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Abstract

Purpose: The study aims to investigate backlogs within the picking
procedures, to find out what is causing storage picking bottlenecks, and
to estimate its effect on creating throughout warehouse picking
operations.

Design/methodology/approach: For this study, a survey questionnaire
was used to collect data from a primary source. The staff of the Gulf
Nails Enterprise was taken into account as the population of the study. A
total of 20 responses were recorded from the population of 50 persons
employed in the company. The collected data was analyzed
quantitatively to bring out the results.

Findings: The findings confirmed that the most of the warehouse pickup
area bottlenecks occur due to least adaptation towards technologies. It is
shown that the bottleneck issue could affect 20 to 30 percent of the
production line. It is also evidenced that not only tools but strategic
planning and efforts by the staff are extremely important in solving a
bottleneck issue.

Research limitations/implications: The study recommended that an
inventory management system would keep the bottlenecks in check.
Introducing modern technology, could help to solve such issues so that
human efforts would not be wasted. It is also suggested that the firm
should not rely fully on the technology solutions as it is also one of the
causes of bottlenecks.

Social implications: This paper will help understand, recognize and
solve the various issues faced by the majority of companies in the area
of warehouse pickups, not only in Oman but outside as well.
Originality/Value: There has been a lot of studies and research on
several areas of warehouse operations but none so far on the topic of the
general pickup area of the warehouse.

Keywords: Bottleneck, Backlogs, Pickup areas in Warehouse,
Manufacturing companies in Oman, Warehouse Management System
tools.

Introduction

Warehousing is an essential component of the supply chain management
of a firm. Within logistics, cost control and cost reduction is the main
concern (Jermsittiparsert et al., 2019). Warehouse cost involves costs
related to space, space management, storage, and labor. The labor
involved in managing materials in and out of the warehouse is included
in the time management component. Warehouse-based businesses bear
certain costs for which different calculations are done mannerly (Speh,
2009).

Kasimov (2016) explained the ‘Bullwhip effect’ as one of the most
common warehouse management issues that occur within the majority
of the firms. It is considered as one of the precise mutual occurrences
and the integral consequence via the inventory/order-to-delivery phase.
Once it occurs, it can face undesirable consequences of organizational
success towards supply chain management. Such a phenomenon arises
due to the supply chain propagation through request demand
irregularities arises.
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Congestion within the supply chain might appear towards components within the machine. Such a scene
happens while its previous phase completes the task sooner than the time. The next step and the procedure
partake in achieving the firm’s goals due to the low efficiency of inefficient labor or machines. Since a firm’s
terminal produces a certain logjam, the production line has the greatest standard to remain manipulated that
implies the highest probability for a firm’s production crashing leading to a bottleneck.

A bottleneck in a supply chain can also be referred to as a situation, in which a commaodity takes the most
duration for a specific request. Items that are hailed or need to be completed early, will easily overflow
storage rooms, forcing workers to wait until continuing the operations work. Such shortfalls become
especially harmful towards businesses that produce agricultural or farm commodities having limited useful
cycles. For the firm’s warehouse capacity to remain effective and efficient, the organization needs to address
the issues of warehouses through the implementation of specific right strategies. Ineffective communications
exist as some of the factors that lead to warehousing bottlenecks. Most of the frequent challenges of the
warehouse operations arise due to the bottlenecks, overstocking with dysfunction within warehouse
management, plummet of the motivation of workers, lack work alternative possibilities (Mizgier et al., 2013).
These bottlenecks mainly occur within warehouses of manufacturing firms (Kokemuller, 2021).

Equipment usage and job processes are the most common manufacturing bottlenecks. Due to the rise in the
bottlenecks, task performance within the pickup areas delay warehouse procedures and the routine tasks get
disturbed (Kamali, 2019). According to Wallace (2000), some of the bottlenecks are understaffed or poorly
trained personnel, excessive separation among staff duties, obsolete equipment/technologies and facilities.
Identifying and eliminating the cause of the appearance bottleneck will boost efficiency that will eliminate
wastage of labor and utility.

Manufacturing bottlenecks sourced a heavy downturn in the production capacity of markets which results in
deficit and backlogs (Jacobs, 2020). Gravity Flow (2017) identified two types of backlogs within the
warehouse’s management process:

1. Bottlenecks in the short term — Such backlogs cause the result in momentary/temporary issues. When the
key person becomes sick or goes on holiday, no one else is capable of handling his tasks resulting in a job
backlog.

2. Bottlenecks that last for a long time — such occurrences are common. Suppose the end-of-the-month
control framework gets disrupted every time as a single individual has to perform several sequences with
laborious/time-consumption activities.

