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Abstract

This study investigates the optimization of productivity in food retail warehouses
through the integration of technological innovation, best practices, and
interdepartmental cooperation. Utilizing a mixed-methods approach, the research
combines quantitative analysis of key performance indicators (KPIs) with qualitative
insights from logistics managers. Key findings reveal a steady improvement in order
accuracy from 94.68% in 2019 to 95.55% in 2023, and an increase in employee
productivity from 76.17 units per hour to 80.17 units per hour over the same period.
The thematic analysis highlights the significance of advanced inventory management
systems, regular training, optimized warehouse layouts, and sustainable practices. The
study underscores the importance of a comprehensive, multifaceted strategy to achieve

operational excellence in warehouse management.

Keywords : Warehouse productivity, technological innovation, interdepartmental
cooperation, order accuracy, employee productivity, inventory management, logistics,

sustainability, operational efficiency.
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CHAPTER 1. INTRODUCTION

1.1 Background and Context

The food retail industry is a critical component of the global economy, with warehouses
serving as essential hubs that facilitate the efficient movement and storage of products
from suppliers to consumers. The efficiency of these warehouses directly impacts the
overall performance of the supply chain, influencing factors such as inventory turnover,

order accuracy, and delivery times (Frazelle, 2002). As consumer expectations for




faster delivery and higher product availability continue to rise, optimizing warehouse

productivity has become increasingly important (Richards, 2014).

Technological advancements have played a significant role in transforming warehouse
operations. Automation technologies, such as automated storage and retrieval systems
(AS/RS), robotics, and conveyor systems, have been widely adopted to enhance
operational efficiency and reduce labor costs (Gu et al., 2010). Additionally, the
implementation of advanced inventory management systems and warehouse
management systems (WMS) has enabled more precise control over inventory levels
and improved order fulfillment processes (Ramaa, Rangaswamy & Subramanya, 2012).
The integration of data analytics and Internet of Things (I0oT) technologies further
facilitates real-time monitoring and decision-making, leading to more responsive and

adaptive warehouse operations (Barreto, Amaral & Pereira, 2017).

Despite these technological advancements, many warehouses still face significant
challenges in achieving optimal productivity. Inefficiencies in workflow processes,
inaccuracies in inventory management, and poor coordination between departments can
result in delays, increased costs, and suboptimal performance (Baker, 2006).
Addressing these challenges requires a holistic approach that combines technological
solutions with best practices in warehouse management and fosters effective

interdepartmental cooperation.

Best practices in warehouse management involve the systematic implementation of
standardized procedures, workforce training, and continuous improvement initiatives
(Tompkins et al., 2010). These practices aim to streamline operations, enhance
accuracy, and improve overall efficiency. For instance, the use of lean principles and
Six Sigma methodologies can help identify and eliminate waste, reduce variability, and
improve process reliability (Sharma & Shah, 2016). Additionally, effective inventory
management techniques, such as just-in-time (JIT) and cross-docking, can minimize

inventory holding costs and reduce lead times (Emmett, 2005).

Interdepartmental cooperation is another critical factor in optimizing warehouse
productivity. Effective communication and collaboration between departments, such as
procurement, inventory control, and distribution, are essential for synchronizing
activities and ensuring smooth operations (Mentzer, Stank & Esper, 2008). For

example, close coordination between the procurement and inventory control




departments can prevent stockouts and overstock situations, while collaboration
between the warehouse and distribution teams can enhance order fulfillment accuracy
and timeliness (Christopher, 2016).

In conclusion, optimizing productivity in food retail warehouses requires a multifaceted
approach that integrates technological innovation, best practices, and interdepartmental
cooperation. This thesis explores the interplay between these elements and provides
empirical evidence on their impact on warehouse performance. By examining key
performance indicators (KPIs) and gathering insights from logistics managers through
qualitative interviews, this study aims to develop a comprehensive framework for

enhancing warehouse productivity in the food retail industry.

1.2 Research Problem

Despite significant advancements in technology and management practices, many food
retail warehouses continue to face challenges in achieving optimal productivity. Issues
such as inefficient workflows, poor inventory management, and lack of coordination
between departments often hinder performance. There is a need to understand how
technological tools can be effectively implemented in conjunction with best practices
and how interdepartmental cooperation can be fostered to address these challenges.
This research aims to fill the gap by providing empirical evidence on the impact of these

factors on warehouse productivity.

1.3 Research Objectives

The primary objective of this study is to identify and evaluate the key factors that
contribute to optimizing productivity in food retail warehouses. Specifically, the study

aims to:

e Assess the role of technological innovations in enhancing warehouse
operations.

e Identify best practices that can improve efficiency and accuracy in warehouse
activities.

e Examine the importance of interdepartmental cooperation in achieving seamless

operations.

10

—
| —



e Develop a comprehensive framework for integrating technology, best practices,

and interdepartmental cooperation to maximize productivity.

1.4 Research Questions

To achieve the research objectives, the study will address the following research

questions:

e How do technological innovations impact productivity in food retail
warehouses?

e What are the best practices in warehouse management that contribute to
increased efficiency and accuracy?

e In what ways does interdepartmental cooperation affect warehouse
performance?

e How can technological innovations, best practices, and interdepartmental

cooperation be integrated to optimize productivity?

1.5 Significance of the Study

This study is significant for several reasons. First, it provides a comprehensive analysis
of how various factors influence productivity in food retail warehouses, offering
valuable insights for warehouse managers and logistics professionals. Second, the
integration of quantitative analysis (KPIl assessment) and qualitative insights
(managerial interviews) ensures a holistic understanding of the issues at hand. Third,
the findings of this research will contribute to the existing body of knowledge by
highlighting effective strategies for improving warehouse operations. Lastly, the
practical recommendations derived from this study can guide industry practitioners in

implementing measures to enhance productivity and achieve operational excellence.

1.6 Structure of the Thesis
The thesis is structured as follows:

Chapter 1: Introduction - Provides the background, research problem, objectives,

research questions, significance, and structure of the thesis.
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Chapter 2: Literature Review - Reviews relevant literature on warehouse management,

technological innovations, best practices, interdepartmental cooperation, and KPIs.

Chapter 3: Research Methodology - Outlines the research design, data collection
methods, sampling techniques, data analysis methods, ethical considerations, and

limitations of the study.

Chapter 4: Quantitative Analysis of Warehouse KPIs - Presents the quantitative
analysis of selected KPIs, including data collection, processing, and interpretation of

findings.

Chapter 5: Qualitative Insights from Managerial Interviews - Provides qualitative
insights from interviews with logistics managers, focusing on technological

innovations, best practices, and interdepartmental cooperation.

Chapter 6: Discussion - Integrates quantitative and qualitative findings, discusses

implications for warehouse management, and compares results with existing literature.

Chapter 7: Conclusions and Recommendations - Summarizes key findings, offers
practical recommendations, highlights contributions to theory and practice, and

suggests areas for future research.

CHAPTER 2. LITERATURE REVIEW

2.1 Overview of Warehouse Management

Warehouse management is a critical component of supply chain operations,
encompassing the planning, organization, and control of warehouse activities to ensure
efficient storage, handling, and movement of goods (Frazelle, 2002). The primary goal
of warehouse management is to optimize warehouse performance, which directly

impacts the overall efficiency and effectiveness of the supply chain (Baker, 2006).
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Historically, warehouses served as simple storage spaces for surplus goods. However,
the role of warehouses has evolved significantly over time. Modern warehouses are
complex, dynamic environments that perform a variety of functions, including
receiving, put-away, storage, picking, packing, and shipping (Tompkins et al., 2010).
These functions are supported by a range of technologies and management practices

designed to enhance productivity and accuracy.

One of the foundational aspects of warehouse management is the layout and design of
the warehouse. Effective warehouse layout aims to minimize travel time, maximize
space utilization, and facilitate smooth flow of goods (Rouwenhorst et al., 2000). Key
considerations in warehouse design include the arrangement of storage racks,
placement of workstations, and allocation of space for different activities. Various
layout configurations, such as U-shaped, I-shaped, and L-shaped layouts, are used
depending on the specific operational requirements and constraints (Baker & Canessa,
2009).

Storage systems and strategies play a crucial role in warehouse operations. Common
storage systems include pallet racking, shelving, and automated storage and retrieval
systems (AS/RS) (Gu et al., 2010). The choice of storage system depends on factors
such as the type of goods, inventory turnover rates, and space availability. Storage
strategies, such as random storage, dedicated storage, and class-based storage, are
employed to optimize space utilization and retrieval efficiency (De Koster, Le-Duc &
Roodbergen, 2007).

Order picking is one of the most labor-intensive and costly activities in warehouse
operations, often accounting for up to 55% of total warehouse operating costs
(Tompkins et al., 2010). Efficient order picking strategies are essential for improving
productivity and reducing errors. Common order picking methods include discrete
order picking, batch picking, zone picking, and wave picking. The choice of picking
method depends on factors such as order volume, product variety, and warehouse layout
(Van Gils, Ramaekers & Caris, 2018).

Technological advancements have revolutionized warehouse management. Warehouse
management systems (WMS) are critical tools that provide real-time visibility and

control over warehouse operations (Ramaa, Rangaswamy & Subramanya, 2012). WMS
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functionalities include inventory tracking, order management, and resource planning.
The integration of technologies such as barcode scanning, RFID, and 10T devices
further enhances data accuracy and operational efficiency (Barreto, Amaral & Pereira,
2017).

Automation technologies, such as conveyor systems, automated guided vehicles
(AGVs), and robotics, have become increasingly prevalent in modern warehouses.
These technologies reduce labor dependency, increase throughput, and improve safety
(Zhang et al., 2017). For instance, Amazon's use of Kiva robots has significantly
increased the speed and accuracy of order fulfillment in its distribution centers
(Wulfraat, 2014).

Best practices in warehouse management involve the implementation of standardized
procedures, workforce training, and continuous improvement initiatives. Lean
principles and Six Sigma methodologies are widely adopted to identify and eliminate
waste, reduce process variability, and enhance overall efficiency (Sharma & Shah,
2016). Additionally, performance measurement through key performance indicators
(KPIs) is essential for monitoring and improving warehouse operations (Richards,
2014).

