a workaround, users began sharing logins, which
created bad practices and a loss of accountability. For those reasons, the responsibility of
maintaining the user accesses was changed to operations. This was necessary to sustain
the overall flow of the building and proved useful to quickly add task groups to user
accounts. It also led to other IT related functions such as account creation, printer setups,
and password resets being taught to the operational SuperUsers. Having this knowledge
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on the floor level made it easier and quicker to handle the high turnover rate of temporary
employees often used within fulfillment centers.
Production Expectations
Within the old manual processes there was no precise way to track and maintain
individual production. This made it difficult to hold employees accountable and provide
accurate quarterly performance evaluations for merit increase purposes. Research by
Ramaa, Subramanya, and Rangaswamy (2012) categorized the metrics for measuring
performance within a warehouse into three main categories: order fulfillment, inventory
management, and warehouse productivity. The new WMS was equipped with a labor
management function that could track exact production numbers based on each
individual’s assigned login. During implementation, this function wasn’t able to be used
at its fullest capabilities and the data did take some time to gather. In its simplest form, it
provided a motivational tool for supervisors and managers. Research by McCrea (2019)
expects WMS providers to enhance user interfaces in the near future to make data more
easily accessible for users on the warehouse floor. The ability to set and track individual
production was a great resource that needed to be used with a sense of caution. Preimplementation success metrics suggested a 10% productivity gain and throughput into
800+ orders per day. Setting these high expectations from the start led to inefficiencies
within the process which could have been avoided if a more gradual approach was
developed.
It is common to focus strictly on a desired throughput number, but production
expectations need to be given time to allow the processes to develop. Processes that are
not established can lead to inconsistencies between shifts that ultimately cause confusion.
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Spending time trying to figure out where the previous shift left off is a waste of time. To
maintain efficiency, it was crucial to develop accurate processes amongst the shifts. The
implementers found early on that placing too much pressure on throughput led to
employee workarounds as a way to trick the system. Once discovered, modifications
were necessary to eliminate these workarounds. For the most part, these workarounds
were minor and didn’t require a large modification. However, the users that got
comfortable using the workarounds had to be re-trained to use the processes for their
original intent. It was also found that the workarounds caused inventory issues that were
pushed onto the inventory control team to fix. This created unnecessary work for that
department and jeopardized the inventory integrity throughout the warehouse, which was
one of the desired benefits when deciding to upgrade to a WMS. After the adjustments,
the inventory issues were more easily handled within each department as they should
have been from the beginning.
Design Expecting Adjustments
The decision to upgrade to a new WMS comes with the obvious financial burdens
and obstacles of software design, planning, and training, but it also provides a great
opportunity to develop a more cohesive warehouse layout. It is not uncommon to
encounter growth problems that can alter the original design of a warehouse and the
processes involved with the overall flow. Taking the time to plan and create a layout to
support the WMS expected processes can prove to be very beneficial. Even if the actual
implementation encounters difficulties, which it more than likely will, a sound warehouse
floor plan can alleviate some of the pressure during implementation. If feasible, a layout
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design created based on expected growth can eliminate the chance of creating problem
areas in the future.
It is important to know ahead of time what type of material handling equipment
(MHE) will be used in each of the different aisles or areas of the warehouse. This is
important when setting the aisle widths to accommodate each MHE. Once the aisle
widths and layout are established, the arrangement of the locations is dependent on the
type of pick path to be utilized. It is essential to take the time to label each aisle
consistently (i.e., odd number bays on the left side, levels ascending from top to bottom,
and position one on the left when facing the bay). This may seem like a mundane point,
but it is easy to overlook this step. If an aisle or bay is labeled incorrectly, fixing it after
conversion is much more difficult. Consistency throughout the aisles can be an unseen
asset during the picking process and increase productivity once the pickers become
familiar with the layout.
Proper inventory distribution can also be used to increase throughput. This starts
with making sure every item has precise unit of measures (UOM). With the old manual
processes, UOMs were rarely an issue, but when item data is input into the WMS it is
used for everything: put-away, picking, packing, etc. Individual units, packs, case
quantity, and cases per pallet need to be gathered ahead of time to prevent stoppages
during implementation. Adjusting these UOMs also needs to be easily accessible to the
operations team. Accurate UOMs allows the system to properly direct each pallet into a
location to maximize the space. The WMS can also strategically place high-moving items
closer to the prime picking areas to allow for quicker picking.
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Success of the Implementation
The primary objective with the WMS was to gain visibility into individual and
overall warehouse operational performances. The prior manual processes made it
difficult to track inventory movements and order processing. Even without deploying the
labor management function of the WMS during implementation, a high level of visibility
was achieved. Leaders now had the ability to measure individual performances and set
standards for each employee and department. This was a great motivational tool and
allowed for actual performance guidelines to be set and maintained. If desired, the labor
management tool within the WMS could also provide the opportunity to enhance the
visibility even further as the processes developed.
Maximizing the space, equipment, and resources within the facility was achieved
by designing a layout and flow that provided the best chance of implementation success.
There were minor issues during implementation that required fluctuation of resources,
adjusting of work groups/work areas, and user permissions, but nothing that proved to be
detrimental. Establishing a set of standards, expectations for growth, and providing the
proper support prevented stoppages throughout implementation.
The Post Implementation Review document (Appendix J) was developed based
on requests from operations to improve the processes within each department. The
document describes the configurational changes required from a software standpoint aand
the adjustments necessary on the operations side. Most of the configuration changes
were small, but had a major impact on increasing efficiencies within each department.
There were a lot of unnecessary steps and key strokes (mainly in picking and packing)
that were established within the original process design. If more operational influence
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was involved earlier in the design process it could have eliminated the need for these
changes post implementation and allowed for a more successful implementation.
Achieving the real time visibility that a WMS can provide starts with developing
precise procedures. Everyone would like this to happen from the beginning, but the
chances of that happening are very unlikely. Processes originally designed based on
simplicity will yield the best chance of the user’s comprehending the changes and allow
for the WMS to handle most of the difficult work in the background. This can decrease
the chances of the user’s creating workarounds to complete the processes and limit the
number of modifications to the WMS. After developing the processes, it takes strong
leadership and a high level of floor support to maintain the integrity of the WMS.
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