According to Pegels and Watrous (2005), the root cause of backlogs within warehouse of the manufacturing
firms are due to the following bottlenecks:

o Machinery incapability/inefficiency.

Out-of-date infrastructure, unplanned downtime, and unreliable forecasting.

Yield losses, reliability issues, and intrinsic capability.

Variations in overall equipment effectiveness.

Improper product mix.

The estimation of backlogs will show the indirect impacts of bottlenecks through backlog estimation.
Backlog can be estimated in simple four steps viz. Calculating the efficiency within each processing resource
(m/activity period or measurements each/per hour); calculating the service demand for each resource; adding
the multiple unit request for each commodity — measuring the total demand for a source and measuring the
implied utilization (total demand + capacity of the resources) (Reinboth, 2014).

For example, a production unit with its operating level capacity of 100% produces 20 merchandise per unit
(say). Workers with the firms operate with 100% capacity whom can produce 10 merchandises in 27 minutes.
It can be determined that the production unit is a bottleneck source resulting in producing the least quantity
of goods throughout the shortest period.

Research Questions

This research study attempted to answer the following research questions:
o What triggers bottlenecks throughout the warehouse picking areas?

o What are the causes of bottlenecks within warehouse picking areas?
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o How backlogs can be efficiently addressed?

Research Objectives

Based on the above research questions the following objectives were defined:
o To investigate backlogs within the picking procedures

¢ To find out what is causing storage picking bottlenecks

o To estimate its effect of creating throughout warehouse picking operations.

Statement of the Problem

Warehousing involves regular inbound-bund operations that arrange products for storage and outbound
functions that assemble, package, and deliver the product are perceived as simply a place to store finished
goods. A single order picker or group of order pickers assigned to the picking zone to pick the batched
products from the same area at a specific time. Usually, one order picker can be allotted to each order picker
(De Koster et al., 2012). This creates the issue of a bottleneck. The backlog effect within the warehouse
pickup operations causes manufacturing firms particularly in Oman with various challenges. It is the major
root problem towards managing warehouse especially addressing the backlog clearance in the pickup
operation areas is a must and there is a need for the study.

Review of Literature

Warehouse functions include incoming core strategies and outgoing packaging and distribution functions
(Westford University College, 2016). Among storage, processing, between transportation and customers,
there should always be warehouse service amenities, built to balance irregular phases with manufacturing,
consumption, and service with different modes for transportation (Kabus, 2016).

Importance of Warehousing in Supply Chain and Logistics

According to Santos international (2015), warehousing provides firms products that involve receiving,
storing, and distributing items which appears simpler when all products are being executed in one place and
the firms’ operating/transportation expenses can be reduced with the help of a warehouse. Ramaa et al. (2012)
stated that warehouse logistics include room management, delivery preparation, providing information to
ensure that the warehouse runs smoothly. According to Arora (2020), warehousing is an important factor of
the supply chain which might not be involved directly with a customer but every sale could not be properly
handled without it. According to Ktodawski et al. (2017), the managing warehouse operation is a complicated
one but the right tools and strategies to manage warehouse operations can save not only the organization but
also provides benefits of saving operation time.

Warehouse Pickup Area Process and its Issues

According to Burinskiene (2010), order processing is a time-consuming task of the warehouse, retrieving
items from designated collection points based on customer demands and the order picking costs is the major
part of the total operating cost. Sinisalo (2016) stated that whenever a product is not available in a specific
warehouse, every picker will spend too much time and energy looking for the product, causing delay resulting
in disgruntled consumers and challenging situation. According to NewcastleSystems (2016), the accuracy
with which warehouse workers could perform requests nor coordinate inventory might lead to fraught with
problems and a bottleneck might occur because of such inefficient processes, slowing everything down.

Challenges of Bottleneck within Warehouse Pickup Area

Supply chain management increases customer support, lowers operational budgets, even enhances a
company’s financial status (Kleab, 2017). Sakthivel and Muralidharan (2019) stated that supply chain
management becoming essential standard business practice, which is critical with every business
performance as customer retention becomes more important than ever before. A single blunder throughout
the distribution chain can create a barrier that slows down the units that come before it (Mizgier et al., 2013).
A rise in inventory before a bottleneck and a shortage of parts following such congestion appear common
(Hajmirfattahtabrizi and Song, 2019). In critical situations, integration of supply, output, and distribution in
manufacturing processes — a procedure of supply chain throughput are determined by the effect of the
bottlenecks, addressing it would improve working capital (Sardar and Lee, 2015).