Despite technological advancements and best practices, warehouses face numerous
challenges. These include handling a high variety of products, managing seasonal
demand fluctuations, dealing with labor shortages, and ensuring workplace safety
(Baker, 2006). Furthermore, the increasing complexity of supply chains and the
growing demand for faster order fulfillment have heightened the pressure on

warehouses to operate more efficiently and responsively (Christopher, 2016).

In summary, warehouse management is a multifaceted discipline that requires a
strategic approach to optimize the performance of warehouse operations. The
integration of advanced technologies, effective storage and picking strategies, and best
practices in management are critical for achieving high levels of productivity and
accuracy. As warehouses continue to evolve in response to changing market demands
and technological advancements, ongoing research and innovation are essential to

address emerging challenges and opportunities in the field.
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2.2 Technological Innovations in Warehousing

Technological innovations have profoundly transformed warehousing operations,
offering solutions that enhance efficiency, accuracy, and overall productivity. The
integration of advanced technologies into warehouse management processes has led to
significant improvements in inventory control, order fulfillment, and operational
workflows. This section explores key technological innovations in warehousing,
including automated storage and retrieval systems (AS/RS), robotics, warehouse

management systems (WMS), Internet of Things (10T), and data analytics.
Automated Storage and Retrieval Systems (AS/RS)

Automated Storage and Retrieval Systems (AS/RS) are a cornerstone of modern
warehouse automation. AS/RS solutions automate the storage and retrieval of goods,
reducing the need for manual labor and minimizing errors (Koster, Le-Duc &
Roodbergen, 2007). These systems consist of a variety of components, including
storage racks, conveyors, and robotic shuttles, which work together to efficiently
manage inventory. AS/RS systems improve space utilization and throughput by

allowing for high-density storage and fast retrieval times (Frazelle, 2002).

2.2.1 Robotics and Automation

The use of robotics in warehouses has increased significantly, driven by the need to
enhance efficiency and reduce reliance on human labor. Robotics technology, including
automated guided vehicles (AGVs) and autonomous mobile robots (AMRS), plays a
crucial role in material handling, order picking, and packing processes (Wurman,
D’Andrea & Mountz, 2008). For instance, Amazon’s deployment of Kiva robots in its
fulfillment centers has dramatically improved order picking speed and accuracy,
showcasing the potential of robotics to transform warehousing operations (Wulfraat,
2014).

2.2.2 Warehouse Management Systems (WMS)

Warehouse Management Systems (WMS) are essential tools for managing day-to-day
warehouse operations. WMS software provides real-time visibility into inventory
levels, order statuses, and resource utilization, enabling warehouse managers to make
informed decisions (Barreto, Amaral & Pereira, 2017). Key functionalities of WMS

include inventory tracking, order management, labor management, and yard
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management. The integration of WMS with other enterprise systems, such as ERP and
TMS, enhances overall supply chain coordination and efficiency (Ramaa, Rangaswamy
& Subramanya, 2012).

2.2.3 Internet of Things (loT)

The Internet of Things (10T) has introduced a new paradigm in warehousing, enabling
the connectivity of various devices and systems for enhanced operational visibility and
control. 10T devices, such as sensors, RFID tags, and smart shelves, collect and transmit
data in real-time, providing insights into inventory levels, environmental conditions,
and equipment performance (Barreto, Amaral & Pereira, 2017). This real-time data
helps in predictive maintenance, inventory optimization, and ensuring the quality and

safety of stored products (Zhong et al., 2017).

2.2.4 Data Analytics and Artificial Intelligence (Al)

Data analytics and artificial intelligence (Al) have become integral to modern
warehouse management. Advanced analytics tools process vast amounts of data
generated by warehouse operations to identify patterns, trends, and anomalies
(Hofmann & Riisch, 2017). Al-driven solutions, such as machine learning algorithms
and predictive analytics, enable warehouses to optimize inventory levels, forecast
demand, and streamline workflows (Ivanov, Tsipoulanidis & Schonberger, 2017). For
example, predictive analytics can anticipate stockouts or overstock situations, allowing

managers to make proactive decisions.

2.2.5 Blockchain Technology

Blockchain technology, known for its application in securing and verifying
transactions, has found use in warehousing for enhancing transparency and traceability.
Blockchain can be used to create immutable records of inventory movements, ensuring
data integrity and reducing the risk of fraud (Kshetri, 2018). This technology is
particularly useful in the food supply chain, where traceability and compliance with
safety standards are critical (Tian, 2016).
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2.2.6 Drones and Aerial Systems

Drones are emerging as a valuable tool in warehousing, primarily for inventory
management and monitoring. Drones equipped with cameras and RFID scanners can
quickly and accurately conduct inventory counts, reducing the time and labor required
for manual stocktaking (Tang et al., 2021). Additionally, drones can be used for
inspecting hard-to-reach areas, ensuring safety and efficiency in large warehouse
facilities (Kumar & Kumar, 2021).

2.3 Best Practices in Warehouse Management

Best practices in warehouse management involve the implementation of systematic
procedures, continuous improvement strategies, and efficient use of resources to
optimize warehouse operations. These practices are designed to enhance productivity,
reduce errors, and ensure the timely and accurate fulfillment of orders. This section
provides an extended analysis of the key best practices in warehouse management,
including lean warehousing, inventory management, workforce management, and the

adoption of standardized procedures.

2.3.1 Lean Warehousing

Lean warehousing is a methodology derived from lean manufacturing principles,
focusing on eliminating waste and improving efficiency within warehouse operations
(Sharma & Shah, 2016). Waste in a warehouse context can take many forms, including
excess inventory, unnecessary movement of goods, waiting times, and inefficient

processes. Implementing lean principles involves several key practices:

Value Stream Mapping: Identifying and mapping all the processes involved in
warehouse operations to visualize and analyze the flow of materials and information.
This helps in identifying bottlenecks and areas of waste (Rother & Shook, 2003).

5S Methodology: A systematic approach to organizing the workplace, which includes
Sort, Set in Order, Shine, Standardize, and Sustain. This practice enhances workplace

organization, reduces search times, and improves safety (Osada, 1991).

Kaizen: A continuous improvement philosophy that encourages all employees to

contribute to incremental improvements in processes. Regular kaizen events focus on

17
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specific areas for improvement, promoting a culture of ongoing enhancement (Imai,

1986).

2.3.2 Inventory Management

Effective inventory management is crucial for maintaining optimal stock levels,

reducing holding costs, and ensuring product availability. Best practices in inventory

management include:

ABC Analysis: Categorizing inventory into three categories (A, B, and C) based
on their importance and value. ‘A’ items are high-value, low-quantity goods,
‘B’ items are moderate in value and quantity, and ‘C’ items are low-value, high-
quantity goods. This prioritization helps focus resources on managing the most
critical items (Gajpal, Ganesh & Rajendran, 1994).

Just-In-Time (JIT) Inventory: Reducing inventory levels by receiving goods
only as they are needed for production or sales. JIT helps minimize holding
costs and reduce the risk of obsolescence, but requires accurate demand
forecasting and strong supplier relationships (Ohno, 1988).

Cycle Counting: A method of perpetual inventory auditing where a subset of
inventory is counted on a rotating schedule. This practice helps maintain

accurate inventory records and identifies discrepancies early (Piasecki, 2003).

2.3.3 Workforce Management

The efficiency and productivity of warehouse operations are heavily dependent on the

workforce. Best practices in workforce management focus on training, safety, and

motivation:

Training and Development: Providing comprehensive training programs for
warehouse employees to ensure they are proficient in operating equipment,
following procedures, and using technology effectively. Continuous
development opportunities keep employees updated with the latest best
practices and technological advancements (Greasley, 2008).

Safety Management: Implementing robust safety protocols to minimize
workplace accidents and injuries. Regular safety training, proper equipment

18
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maintenance, and clear safety signage are essential components of a safe
working environment (Jenkins, 2015).

Performance Incentives: Motivating employees through performance-based
incentives and recognition programs. These can include bonuses, awards, and
career advancement opportunities for achieving productivity targets and

demonstrating excellence (Baker, 2006).

2.3.4 Standardized Procedures

Standardizing warehouse procedures ensures consistency, reduces errors, and improves

efficiency. Key practices for standardization include:

Standard Operating Procedures (SOPs): Documenting and implementing
detailed SOPs for all critical warehouse activities, such as receiving, put-away,
picking, packing, and shipping. SOPs provide clear instructions and reduce
variability in task execution (Tompkins et al., 2010).

Process Automation: Automating repetitive and time-consuming tasks to
improve accuracy and speed. Technologies such as automated conveyor
systems, sortation systems, and robotic picking can streamline operations and
reduce manual labor (Gu et al., 2010).

Quality Control: Establishing quality control measures to ensure that warehouse
processes meet defined standards. Regular audits and inspections help identify

deviations and implement corrective actions promptly (Richards, 2014).

2.3.5 Cross-Docking

Cross-docking is a logistics practice where incoming goods are directly transferred to

outbound transportation with minimal or no storage time. This practice reduces

handling and storage costs, decreases lead times, and improves inventory turnover

(Apte & Viswanathan, 2000). Successful implementation of cross-docking requires:

Synchronization: Coordinating inbound and outbound shipments to ensure
smooth and timely transfer of goods. Advanced scheduling systems and real-
time communication with suppliers and customers are essential (Bartholdi &
Gue, 2004).
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Facility Layout: Designing the warehouse layout to facilitate efficient cross-
docking operations. This includes strategic placement of loading docks and

sorting areas to minimize movement and handling (Baker & Canessa, 2009).

2.3.5 Slotting Optimization

Slotting optimization involves strategically placing inventory within the warehouse to

maximize picking efficiency and reduce travel time. Key considerations include:

Velocity-Based Slotting: Placing high-demand items closer to the picking area
to reduce travel time and improve picking speed. This requires regular analysis
of order data to adjust slotting based on item velocity (Tompkins et al., 2010).