The Benefits of Effective Supply Chain Management to Minimize Occurrence of Bottleneck

Supply chain management aims to achieve a competitive advantage by conducting operations involving
innovative products of consumers” demand with higher costs (Wahyuni, 2010). It helps companies towards
cost-saving, reduced order processing periods, and increased product availability enabling merchandise to
reach customers quickly (Fawcett et al., 2008).
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Gaps for Growing Firms Manufacturing Warehouse Production

The frequent cause for backlog within warehouse management is the formation of bottlenecks within the
warehouse pickup operation and firms must handle them for smooth business overall operations
(Hajmirfattahtabrizi and Song, 2019).

Identification of Warehouse Pickup Area Bottleneck and Order Pickup Classification

Velumani and Tang (2017) stated that the bottleneck might occur at any point in the manufacturing process.
Ericson (2017) claimed that a bottleneck exists either due to the slow manufacturing system or the machine
not being vacant for long due to disruptions. The lack of importance to the warehouse within the supply chain
network leads to unsuccessful warehouse operations and in particular bottleneck in the pickup line area
(Moran, 2017). Order picking entails the preparation and delivery of required goods and accomplishment of
such tasks (Yu, 2008). Bowles (2020) claimed that order picking accounts for 55% of operating expenses of
the warehouses and the best fit order picking needs to be considered to reduce the expenses. Congestion
within the supply causes bottlenecks due to inefficient labor or machines (Hajmirfattahtabrizi and Song,
2019). Gravity Flow (2017) argued that backlogs may occur for numerous circumstances, including outdated
technology, insufficient workers, and limited resources. Kikolski (2016) claimed that ensuring high
utilization of a workstation processing capability poses several significant challenges towards efficiency with
manufacturing procedures.

Impact of Warehouse Bottleneck towards other Department

Bottleneck within the manufacturing warehouse impacts numerous divisions such as production planning,
assembly planning, and human resource planning (Higgins, 2013). Sticking the position code at the end of
the operation slows down the firm’s entire procedure as the operation package can be processed throughout
only after the label is applied (Stouwdam, 2010). Processing time is a non-value-adding operation that can
be classified as waste in a procedure (Hanus, 2015). The manufacturing process takes a longer duration due
to inefficient system and huge capacity of manufacture consignments, forming backlog (Feldt et al., 2019).

Technologies to Solve Warehouse Bottleneck Target

Custodio and Machado (2020) argued that manual order picking involves the efficacy of stock management,
methods of selecting or modifying products according to request, and the impact of automated systems.
Potential innovative tools such as Warehouse Management System (WMS) entail the framework towards
helping warehouses and distribution centers, with the manual order picking through merging interactive
digital functionality (Plakas et al., 2020). Visibility, traceability, and related details can be provided by
monitoring systems at different phases towards supply chain and logistics, allowing a competitive edge
(Nilsson and Merkle, 2018). Rensburg (2019) suggested that technology tools like Enterprise Resource
Planning (ERP) solutions could aid the warehouse to resolve the bottleneck issues easily as ERP involves
inventory management, and job scheduling services are provided by WMS software, enabling automated
systems storing, automatic picking, including hydraulic ram equipment, etc.

Addressing the Bottleneck

The manufacturing process should be simplified and managed smoothly once a bottleneck is identified and
resolved at the earlier stage rather than allowing it to become severe and the employees should be trained and
able to identify such bottlenecks at the early stage as a preventative measure (LeanProduction, 2011).
Department managers should advise the forefront workers on recognizing the symptoms of a bottleneck and
train them in troubleshooting (Wolniak et al., 2018). More power, changing streamline, removing wasted
measures, increasing workers, and reducing output are some of the solutions to bottlenecks (Lizarralde-
Aiastui et al., 2020).

Research Methodology

In this research, a survey questionnaire was used to collect data from a primary resource. Quantitative
research is one of the tools for research-based with the simplest to do so and analyze (Canals, 2017). The
goal of the research was to resolve its territory's multiple bottlenecks, which was why a quantitative research
method was chosen as the best option. The staff of the Gulf Nails Enterprise was taken into account as the
population of the study. A total of 20 responses were recorded from the population of 50 persons employed
in the company. The ‘Gulf Nails’ corporation remains the Sultanate of Oman’s newest building materials
manufacturers, with a well-developed warehousing business.
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The company’s warehousing personnel provided the sampling frame list. Senior, middle, and procurement
department staff members were involved in this study. Respondents in the first two categories, senior and
medium level, were chosen using a selective representative sample in the study. As the warehouse is the host
department of the warehouse function, all warehouse and operations staff members were included in the
sample. The data collected was analyzed quantitatively to bring out the results.