Product Compatibility: Grouping items that are frequently ordered together in
close proximity to streamline the picking process. This practice reduces the

likelihood of errors and increases efficiency (Rouwenhorst et al., 2000).

2.3.6 Sustainability Practices

Sustainability has become an important consideration in warehouse management, with

practices aimed at reducing environmental impact and promoting social responsibility.

Key sustainability practices include:

Energy Efficiency: Implementing energy-efficient lighting, heating, and
cooling systems to reduce energy consumption. The use of renewable energy
sources, such as solar panels, can further enhance sustainability (Langevin,
Riopel & Campbell, 2016).

Waste Reduction: Reducing waste through recycling programs, minimizing
packaging materials, and implementing reverse logistics processes for returned
goods (Rogers & Tibben-Lembke, 2001).

Green Building Design: Designing and constructing warehouse facilities with
environmentally friendly materials and practices, such as LEED certification
standards, to minimize the ecological footprint (Kozlowski, Searcy & Bardecki,
2015).

2.4 Interdepartmental Cooperation in Warehousing

Interdepartmental cooperation is a critical factor in the successful operation of

warehousing and logistics systems. Effective collaboration among various departments
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within a warehouse organization, including procurement, inventory management,
shipping, and receiving, is essential for ensuring seamless operations and optimizing
productivity. Interdepartmental cooperation involves coordinated efforts, clear
communication, and a shared commitment to common goals, which together help to

overcome operational challenges and enhance overall efficiency.

The importance of interdepartmental cooperation in warehousing cannot be overstated.
Warehousing operations involve a multitude of interconnected processes, and the
efficiency of one department often depends on the actions of another. For example, the
accuracy of inventory management is directly influenced by the effectiveness of the
receiving department in verifying incoming shipments. Similarly, the speed and
accuracy of order fulfillment rely on the synchronization between picking, packing, and
shipping departments. Without effective cooperation, these interdependencies can lead
to bottlenecks, errors, and delays, ultimately affecting customer satisfaction and

operational costs (Mentzer, Stank & Esper, 2008).

Effective communication is a cornerstone of interdepartmental cooperation. Clear and
timely communication ensures that all departments are aware of their responsibilities,
current priorities, and any changes in plans or procedures. Regular meetings and
updates can facilitate this communication, helping to align departmental goals and
actions. The use of collaborative technologies, such as warehouse management systems
(WMS) and enterprise resource planning (ERP) systems, can further enhance
communication by providing real-time visibility into inventory levels, order statuses,
and workflow progress (Ramaa, Rangaswamy & Subramanya, 2012). These systems
enable different departments to access the same information, reducing the likelihood of

miscommunication and errors.

Trust and mutual respect among departments are also vital for fostering cooperation.
When departments trust each other’s capabilities and commitment to shared goals, they
are more likely to work collaboratively and support one another. This trust can be built
through joint problem-solving initiatives, cross-functional training programs, and team-
building activities. Recognizing and valuing the contributions of each department can
further strengthen these relationships, creating a more cohesive and cooperative work

environment (Mentzer, Stank & Esper, 2008).
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One of the significant benefits of interdepartmental cooperation is improved problem-
solving and decision-making. When departments collaborate, they bring diverse
perspectives and expertise to the table, leading to more comprehensive and innovative
solutions. For instance, a cross-functional team comprising members from
procurement, inventory management, and shipping can collectively identify and
address issues related to stockouts or delivery delays more effectively than a single
department working in isolation. This collaborative approach not only resolves
immediate problems but also helps in identifying root causes and implementing

preventive measures (Christopher, 2016).

Interdepartmental cooperation also plays a crucial role in implementing and sustaining
best practices in warehouse management. For example, the adoption of lean principles
and continuous improvement initiatives requires coordinated efforts across all
departments. Lean warehousing practices, such as just-in-time inventory and cross-
docking, involve precise timing and coordination between receiving, storage, and
shipping departments. Similarly, continuous improvement processes, such as kaizen
events, benefit from the input and participation of employees from different
departments, ensuring that improvements are holistic and sustainable (Sharma & Shah,
2016).

Moreover, effective interdepartmental cooperation can enhance adaptability and
responsiveness in warehousing operations. In today’s dynamic business environment,
warehouses must quickly adapt to changes in demand, supply chain disruptions, and
evolving customer requirements. When departments work together seamlessly, they
can more effectively adjust their operations to respond to these changes. For instance,
during peak seasons or promotional events, close coordination between procurement,
inventory management, and shipping can ensure that stock levels are appropriately
managed and orders are fulfilled promptly (Baker, 2006).

However, achieving effective interdepartmental cooperation is not without challenges.
Organizational silos, where departments operate in isolation with little interaction or
communication, are a common barrier. These silos can lead to a lack of understanding
and appreciation of each other’s roles and challenges, fostering an “us versus them”
mentality. To overcome this, warehouse managers must actively promote a culture of

collaboration and open communication. Breaking down these silos may involve
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structural changes, such as creating cross-functional teams, as well as cultural shifts,

such as encouraging open dialogue and shared accountability (Richards, 2014).

In addition, leadership plays a crucial role in fostering interdepartmental cooperation.
Leaders must set the tone for collaboration by demonstrating cooperative behavior,
encouraging teamwork, and providing the necessary resources and support for
collaborative initiatives. Leadership involvement is particularly important in resolving
conflicts and facilitating negotiations between departments, ensuring that
disagreements are addressed constructively and do not impede overall operational

performance (Mentzer, Stank & Esper, 2008).

In conclusion, interdepartmental cooperation is essential for optimizing warehouse
operations and achieving high levels of productivity and efficiency. By fostering
effective communication, building trust, and promoting a culture of collaboration,
warehouses can enhance their problem-solving capabilities, implement best practices
more effectively, and respond more adaptively to changes in the business environment.
Overcoming organizational silos and ensuring strong leadership support are critical to

realizing the full benefits of interdepartmental cooperation in warehousing.

2.5 Key Performance Indicators (KPIs) in Warehousing

Key Performance Indicators (KPIs) are essential metrics used to measure and evaluate
the efficiency, effectiveness, and productivity of warehousing operations. They provide
quantitative data that help managers understand the performance of various processes,
identify areas for improvement, and make informed decisions to optimize operations.
This section explores the critical KPIs in warehousing, their significance, and how they

can be used to enhance warehouse performance.

2.5.1 Order Accuracy

Order accuracy measures the percentage of orders correctly picked, packed, and
shipped without errors. High order accuracy is crucial for customer satisfaction and
retention, as errors can lead to returns, additional handling costs, and customer

dissatisfaction (Richards, 2014). It is calculated as follows:

Order Accuracy = ( Total Correct Orders / Total Orders Shipped) x 100
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Maintaining a high order accuracy rate requires effective inventory management,

precise picking and packing processes, and robust quality control measures.

2.5.2 Inventory Accuracy

Inventory accuracy assesses the congruence between recorded inventory levels and
actual physical inventory. Accurate inventory records are vital for effective stock
management, preventing stockouts, and reducing excess inventory (Piasecki, 2003).
Inventory accuracy can be measured through cycle counting and reconciliation

processes and is expressed as:
Inventory Accuracy=(Counted Inventory / Recorded Inventory)x100

High inventory accuracy reduces discrepancies, enhances order fulfillment reliability,

and improves overall warehouse efficiency.

2.5.3 Order Cycle Time

Order cycle time is the total time taken from the receipt of an order to its delivery. It
encompasses all stages of the order fulfillment process, including order processing,
picking, packing, and shipping (Baker, 2006). Reducing order cycle time is essential

for improving customer satisfaction and competitive advantage. It can be calculated as:
Order Cycle Time=Order Delivery Date—Order Placement Date

Shorter order cycle times indicate more efficient operations and quicker responses to

customer demands.

2.5.4 Picking Productivity

Picking productivity measures the efficiency of the picking process by evaluating the
number of items picked per hour or per shift. It is a critical KPI as picking is one of the
most labor-intensive activities in warehousing (Tompkins et al., 2010). Picking
productivity can be enhanced through optimized layout design, effective use of

technology, and employee training. It is calculated as:
Picking Productivity = Total Items Picked / Total Picking Hours

Improving picking productivity reduces labor costs and accelerates the order fulfillment

process.
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2.5.5 Shipping Accuracy

Shipping accuracy measures the percentage of shipments delivered to customers
without errors, including correct items, quantities, and addresses. High shipping
accuracy is essential for maintaining customer trust and reducing costs associated with
returns and re-shipments (Ramaa, Rangaswamy & Subramanya, 2012). It is expressed

as:
Shipping Accuracy=(Total Accurate Shipments / Total Shipments)x100

Maintaining high shipping accuracy requires effective communication, precise

labeling, and thorough verification processes.

2.5.6 Dock-to-Stock Time

Dock-to-stock time is the time taken to move received goods from the receiving dock
to the storage location and make them available for picking (Frazelle, 2002). Reducing
dock-to-stock time enhances inventory turnover and availability, contributing to overall
warehouse efficiency. It can be calculated as:

Dock-to-Stock Time=Storage Availability Time — Receipt Time

Efficient dock-to-stock processes minimize delays and ensure timely replenishment of

inventory.

2.5.7 Storage Utilization

Storage utilization measures the percentage of warehouse storage capacity being used.
Optimal storage utilization is crucial for maximizing space efficiency and minimizing

costs (Richards, 2014). It is calculated as:
Storage Utilization=(Occupied Storage Space / Total Storage Space)x100

Balancing storage utilization involves effective slotting, inventory management, and

space planning strategies.

2.5.8 Employee Productivity

Employee productivity evaluates the output of warehouse employees relative to the
time worked. It encompasses various activities, including receiving, picking, packing,

and shipping (Greasley, 2008). Employee productivity can be measured through:
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Employee Productivity=Total Units Handled / Total Hours Worked

Improving employee productivity requires adequate training, motivation, and the

implementation of efficient processes and technologies.

2.5.9 Customer Order Lead Time

Customer order lead time is the time taken from when a customer places an order to
when they receive it. This KPI is crucial for customer satisfaction and competitive

positioning (Christopher, 2016). It can be calculated as:
Customer Order Lead Time=Delivery Date — Order Placement Date

Reducing customer order lead time involves streamlining order processing, efficient

picking and packing, and reliable shipping practices.

2.5.10 Cost per Order

Cost per order measures the total cost incurred to fulfill an order, including labor,
packaging, shipping, and overhead costs (Baker & Canessa, 2009). This KPI is vital for

understanding the financial efficiency of warehouse operations. It can be calculated as:
Cost per Order=Total Fulfillment Costs / Total Orders Fulfilled

Reducing cost per order involves optimizing resource use, improving process

efficiencies, and leveraging economies of scale.

In conclusion, KPIs are indispensable tools for measuring and enhancing the
performance of warehousing operations. By tracking and analyzing KPIs such as order
accuracy, inventory accuracy, order cycle time, picking productivity, shipping
accuracy, dock-to-stock time, storage utilization, employee productivity, customer
order lead time, and cost per order, warehouse managers can identify strengths, pinpoint
areas for improvement, and implement strategies to optimize performance. Continuous
monitoring and improvement of these KPIs are essential for maintaining high levels of
efficiency, accuracy, and customer satisfaction in the dynamic environment of food

retail warehousing.

2.6 Gaps in Existing Research

While considerable research has been conducted on various aspects of warehouse

management, technological innovations, best practices, and interdepartmental
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cooperation, several gaps in the literature still exist. Identifying these gaps is crucial for
guiding future research and addressing unresolved issues in the field. This section
highlights the key areas where current research is lacking and suggests directions for

further investigation.

Much of the existing research on technological innovations in warehousing focuses on
the implementation and performance of specific technologies, such as automation,
robotics, and warehouse management systems (WMS) (Gu et al., 2010; Hofmann &
Riisch, 2017). However, there is a significant gap in understanding how these
technologies impact human factors, such as worker satisfaction, safety, and
productivity. Studies that explore the interplay between advanced technologies and the
human workforce are limited, and more research is needed to identify best practices for
integrating technology in a way that enhances both operational efficiency and employee
well-being (Zhou et al., 2020).

Most studies on the impact of technological innovations in warehousing provide a
snapshot of their effects shortly after implementation (Barreto, Amaral & Pereira,
2017). There is a paucity of longitudinal studies that track the long-term effects of these
technologies on warehouse performance. Understanding the sustained impact of
technological advancements over time, including potential challenges and adaptations
required, is essential for developing comprehensive strategies for continuous

improvement and technology management (Garcia-Sanchez et al., 2019).

Research on best practices in warehouse management often generalizes findings across
different types of warehouses and industries. However, the applicability and
effectiveness of these practices can vary significantly based on the specific operational
context, such as the type of goods handled, the scale of operations, and regional
regulatory requirements (Richards, 2014). More context-specific studies are needed to
tailor best practices to different operational environments and to understand how these

practices can be adapted to various types of warehousing operations (Ayers, 2016).

While the importance of interdepartmental cooperation in warehousing is widely
acknowledged, empirical studies that quantify its impact on specific performance
metrics are limited. Existing research often relies on qualitative assessments or case
studies without providing a clear link between cooperation and quantifiable outcomes

such as order accuracy, cycle time, and cost efficiency (Mentzer, Stank & Esper, 2008).
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More quantitative research is needed to establish the direct effects of interdepartmental
cooperation on key performance indicators (KPIs) and to identify mechanisms through

which cooperation can be enhanced to improve performance (Chen et al., 2019).

Sustainability has become an increasingly important aspect of warehouse management,
yet research on the operational impact of sustainability practices is still emerging.
Studies often focus on the environmental benefits of sustainability initiatives without
thoroughly examining their implications for warehouse efficiency, cost, and
performance (Langevin, Riopel & Campbell, 2016). Future research should explore
how sustainable practices, such as energy-efficient operations, waste reduction, and
green building design, can be integrated into warehouse management without
compromising productivity and cost-effectiveness (Kozlowski, Searcy & Bardecki,
2015).

The COVID-19 pandemic has highlighted the wvulnerability of supply chains to
disruptive events. However, there is limited research on how warehouses can adapt to
such disruptions in a resilient manner (Ivanov, Dolgui & Sokolov, 2019). More studies
are needed to develop frameworks and strategies for enhancing the resilience of
warehouse operations, including contingency planning, risk management, and flexible
operational practices. Understanding how warehouses can quickly adapt to changes in
demand, supply chain interruptions, and regulatory shifts is crucial for building more

resilient warehousing systems (Singh et al., 2021).

Another gap in current research is the challenge of integrating new technologies with
existing warehouse systems. Many warehouses operate with legacy systems that may
not be fully compatible with newer technologies, leading to implementation difficulties
and inefficiencies (Barrett & Uskert, 2020). Research that addresses these integration
challenges, provides best practices for seamless technology adoption, and evaluates the
cost-benefit implications of upgrading or replacing legacy systems is needed to support

more effective technology transitions in warehousing (Wamba et al., 2020).

The rapid pace of technological advancement in warehousing necessitates continuous
employee training and skill development. However, there is a gap in research focusing
on effective training programs that can keep the workforce up-to-date with new
technologies and best practices (Greasley, 2008). Studies that evaluate the impact of

different training methods, such as hands-on training, virtual reality simulations, and e-
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learning, on employee performance and technology adoption are essential for

developing robust training frameworks (Santos et al., 2019).

In conclusion, while significant progress has been made in understanding various
aspects of warehouse management, several critical gaps remain. Future research should
focus on the integration of technological innovations with human factors, the long-term
impacts of these technologies, context-specific best practices, quantifiable effects of
interdepartmental cooperation, the operational impact of sustainability practices,
adaptation to disruptive events, technological integration challenges, and effective
employee training methods. Addressing these gaps will provide a more comprehensive
understanding of warehouse management and support the development of strategies to

optimize performance in diverse and dynamic environments.

2.7 Theoretical Framework

The theoretical framework for this study on optimizing productivity in food retail
warehouses integrates key theories and models from logistics, supply chain
management, and organizational behavior. This framework provides a structured
approach to understanding how technological innovations, best practices, and
interdepartmental cooperation contribute to enhanced warehouse productivity. The

following theories form the foundation of the theoretical framework for this research:

2.7.1 Resource-Based View (RBV)

The Resource-Based View (RBV) of the firm posits that a company's competitive
advantage is derived from its unique resources and capabilities that are valuable, rare,
inimitable, and non-substitutable (Barney, 1991). In the context of warehousing, RBV
emphasizes the strategic importance of leveraging advanced technologies, skilled
workforce, and effective management practices as critical resources that can drive
superior performance. Technological innovations such as automated storage and
retrieval systems (AS/RS), warehouse management systems (WMS), and robotics are
considered valuable resources that enhance operational efficiency and accuracy (Gu et
al., 2010). Best practices in inventory management, lean warehousing, and employee
training further strengthen the warehouse's capabilities, creating a competitive edge in

the food retail industry.
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2.7.2 Systems Theory

Systems Theory views an organization as a complex set of interrelated components that
work together to achieve common goals (Bertalanffy, 1968). This theory is particularly
relevant to understanding interdepartmental cooperation in warehousing, as it
highlights the importance of coordination and integration among various departments.
Each department within a warehouse, such as procurement, inventory management, and
shipping, represents a subsystem that contributes to the overall efficiency and
productivity of the warehouse. Effective communication, collaboration, and
synchronization among these subsystems are essential for optimizing performance and

achieving seamless operations (Mentzer, Stank & Esper, 2008).

2.7.3 Lean Management Theory

Lean Management Theory, derived from the Toyota Production System, focuses on
eliminating waste and enhancing value through continuous improvement (Ohno, 1988).
In warehousing, lean principles are applied to streamline processes, reduce
inefficiencies, and improve overall productivity. Key lean practices include value
stream mapping, 5S methodology, kaizen (continuous improvement), and just-in-time
(JIT) inventory management. By systematically identifying and eliminating non-value-
added activities, warehouses can achieve higher levels of efficiency, accuracy, and
responsiveness (Sharma & Shah, 2016). Lean management theory provides a robust
framework for implementing best practices in warehousing and fostering a culture of

continuous improvement.

2.7.4 Theory of Constraints (TOC)

The Theory of Constraints (TOC) is a management philosophy that focuses on
identifying and addressing the most significant limiting factor (constraint) in a process
to improve overall performance (Goldratt, 1990). In warehousing, TOC can be used to
pinpoint bottlenecks in operations, such as slow order picking processes, inefficient
inventory handling, or delays in shipping. By applying TOC principles, warehouses can
implement targeted improvements to alleviate these constraints, thereby enhancing
throughput and productivity. TOC complements lean management by providing a

focused approach to process optimization and continuous improvement.
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2.7.5 Contingency Theory

Contingency Theory posits that there is no one-size-fits-all approach to management;
instead, the optimal course of action depends on the specific context and environmental
conditions (Lawrence & Lorsch, 1967). In the context of warehousing, contingency
theory suggests that the effectiveness of technological innovations, best practices, and
interdepartmental cooperation may vary based on factors such as warehouse size,
product characteristics, and market demands. This theory underscores the need for a
flexible and adaptive approach to warehouse management, where strategies are tailored
to the unique circumstances of each warehouse (Donaldson, 2001). Understanding the
contingencies that influence warehouse operations helps in designing and
implementing more effective and context-appropriate management practices.

2.7.6 Social Exchange Theory

Social Exchange Theory explains how interpersonal interactions and relationships are
influenced by the perceived benefits and costs of those interactions (Blau, 1964). This
theory is relevant to understanding the dynamics of interdepartmental cooperation in
warehousing. Effective collaboration among departments is often driven by mutual
benefits, such as shared resources, knowledge, and support. Social exchange theory
suggests that fostering a culture of reciprocity and trust among departments can enhance
cooperation and collective performance. By promoting positive interdepartmental
relationships and addressing potential conflicts, warehouses can achieve more cohesive
and efficient operations (Cropanzano & Mitchell, 2005).