Findings
Table 1 Bottlenecks

Statements SD D N A SA
Bottlenecks are one of the most
frequent terms used within the 3 4 0 11 2
Organization’s warehouse platform 15% | 20% | 00% | 55% | 10%

Table 1, indicated that 55% of the respondents agreed that bottlenecks are one of the most frequent terms
used within the Organization’s warehouse platform. The respondents working in a manufacturing firm and
managing the warehouse had heard frequently the term ‘bottleneck’ within the organization. Only 20% of
the respondents disagreed that they have not heard about it. There is no doubt that the term ‘bottleneck’ was
known within the Gulf Nails warehouse.

Table 2 Bottleneck Frequently Occurring Area

Occurrence Area Frequency %
Pickup Area 11 55
Production Area 6 30
Storage Area 2 10
Inbound and outbound area 1 5

Table 2 indicated that the majority of the respondents (55%) agreed that the pickup area of the warehouse
operation is the area where the frequent bottleneck occurs followed by 30% of the respondents reporting
Production area and 10% of the respondents reporting Storage area. This finding is similar to that of
Hajmirfattahtabrizi and Song (2019) wherein they have stated that the occurrence of the bottleneck within
the warehouse operation appears in the pickup area, where numerous operation slows down frequently.

Table 3 Reason for the occurrence of Bottlenecks

Reason Frequency %
Lack of Technologies 10 50
Overload Task Capacity 4 20
Low Employees performance 3 15
Others 3 15

Table 3 indicated that the majority of the respondents (50%) agreed that it was due to the lack of warehouse
technologies that cause the creations of the warehouse bottlenecks followed by 20% of the respondents
agreed that due to the overload of the work capacity bottleneck reported occurring. 15% of the respondents
reported that the reason might be due to low employee performance or due to any other reasons. This finding
is similar to Hajmirfattahtabrizi and Song (2019) who have reported that technologies trigger bottleneck
creations and lack of technologies will not lead to bottleneck challenges but might cause some other issues
to the organization.

Table 4 Technical tool to determine Bottlenecks

Determining Technical tools Frequency | %
Warehouse Management Systems (WMS) 4 20
Inventory Management Systems 8 40
Employees work rate performance 6 30
Others 2 10

Table 4 indicated that the majority of the respondents (40%) agreed the inventory management systems tools
were preferred to detect the bottlenecks within warehouse operations followed by 30% of the respondents
preferred Employee's work-rate performance to identify the bottlenecks and 20% of the respondents reporting
Warehouse Management Systems (WMS).
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Table 5 Type of Primary Action to be Taken to Solve the Bottlenecks

Primary Action Taken Frequency | %
Identification of bottleneck 3 15
Consequence 7 35
Management to decide 10 50
Preventing from future bottlenecks 0 0

Table 5 indicated that the majority of the respondents (35%) agreed that the consequent action will be taken
when a bottleneck situation arises. 35% of the respondents agreed that identifying the ‘consequence’ was
used as a primary step to solve bottleneck issues. Only 15% of the respondents agreed that identification was
considered the primary step. No response was recorded towards preventing future bottleneck occurrence.

Table 6 Action taken through External Source to Solve the Bottlenecks

Action through External Source Frequency | %
Seeking third parties to address the issues 5 25
Exploring external source to solve the issues 9 45
No actions necessitated from the external source 2 10
None of the above 4 20

Table 6 indicated that the majority of the respondents (45%) agreed that exploring external sources to solve
the issues was preferred in solving the bottlenecks. 25% of the respondents agreed that Seeking third parties
to address the bottleneck issues was preferred. Only 10% of the respondents confirmed that no action was

necessitated from the external source.

Table 7 Tools Recommended to Solve the Bottlenecks

Tools Recommended Frequency | %
Different Technical Tools 1 5
Human Efforts only 3 15
Strategic Planning 5 25
All of the above 11 55

Table 7 indicated that 25% of the respondents recommended Strategic Planning as the tool to solve the
bottleneck issues. 15% of the respondents suggested Human efforts alone to solve the bottlenecks whereas
only 5% recommended adopting different technical tools. The majority of the respondents (45%) agreed that
the combination of all the tools to solve the bottlenecks.