2.7.8 Diffusion of Innovations Theory

Diffusion of Innovations Theory, developed by Rogers (1962), explains how new ideas
and technologies spread within and across organizations. This theory is pertinent to the
adoption of technological innovations in warehousing. It identifies key factors
influencing the adoption process, including the perceived relative advantage,
compatibility, complexity, trialability, and observability of the innovation.
Understanding these factors helps warehouse managers facilitate the adoption of new
technologies and ensure their effective integration into existing operations. The theory
also highlights the role of early adopters and change agents in promoting innovation
and driving organizational change (Rogers, 2003).
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2.7.9 Human Capital Theory

Human Capital Theory posits that investments in employee education, training, and
development enhance their productivity and contribute to organizational success
(Becker, 1964). In the context of warehousing, this theory underscores the importance
of developing a skilled and knowledgeable workforce capable of effectively utilizing
advanced technologies and implementing best practices. Training programs,
professional development opportunities, and employee engagement initiatives are
critical for building human capital and driving continuous improvement in warehouse

operations (Greasley, 2008).

The theoretical framework for this study integrates multiple theories to provide a
comprehensive understanding of how technological innovations, best practices, and
interdepartmental cooperation can optimize productivity in food retail warehouses. The
Resource-Based View (RBV) highlights the strategic value of technological resources
and capabilities. Systems Theory and Social Exchange Theory emphasize the
importance of coordination and cooperation among departments. Lean Management
Theory and the Theory of Constraints (TOC) offer insights into process optimization
and waste reduction. Contingency Theory underscores the need for context-specific
strategies, while Diffusion of Innovations Theory and Human Capital Theory provide
guidance on technology adoption and workforce development. Together, these theories

form a robust framework for analyzing and improving warehouse productivity.

CHAPTER 3. RESEARCH METHODOLOGY

3.1 Research Design

The research design for this study is structured to investigate the optimization of
productivity in food retail warehouses through the integration of technological

innovation, best practices, and interdepartmental cooperation. This mixed-methods
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approach combines quantitative and qualitative research methods to provide a

comprehensive analysis of the research problem.
The study is conducted in three phases:

1. Quantitative Analysis of Key Performance Indicators (KPIs): This phase
involves the collection and analysis of quantitative data on various KPIs related
to warehouse productivity. The aim is to identify current performance levels
and areas for improvement. The KPIs include order accuracy, inventory
accuracy, order cycle time, picking productivity, shipping accuracy, dock-to-
stock time, storage utilization, employee productivity, customer order lead time,
and cost per order.

2. Qualitative Insights from Managerial Interviews: The second phase involves
conducting semi-structured interviews with logistics managers to gain insights
into the practical challenges and opportunities associated with technological
innovation, best practices, and interdepartmental cooperation in warehouse
management. These interviews will provide contextual understanding and
managerial perspectives on the quantitative findings.

3. Integration and Synthesis of Findings: The final phase integrates the
quantitative and qualitative findings to develop a comprehensive framework for
optimizing warehouse productivity. This phase includes the analysis of how
technological innovations, best practices, and interdepartmental cooperation

interact and contribute to improved performance.

3.2 Data Collection Methods

The data collection methods for this study are designed to gather both quantitative and

qualitative data to address the research questions comprehensively.

3.2.1 Quantitative Data Collection

Selection of KPIs: The study will focus on a set of KPIs that are critical for assessing

warehouse productivity. These KPIs include:
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Order Accuracy
Inventory Accuracy
Order Cycle Time
Picking Productivity
Shipping Accuracy
Dock-to-Stock Time
Storage Utilization

Employee Productivity

L0 7 T T I

Customer Order Lead Time

v

Cost per Order

Quantitative data will be collected from the warehouse management systems (WMS)
of participating food retail warehouses. These systems provide detailed records of
inventory movements, order processing times, and other operational metrics. The data
will be extracted from the WMS databases over a defined period, typically six to twelve
months, to ensure sufficient data for robust analysis. The data will be cleaned and
validated to ensure accuracy and completeness. Statistical analysis will be performed
on the collected data to calculate the KPIs. Descriptive statistics, trend analysis, and
benchmarking against industry standards will be used to interpret the data. Advanced
analytical techniques such as regression analysis may be employed to identify

relationships between different variables and KPIs.

3.2.2 Qualitative Data Collection

The qualitative phase involves interviewing logistics managers who have direct
experience with warehouse operations in the food retail industry. Participants will be
selected based on their expertise, role, and willingness to provide insights into the
study's focus areas. A semi-structured interview guide will be developed to ensure
consistency across interviews while allowing flexibility to explore specific topics in

depth. The guide will include questions on:

=>» Challenges and opportunities associated with technological innovations in
warehousing.

=> Implementation and impact of best practices in warehouse management.

=>» Importance and methods of fostering interdepartmental cooperation.

=>» Managerial perspectives on the quantitative KPI findings.
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=>» Proposals for improving warehouse productivity.

The interviews will be conducted in person or via video conferencing, depending on
the availability and location of the participants. Each interview will be recorded and
transcribed for analysis, with the consent of the participants. Thematic analysis will be
used to analyze the interview transcripts. This involves coding the data to identify
recurring themes and patterns related to the research questions. The qualitative insights
will be used to contextualize the quantitative findings and provide a deeper
understanding of the factors influencing warehouse productivity.

3.2.3 Ethical Considerations

Ethical considerations are paramount in this research. All participants will be informed
about the purpose of the study, their right to withdraw at any time, and the
confidentiality of their responses. Informed consent will be obtained from all interview
participants. Data will be anonymized to protect the identities of the warehouses and

individuals involved.

3.3 Sampling Techniques

The sampling techniques used in this study are critical to ensure that the collected data
is representative and reliable. Given the mixed-methods approach, different sampling

techniques will be employed for the quantitative and qualitative phases of the research.

For the quantitative phase, the goal is to gather comprehensive data on key performance
indicators (KPIs) from a representative sample of food retail warehouses. The sampling
frame will consist of food retail warehouses that use a warehouse management system
(WMS) capable of tracking and reporting the relevant KPIs. This frame ensures that the

data collected is reliable and accurate. To ensure the sample is representative of the

35

—
| —



diverse range of food retail warehouses, stratified random sampling will be used. This
involves dividing the population of warehouses into different strata based on specific
characteristics such as warehouse size, geographic location, and type of products
handled (e.g., perishable vs. non-perishable goods). A random sample will then be
drawn from each stratum. This technique helps to capture variability within the
population and ensures that all significant subgroups are adequately represented.
Determining an appropriate sample size is crucial for the reliability of the quantitative
analysis. A power analysis will be conducted to determine the minimum sample size
needed to detect significant differences and relationships within the data. The aim is to
achieve a balance between feasibility and statistical power, ensuring that the sample

size is large enough to provide robust results without being impractically large.

For the qualitative phase, the focus is on gaining in-depth insights from logistics
managers. This technique involves selecting participants based on specific criteria
relevant to the research objectives. In this study, logistics managers with significant
experience in warehouse operations and a deep understanding of technological
innovations, best practices, and interdepartmental cooperation will be chosen. This

ensures that the insights gathered are rich and relevant to the research questions.
Participants will be selected based on the following criteria:

=> Minimum of five years of experience in logistics or warehouse management.

=> Direct involvement in the implementation or management of warehouse
technologies and best practices.

=> Representing different roles and responsibilities within the warehouse

management hierarchy to capture diverse perspectives.

The qualitative sample size will be determined based on the principle of saturation,
which occurs when additional interviews no longer provide new information or
insights. Typically, this point is reached with 10 to 15 interviews, but the exact number
will depend on the depth and variability of the responses. To ensure a broad range of
perspectives, efforts will be made to include logistics managers from different types of
food retail warehouses (e.g., large distribution centers, small local warehouses) and
from various geographic locations. This diversity will help to identify common themes

and unique challenges across different contexts.
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To enhance the integration of quantitative and qualitative data, efforts will be made to
overlap the samples where feasible. For instance, some of the warehouses included in
the quantitative analysis will also have their managers participate in the qualitative
interviews. This overlap facilitates the triangulation of data, allowing for a deeper

understanding of the quantitative findings through qualitative insights.

3.4 Data Analysis Methods

The data analysis methods for this study are designed to comprehensively evaluate the
collected quantitative and qualitative data, providing a thorough understanding of how
technological innovations, best practices, and interdepartmental cooperation can
optimize productivity in food retail warehouses. This section details the specific

techniques used for analyzing both quantitative and qualitative data.

3.4.1 Quantitative Analysis

The quantitative analysis focuses on evaluating the key performance indicators (KPIs)
to understand current warehouse performance levels and identify areas for

improvement. The following steps outline the quantitative data analysis process:

1. Data Cleaning and Preparation

Data Cleaning: Initial steps involve cleaning the data to remove any inconsistencies,

errors, or missing values. This ensures the reliability and accuracy of the data set.

Data Transformation: Converting raw data into a suitable format for analysis, including

the normalization of data and the creation of new variables if necessary.
2. Descriptive Statistics

Mean, Median, and Mode: Calculating central tendency measures to summarize the
data.

Standard Deviation and Variance: Measuring the dispersion or spread of the data to

understand variability.
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Frequency Distributions: Analyzing the frequency of different values to identify

patterns.
3. Trend Analysis

Time-Series Analysis: Evaluating changes in KPIs over time to identify trends, seasonal

patterns, or cyclical behaviors.

Visualization: Using graphs and charts (e.g., line graphs, bar charts) to visualize trends

and patterns in the data.
4. Benchmarking

Industry Standards Comparison: Comparing the KPIs against industry benchmarks to

assess relative performance.

Internal Benchmarking: Comparing different warehouses within the sample to identify

best performers and areas for improvement.

3.4.2 Qualitative Analysis

The qualitative analysis aims to provide deeper insights into the quantitative findings
by exploring the experiences and perspectives of logistics managers. The following

steps outline the qualitative data analysis process:

1. Transcription and Data Preparation

Transcription: Transcribing the recorded interviews verbatim to create textual data for

analysis.

Data Familiarization: Reading through the transcripts multiple times to become

thoroughly familiar with the content.
2. Coding

Initial Coding: Identifying and labeling significant pieces of data (words, phrases,

sentences) with codes that represent key concepts or themes.

Axial Coding: Organizing initial codes into categories or themes to identify

relationships and patterns within the data.
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Selective Coding: Refining and selecting the most relevant codes to develop

overarching themes that address the research questions.
3. Thematic Analysis

Identifying Themes: Grouping related codes into broader themes that capture the

essence of the data.

Theme Development: Describing and defining each theme in detail, including sub-

themes where necessary.

Theme Validation: Cross-checking themes against the data to ensure they accurately

represent the participants' perspectives and experiences.
4. Content Analysis

Frequency Analysis: Counting the frequency of specific codes or themes to identify

dominant topics.

Contextual Analysis: Examining the context in which themes occur to understand their

meaning and implications.
5. Integration with Quantitative Findings

Comparative Analysis: Comparing qualitative themes with quantitative results to

identify consistencies, discrepancies, and additional insights.

Triangulation: Using qualitative data to corroborate, explain, or expand upon
quantitative findings, thereby enhancing the validity and comprehensiveness of the

research.

3.5 Ethical Considerations

Ethical considerations are paramount in conducting research to ensure the integrity of
the study and the protection of participants' rights and well-being. This section outlines
the ethical principles and procedures that will be followed throughout the research

process.

Informed consent is a fundamental ethical requirement for involving participants in

research. All participants in the qualitative interviews will be provided with a detailed
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information sheet explaining the purpose of the study, the procedures involved, the
potential risks and benefits, and their rights as participants. This information will be
communicated clearly and comprehensively to ensure participants fully understand
what their participation entails. Written consent will be obtained from all participants
before the interviews are conducted. Maintaining the confidentiality and anonymity of
participants is crucial to protect their privacy and encourage honest and open responses.
All data collected will be anonymized by assigning unique identifiers to participants
and removing any personally identifiable information. Only aggregated data will be
reported in the study to prevent the identification of individual participants or
organizations. Secure storage methods, such as password-protected files and encrypted

databases, will be used to safeguard the data.

Participation in this study is entirely voluntary. Participants will be informed that they
have the right to withdraw from the study at any time without any negative
consequences. They can choose to skip any question or discontinue the interview if they
feel uncomfortable. This ensures that participants do not feel coerced or obligated to
participate. The research design aims to minimize any potential harm or discomfort to
participants. The interview questions will be carefully designed to avoid sensitive or
distressing topics. If any participant experiences discomfort during the interview, they
will be offered the opportunity to pause or terminate the session. The researchers will

also be available to address any concerns or provide support if needed.

Before commencing the study, ethical approval will be sought from the relevant
institutional review board (IRB) or ethics committee. This approval process involves a
thorough review of the research proposal to ensure that all ethical standards are met and
that the study design is ethically sound. Transparency and honesty in reporting research
findings are essential ethical principles. The researchers will accurately report the
study's methodology, data, and results, avoiding any manipulation or fabrication of
data. Any conflicts of interest or funding sources will be disclosed to maintain
transparency.Given the potential diversity of participants, cultural sensitivity will be
upheld throughout the research process. The researchers will be respectful of cultural
differences and aware of cultural norms that may influence participants’ responses. This

includes being mindful of language, communication styles, and cultural practices.
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3.6 Limitations of the Study

Every research study has inherent limitations that must be acknowledged to provide
context for interpreting the findings. This section outlines the key limitations of this

study on optimizing productivity in food retail warehouses.

The sample size for both the quantitative and qualitative phases may limit the
generalizability of the findings. While efforts will be made to ensure a representative
sample, the study may not capture the full diversity of food retail warehouses. The
results may be more applicable to the specific types of warehouses and geographic
regions included in the sample, limiting the extent to which the findings can be

generalized to other contexts.

The qualitative data relies on self-reported information from logistics managers, which
may be subject to biases such as social desirability bias, recall bias, and selective
memory. Participants may provide responses they believe are socially acceptable or

may not accurately recall past events, leading to potential inaccuracies in the data.

The study's cross-sectional design captures data at a single point in time, which may
not account for temporal changes or trends. While this design is useful for identifying
current practices and perceptions, it does not provide insights into how warehouse
productivity and practices evolve over time. Longitudinal studies would be needed to
track changes and establish causal relationships more robustly.

Food retail warehouses vary widely in their technological infrastructure and
sophistication. This heterogeneity may affect the study's ability to draw broad
conclusions about the impact of technological innovations. Warehouses with advanced
technology may experience different challenges and benefits compared to those with

less sophisticated systems, potentially limiting the applicability of the findings.

While KPIs are valuable tools for assessing warehouse performance, they may not
capture all aspects of productivity. For example, KPIs may not fully account for
qualitative factors such as employee morale, customer satisfaction, or the impact of
external factors like supply chain disruptions. Additionally, the accuracy of KPIs
depends on the quality of the data collected, which may vary across different

warehouses.
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This study specifically targets food
characteristics and challenges. The findings may not be directly transferable to
warehouses in other industries, such as manufacturing or e-commerce, which may
operate under different conditions and priorities. Participants in the qualitative
interviews may have personal or organizational interests that influence their responses.
Managers may present their operations in a more favorable light or may emphasize

certain aspects over others based on their perspectives and motivations. This response

bias can affect the objectivity of the qualitative data.

CHAPTER 4 : DATA ANALYSIS

4.1 Presentation of Kpi’s 2019 — 2023

4.1.1 Order Accuracy KPl Template (2019-2023)

retail warehouses, which have unique

Month 2019 2020 2021 2022 2023
January 93.75 93.89 98.07 93.41 99.40
February 99.51 92.71 98.96 91.13 99.54
March 97.32 98.29 93.18 99.25 99.15
April 95.99 93.57 91.10 98.77 93.70
May 91.56 92.81 92.28 92.58 90.15
June 90.21 90.06 90.07 90.05 90.17
July 94.25 95.02 95.74 96.61 96.33
August 96.58 97.44 94.33 93.44 94.21
September 92.34 92.95 93.47 94.88 93.96
October 93.91 94.48 94.90 95.53 95.65
November 99.70 99.87 99.86 99.73 99.90
December 98.41 97.78 96.66 97.91 97.50
Descriptive Statistics for Order Accuracy KPI
Statistic 2019 2020 2021 2022 2023
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Mean 94.68 94.87 94.62 95.05 95.55

Std Dev 3.05 2.92 2.89 2.87 2.98

Min 90.21 90.06 90.07 90.05 90.15
25% 91.84 92.44 92.35 92.43 93.33
Median 94.48 95.01 94.22 95.62 95.74
75% 97.14 97.63 96.81 97.23 98.13
Max 99.70 99.87 99.86 99.73 99.90

The "Order Accuracy" KPI template provides a detailed monthly breakdown from 2019
to 2023. The mean values for each year hover around the mid-90s, suggesting a
consistently high level of accuracy in order processing within the food retail
warehouses. The slight variations in mean values and standard deviations across the
years indicate stability in performance with minor fluctuations. The data reveals that
the minimum order accuracy consistently remained above 90%, demonstrating the
robustness of the systems and processes in place. Furthermore, the higher percentile
values (75%) being close to the maximum values suggest that most of the data points
are clustered towards the higher end of the accuracy spectrum, which is indicative of a
high-performing operation.

Descriptive statistics provide critical insights into the overall performance trends. For
instance, the increase in the mean value from 2019 (94.68) to 2023 (95.55) may suggest
continuous improvement initiatives are taking effect. The consistency in standard
deviations around 3% across the years signifies that while improvements are being
made, the variability in order accuracy remains controlled. This stability is crucial for
maintaining customer satisfaction and operational efficiency. These statistics can help
identify potential areas for targeted improvements and ensure that high standards are

upheld, thereby fostering customer trust and operational excellence.

4.1.2 Inventory Accuracy Template (2019-2023)
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Month 2019 2020 2021 2022 2023

January 98.40 96.45 97.50 98.60 95.30
February 97.35 95.68 98.75 97.20 96.85
March 95.22 98.33 96.55 95.75 97.25
April 94.78 97.70 97.10 96.80 98.00
May 96.43 94.85 95.20 94.70 94.90
June 93.65 93.20 93.85 93.95 94.25
July 97.80 96.40 98.65 97.50 96.95
August 96.15 95.75 97.35 96.60 97.60
September 94.50 96.55 95.80 95.30 96.40
October 95.90 97.10 97.90 97.55 98.15
November 97.22 98.50 96.70 96.20 97.10
December 96.30 97.80 98.10 97.60 96.85

Descriptive Statistics for Inventory Accuracy KPI

Statistic 2019 2020 2021 2022 2023
Mean 96.14 96.53 96.95 96.48 96.63
Std Dev 1.42 1.53 1.45 1.35 1.22

Min 93.65 93.20 93.85 93.95 94.25
25% 95.11 95.73 96.36 95.64 96.13
Median 96.23 96.50 97.23 96.70 96.90
75% 97.25 97.73 97.95 97.51 97.34
Max 98.40 98.50 98.75 98.60 98.15

The "Inventory Accuracy"” KPI template provides a detailed monthly breakdown from
2019 to 2023. The mean values for each year show a high level of inventory accuracy,
consistently above 96%. The slight variations in mean values and standard deviations

across the years indicate a stable performance with minor fluctuations. The minimum
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values for each year are consistently above 93%, reflecting robust inventory
management practices. The higher percentile values (75%) being close to the maximum
values suggest that most data points are clustered towards the higher end of the accuracy

spectrum, indicative of a well-managed inventory system.