Table 8 Impact of Bottleneck within the Production Line

Agreed Percentage | Frequency %
10% - 20% 4 20
20% -30% 8 40
30% - 40% 4 20
40% - 50% 4 20

Table 8 indicated that the majority of the respondents (40%) agreed that the impact of bottleneck within the
production line was 20% — 30%. 20 % of the respondents agreed that the impact of the bottleneck within the
production line was reported to be all other percentages viz. 10% - 20%, 30% - 40% and40% - 50%.

Table 9 Areas where Effect could be Reduced

Areas Frequency %
Warehouse production line 2 10
Pickup area of the warehouse 6 30
Warehouse labor procedure area 8 40
Warehouse technology malfunctions 4 20
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Table 9 indicated that the majority of the respondents (40%) agreed that the areas where the effect could be
reduced were warehouse labor procedure areas. 30% of the respondents agreed that the effect could be
reduced was the Pickup area of the warehouse. 20% of the respondents agreed that the area where the effect
could be reduced was Warehouse technology malfunctions.

Table 10 Tools Required to Avoid Bottleneck

Tools Required Frequency | %
Technology tools 1 5
Upgrading Diverse skills sets 8 40
Inventory cycle testing 4 20
Others 7 35

Table 10 indicated that the majority of the respondents (40%) agreed that upgrading diverse skill sets required
to avoid bottlenecks. 20% of the respondents agreed that Inventory cycle testing is the tool required to avoid
bottlenecks. Only 5% of the respondents agreed that Technology tools were required to avoid bottlenecks.
35% of the respondents confirmed all other tools.

Table 11 Manner Bottleneck Destruction Caused to Warehouse Area

Destruction Type Frequency %
Damages 2 10
Inventory management difficulties 4 20
Loss of productions 8 40
Product shortage 6 30

Table 11 indicated that the majority of the respondents (40%) agreed that bottlenecks lead to loss of
productions within warehouse operations. 30% of the respondents agreed that bottlenecks lead to Product
Shortages while 20% of the respondents agreed that bottlenecks lead to inventory management difficulties.
Only 10% of the respondents agreed that bottlenecks lead to damages within warehouse operations.

Conclusion

From the above findings, it is concluded that the bottleneck in the warehouse pickup area was found to be
problematic for warehouse operation management. This is similar to the study by ALKhatib (2009). It is
also concluded that the occurrence of warehouse bottleneck was not a new issue to the Gulf Nails firm. The
employees were well aware of the challenges brought in by the bottlenecks within the warehouse pickup
operations and the solutions to handle them. Further, the respondents stated that they faced bottlenecks mostly
in the pickup area and agreed to the fact that it was mostly due to a lack of proper technology. Most of them
also felt that an inventory management system would keep the bottlenecks in check. The majority of them
agreed that not only tools but strategic planning and efforts by the staff are extremely important in solving a
bottleneck issue. Most of the staff members stated that the bottleneck issue could affect 20 to 30 percent of
the production line. Introducing modern technology, it is confirmed that the different types of bottleneck
issues could be solved and human labor efforts would not be wasted. Moreover, it was identified that the firm
should not rely fully on the technology solutions as it was also one of the causes of bottlenecks. It was
identified that most of the warehouse pickup area bottlenecks occur due to least adaptation towards
technologies. This finding is similar to the result of the study by Ericson (2017).

Recommendations

Balancing between human and technology will be the apt solution to handle the bottleneck issues of the firm
warehouse pickup operations and the best solution for the Gulf Nails firm towards the identification of the
bottleneck issues is clear that the issues could be arrested with the cooperation and the full support of the
management. This will result in the development of a coordinated and well-developed overall organizational
work procedure. Further, to resolve bottleneck issues, it is advised to increase the number of persons involved
in the bottleneck issues team as suggested by Anderson et al. (2021) in a similar study. As suggested by Ba-
Awain and Daud (2018), the company may delegate some employees from another operation to help execute
the bottleneck operation during an unutilized period and the company can increase the number of resources
running the operation without adding headcount.

The firm should take steps to close the gaps of the bottleneck occurrence in the recent/future warehouse
operations through adaptation to technologies. It is suggested that the warehouse should be appropriately
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computerized via technology solutions to enhance the bottleneck of storeroom operations. It is also suggested

to keep updating the warehouse technologies to avoid bottleneck occurrences and disturbances. Enhancing

information exchange within warehouses, introducing track — and — trace devices with reminders will help to
resolve bottleneck issues as suggested by Four Principles (2017).

Without the help of modern technologies, it will be difficult for labor to achieve the company goals within
the specified time frame (Masudin et al., 2020). So, employees should also be given advanced training in
information technology.

It is also suggested that the Gulf Nails set up advanced strategies to prevent occurrences of warehouse
bottlenecks in the coming future.
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