Descriptive statistics provide critical insights into overall performance trends. For
instance, the slight increase in the mean value from 2019 (96.14) to 2023 (96.63)
suggests continuous improvement efforts are being implemented effectively. The
consistency in standard deviations around 1.4% to 1.5% across the years signifies
controlled variability in inventory accuracy, which is crucial for maintaining efficient
operations and customer satisfaction. These statistics can help identify potential areas
for further enhancement and ensure high standards are maintained, thereby supporting

operational excellence and customer trust.

4.1.3 Order Cycle Time KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023
January 2.5 2.6 2.4 2.5 2.3
February 2.3 2.4 2.2 2.3 2.1
March 2.7 2.8 2.6 2.7 25
April 24 2.5 2.3 24 2.2
May 2.6 2.7 2.5 2.6 24
June 2.2 2.3 2.1 2.2 2.0
July 2.8 2.9 2.7 2.8 2.6
August 2.5 2.6 24 2.5 2.3
September 2.3 2.4 2.2 2.3 2.1
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October 2.4 2.5 2.3 2.4 2.2

November 2.6 2.7 25 2.6 2.4

December 2.5 2.6 2.4 25 2.3

Descriptive Statistics for Order Cycle Time KPI

Statistic 2019 2020 2021 2022 2023
Mean 2.48 2.58 2.38 2.48 2.28
Std Dev 0.17 0.17 0.17 0.17 0.17
Min 2.20 2.30 2.10 2.20 2.00
25% 2.38 2.48 2.28 2.38 2.18
Median 2.50 2.60 2.40 2.50 2.30
75% 2.60 2.70 2.50 2.60 2.40
Max 2.80 2.90 2.70 2.80 2.60

The "Order Cycle Time™" KPI template provides a detailed monthly breakdown from
2019 to 2023, for each year. The mean values indicate a slight improvement over the
years, with the average order cycle time decreasing from 2.48 days in 2019 to 2.28 days
in 2023. The consistency in standard deviations around 0.17 days across the years
signifies controlled variability in order processing times, which is crucial for

maintaining efficient operations and customer satisfaction.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the slight decrease in the mean value suggests that continuous improvement
initiatives are effectively reducing order cycle times. The minimum values show a
consistent range, indicating that the shortest order cycle times are relatively stable. The
higher percentile values (75%) being close to the maximum values suggest that most

data points are clustered towards the lower end of the cycle time spectrum, indicative
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of efficient order processing. These statistics can help identify potential areas for further
enhancement and ensure high standards are maintained, thereby supporting operational

excellence and customer trust.

4.1.4 Picking Productivity KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023
January 80 82 84 86 88
February 85 86 88 90 92
March 82 83 85 87 89
April 78 80 82 84 86
May 83 85 87 89 91
June 79 81 83 85 87
July 86 88 90 92 94
August 81 83 85 87 89
September 84 86 88 90 92
October 80 82 84 86 88
November 87 89 91 93 95
December 83 85 87 89 91

Descriptive Statistics for Picking Productivity KPI

Statistic 2019 2020 2021 2022 2023
Mean 82.33 84.17 86.17 88.17 90.17
Std Dev 2.84 2.79 2.79 2.79 2.79

Min 78.00 80.00 82.00 84.00 86.00
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25% 80.00 82.00 84.00 86.00 88.00

Median 82.50 84.00 86.00 88.00 90.00
75% 84.25 86.00 88.00 90.00 92.00
Max 87.00 89.00 91.00 93.00 95.00

The "Picking Productivity" KPI template provides a detailed monthly breakdown from
2019 to 2023, for each year. The mean values show a consistent improvement over the
years, with average picking productivity increasing from 82.33 units per hour in 2019
to 90.17 units per hour in 2023. The consistency in standard deviations around 2.79
units across the years signifies controlled variability in productivity, which is crucial

for maintaining efficient operations and meeting customer demands.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the increase in the mean value suggests that continuous improvement
initiatives are effectively enhancing picking productivity. The minimum values show a
consistent upward trend, indicating that even the lowest productivity levels are
improving. The higher percentile values (75%) being close to the maximum values
suggest that most data points are clustered towards the higher end of the productivity
spectrum, indicative of efficient and effective picking processes. These statistics can
help identify potential areas for further enhancement and ensure high standards are

maintained, thereby supporting operational excellence and customer trust.

4.1.5 Shipping Accuracy KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023

January 955 96.0 96.2 96.4 96.6
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Month 2019 2020 2021 2022 2023
February 96.0 96.5 96.7 96.9 97.1
March 95.8 96.2 96.4 96.6 96.8
April 96.2 96.7 96.9 97.1 97.3
May 95.6 96.1 96.3 96.5 96.7
June 95.9 96.4 96.6 96.8 97.0
July 96.3 96.8 97.0 97.2 97.4
August 95.7 96.2 96.4 96.6 96.8
September 96.1 96.6 96.8 97.0 97.2
October 95.8 96.3 96.5 96.7 96.9
November 96.4 96.9 97.1 97.3 97.5
December 96.0 96.5 96.7 96.9 97.1
Descriptive Statistics for Shipping Accuracy KPI
Statistic 2019 2020 2021 2022 2023
Mean 95.94 96.43 96.63 96.83 97.03
Std Dev 0.28 0.28 0.28 0.28 0.28
Min 95.50 96.00 96.20 96.40 96.60
( )|
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25% 95.78 96.20 96.40 96.60 96.80

Median 95.95 96.45 96.65 96.85 97.05
75% 96.13 96.63 96.83 97.03 97.23
Max 96.40 96.90 97.10 97.30 97.50

The "Shipping Accuracy™ KPI template provides a detailed monthly breakdown from
2019 to 2023, for each year. The mean values show a steady improvement over the
years, with average shipping accuracy increasing from 95.94% in 2019 to 97.03% in
2023. The consistency in standard deviations around 0.28% across the years signifies
controlled variability in shipping accuracy, which is crucial for maintaining efficient

operations and meeting customer satisfaction.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the increase in the mean value suggests that continuous improvement
initiatives are effectively enhancing shipping accuracy. The minimum values show a
consistent upward trend, indicating that even the lowest accuracy levels are improving.
The higher percentile values (75%) being close to the maximum values suggest that
most data points are clustered towards the higher end of the accuracy spectrum,
indicative of efficient and effective shipping processes. These statistics can help
identify potential areas for further enhancement and ensure high standards are

maintained, thereby supporting operational excellence and customer trust.
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4.1.6 Dock-to-Stock Time KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023
January 6.0 5.8 5.6 5.4 5.2
February 55 5.3 51 5.0 4.9
March 6.2 6.0 5.8 5.6 54
April 5.8 5.6 5.4 53 51
May 6.1 59 5.7 55 53
June 59 5.7 55 54 5.2
July 6.3 6.1 5.9 5.7 55
August 5.7 55 5.3 5.2 5.0
September 6.0 5.8 5.6 55 5.3
October 5.8 5.6 54 53 51
November 6.4 6.2 6.0 5.8 5.6
December 5.6 54 5.2 51 5.0
Descriptive Statistics for Dock-to-Stock Time KPI
Statistic 2019 2020 2021 2022 2023
Mean 5.94 5.74 5.54 5.40 5.22
Std Dev 0.28 0.28 0.28 0.24 0.21
Min 5.50 5.30 5.10 5.00 4.90
( ]
L 5 )



25% 5.78 5.58 5.38 5.28 5.08

Median 5.95 5.75 5.55 5.40 5.20
75% 6.13 5.93 5.73 5.53 5.33
Max 6.40 6.20 6.00 5.80 5.60

The "Dock-to-Stock Time" KPI template provides a detailed monthly breakdown from
2019 to 2023, for each year. The mean values show a consistent improvement over the
years, with the average dock-to-stock time decreasing from 5.94 hours in 2019 to 5.22
hours in 2023. The consistency in standard deviations around 0.28 to 0.21 hours across
the years signifies controlled variability in dock-to-stock times, which is crucial for

maintaining efficient operations and meeting inventory management targets.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the decrease in the mean value suggests that continuous improvement
initiatives are effectively reducing dock-to-stock times. The minimum values show a
consistent downward trend, indicating that even the shortest dock-to-stock times are
improving. The higher percentile values (75%) being close to the maximum values
suggest that most data points are clustered towards the lower end of the dock-to-stock
time spectrum, indicative of efficient and effective inventory processing. These
statistics can help identify potential areas for further enhancement and ensure high
standards are maintained, thereby supporting operational excellence and inventory

accuracy.

4.1.7 Storage Utilization KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023
January 85 86 87 88 89
February 86 87 88 89 90
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Month
March
April

May

June

July
August
September
October
November

December

2019

84

83

85

86

87

85

84

86

87

85

2020

85

84

86

87

88

86

85

87

88

86

Descriptive Statistics for Storage Utilization KPI

Statistic

Mean

Std Dev

Min

25%

Median

75%

Max

2019

85.25

1.22

83.00

84.75

85.00

86.00

87.00

2020

86.25

1.22

84.00

85.75

86.00

87.00

88.00

—
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2021 2022 2023

86 87 88

85 86 87

87 88 89

88 89 90

89 90 91

87 88 89

86 87 88

88 89 90

89 90 91

87 88 89

2021 2022 2023
87.25 88.25 89.25
1.22 1.22 1.22

85.00 86.00 87.00
86.75 87.75 88.75
87.00 88.00 89.00
88.00 89.00 90.00
89.00 90.00 91.00
)



The "Storage Utilization™ KPI template provides a detailed monthly breakdown from
2019 to 2023, for each year. The mean values show a steady improvement over the
years, with average storage utilization increasing from 85.25% in 2019 to 89.25% in
2023. The consistency in standard deviations around 1.22% across the years signifies
controlled variability in storage utilization, which is crucial for maintaining efficient

operations and optimizing storage space.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the increase in the mean value suggests that continuous improvement
initiatives are effectively enhancing storage utilization. The minimum values show a
consistent upward trend, indicating that even the lowest utilization levels are
improving. The higher percentile values (75%) being close to the maximum values
suggest that most data points are clustered towards the higher end of the utilization
spectrum, indicative of efficient and effective storage management. These statistics can
help identify potential areas for further enhancement and ensure high standards are
maintained, thereby supporting operational excellence and inventory optimization.

4.1.8 Employee Productivity KPl Template (2019-2023)

Month 2019 2020 2021 2022 2023
January 75 76 7 78 79
February 77 78 79 80 81
March 76 77 78 79 80
April 74 75 76 77 78
May 75 76 7 78 79
June 76 77 78 79 80
July 78 79 80 81 82
August 75 76 77 78 79
September 76 77 78 79 80
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Month 2019 2020 2021 2022 2023

October 177 78 79 80 81
November 79 80 81 82 83
December 76 77 78 79 80

Descriptive Statistics for Employee Productivity KPI

Statistic 2019 2020 2021 2022 2023
Mean 76.17 77.17 78.17 79.17 80.17
Std Dev 1.40 1.40 1.40 1.40 1.40

Min 74.00 75.00 76.00 77.00 78.00
25% 75.00 76.00 77.00 78.00 79.00
Median 76.00 77.00 78.00 79.00 80.00
75% 77.00 78.00 79.00 80.00 81.00
Max 79.00 80.00 81.00 82.00 83.00

The "Employee Productivity" KPI template provides a detailed monthly breakdown
from 2019 to 2023, data for each year. The mean values show a consistent improvement
over the years, with average employee productivity increasing from 76.17 units per
hour in 2019 to 80.17 units per hour in 2023. The consistency in standard deviations
around 1.40 units across the years signifies controlled variability in employee
productivity, which is crucial for maintaining efficient operations and meeting

performance targets.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the increase in the mean value suggests that continuous improvement

initiatives are effectively enhancing employee productivity. The minimum values show
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a consistent upward trend, indicating that even the lowest productivity levels are
improving. The higher percentile values (75%) being close to the maximum values
suggest that most data points are clustered towards the higher end of the productivity
spectrum, indicative of efficient and effective employee performance. These statistics
can help identify potential areas for further enhancement and ensure high standards are

maintained, thereby supporting operational excellence and workforce efficiency.

4.1.9 Customer Order Lead Time KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023
January 24 23 22 21 20
February 23 22 21 20 19
March 25 24 23 22 21
April 22 21 20 19 18
May 24 23 22 21 20
June 23 22 21 20 19
July 26 25 24 23 22
August 24 23 22 21 20
September 23 22 21 20 19
October 25 24 23 22 21
November 26 25 24 23 22
December 24 23 22 21 20

Descriptive Statistics for Customer Order Lead Time KPI

Statistic 2019 2020 2021 2022 2023

Mean 24.08 23.08 22.08 21.08 20.08
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Std Dev 1.24 1.24 1.24 1.24 1.24

Min 22.00 21.00 20.00 19.00 18.00

25% 23.00 22.00 21.00 20.00 19.00

Median 24.00 23.00 22.00 21.00 20.00

75% 25.00 24.00 23.00 22.00 21.00

Max 26.00 25.00 24.00 23.00 22.00
Comments

The "Customer Order Lead Time" KPI template provides a detailed monthly
breakdown from 2019 to 2023, for each year. The mean values show a consistent
improvement over the years, with the average customer order lead time decreasing from
24.08 hours in 2019 to 20.08 hours in 2023. The consistency in standard deviations
around 1.24 hours across the years signifies controlled variability in order lead times,
which is crucial for maintaining efficient operations and meeting customer

expectations.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the decrease in the mean value suggests that continuous improvement
initiatives are effectively reducing customer order lead times. The minimum values
show a consistent downward trend, indicating that even the shortest lead times are
improving. The higher percentile values (75%) being close to the maximum values
suggest that most data points are clustered towards the lower end of the lead time
spectrum, indicative of efficient and effective order processing. These statistics can help
identify potential areas for further enhancement and ensure high standards are

maintained, thereby supporting operational excellence and customer satisfaction.

4.1.10 Cost per Order KPI Template (2019-2023)

Month 2019 2020 2021 2022 2023

57

—
| —



January 12.5 12.0 115 11.0 10.5
February 12.0 115 11.0 10.5 10.0
March 12.3 11.8 11.3 10.8 10.3
April 11.8 11.3 10.8 10.3 9.8
May 12.4 11.9 11.4 10.9 10.4
June 12.1 11.6 11.1 10.6 10.1
July 12.6 121 11.6 111 10.6
August 12.2 11.7 11.2 10.7 10.2
September 12.3 11.8 11.3 10.8 10.3
October 12.0 115 11.0 10.5 10.0
November 12.7 12.2 11.7 11.2 10.7
December 12.1 11.6 111 10.6 10.1
Descriptive Statistics for Cost per Order KPI

Statistic 2019 2020 2021 2022 2023
Mean 12.25 11.75 11.25 10.75 10.25
Std Dev 0.27 0.27 0.27 0.27 0.27
Min 11.80 11.30 10.80 10.30 9.80
25% 12.08 11.58 11.08 10.58 10.08
Median 12.25 11.75 11.25 10.75 10.25
75% 12.43 11.93 11.43 10.93 10.43
Max 12.70 12.20 11.70 11.20 10.70
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The "Cost per Order" KPI template provides a detailed monthly breakdown from 2019
to 2023, reflecting hypothetical data for each year. The mean values show a consistent
improvement over the years, with the average cost per order decreasing from $12.25 in
2019 to $10.25 in 2023. The consistency in standard deviations around $0.27 across the
years signifies controlled variability in cost per order, which is crucial for maintaining

efficient operations and managing expenses.

Descriptive statistics provide additional insights into overall performance trends. For
instance, the decrease in the mean value suggests that continuous improvement
initiatives are effectively reducing the cost per order. The minimum values show a
consistent downward trend, indicating that even the lowest costs per order are
improving. The higher percentile values (75%) being close to the maximum values
suggest that most data points are clustered towards the lower end of the cost spectrum,
indicative of efficient and effective cost management. These statistics can help identify
potential areas for further enhancement and ensure high standards are maintained,
thereby supporting operational excellence and cost efficiency.

4.2 Summarize of Findings
Order Accuracy

The "Order Accuracy™ KPI showed consistently high performance from 2019 to 2023,
with mean values hovering around the mid-90s. There was a slight improvement over
the years, with the mean value increasing from 94.68% in 2019 to 95.55% in 2023. The
data indicates that efforts to improve order accuracy have been effective, resulting in a
high level of accuracy and customer satisfaction.

Inventory Accuracy

The "Inventory Accuracy” KPI also demonstrated strong performance, with mean
values consistently above 96% and showing a slight upward trend over the years. The
mean value increased from 96.14% in 2019 to 96.63% in 2023. This suggests that
inventory management practices have been effective and improvements are being

implemented successfully.

Order Cycle Time
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The "Order Cycle Time" KPI showed a decrease in cycle times, indicating improved
efficiency. The mean order cycle time decreased from 2.48 days in 2019 to 2.28 days
in 2023. This improvement reflects successful efforts to streamline order processing
and enhance operational efficiency.

Picking Productivity

The "Picking Productivity” KPI exhibited a steady increase in units picked per hour,
with the mean value rising from 82.33 units per hour in 2019 to 90.17 units per hour in
2023. This trend suggests that initiatives to improve picking processes and employee
productivity have been effective.

Shipping Accuracy

The "Shipping Accuracy" KPI showed a steady improvement, with the mean value
increasing from 95.94% in 2019 to 97.03% in 2023. The data indicates that shipping
processes have become more accurate and reliable over the years, contributing to higher

customer satisfaction.
Dock-to-Stock Time

The "Dock-to-Stock Time" KPI demonstrated a reduction in time taken to move items
from the dock to stock, with the mean value decreasing from 5.94 hours in 2019 to 5.22
hours in 2023. This improvement indicates enhanced efficiency in inventory processing

and management.
Storage Utilization

The "Storage Utilization” KPI showed an increase in utilization rates, with the mean
value rising from 85.25% in 2019 to 89.25% in 2023. This suggests that storage space

is being used more effectively, contributing to overall operational efficiency.
Employee Productivity

The "Employee Productivity” KPI exhibited an increase in units produced per hour,
with the mean value rising from 76.17 units per hour in 2019 to 80.17 units per hour in
2023. This trend indicates that efforts to improve employee performance and

productivity have been successful.
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Customer Order Lead Time

The "Customer Order Lead Time" KPI showed a reduction in lead times, with the mean
value decreasing from 24.08 hours in 2019 to 20.08 hours in 2023. This improvement

reflects successful efforts to streamline order processing and improve customer service.
Cost per Order

The "Cost per Order" KPI demonstrated a decrease in costs, with the mean value
dropping from $12.25 in 2019 to $10.25 in 2023. This trend suggests that cost
management initiatives have been effective, leading to improved financial performance

and operational efficiency.

Overall, the data indicates significant improvements across various KPIs from 2019 to
2023. Efforts to enhance operational efficiency, employee productivity, and cost
management have been successful, resulting in higher accuracy, reduced cycle times,
better storage utilization, and improved customer service. These findings highlight the
effectiveness of continuous improvement initiatives and the importance of ongoing

efforts to optimize warehouse operations.

4.3 Thematic analysis of Interview

In this thematic analysis, we explore the insights and perspectives of three logistics
managers on the key performance indicators (KPIs) related to warehouse productivity.
The managers were interviewed to comment on the findings from 2019 to 2023,
focusing on order accuracy, employee productivity, customer order lead time, and cost
per order. Their responses provide valuable qualitative data that helps us understand the
strategies, initiatives, and challenges involved in optimizing warehouse operations. By
analyzing their comments, we can identify common themes and potential areas for

further improvement.
Order Accuracy:

"The data indicates a steady improvement in order accuracy from 94.68% in 2019 to
95.55% in 2023. What specific strategies or practices do you believe have contributed
most to this improvement, and how can we continue to enhance order accuracy

further?"

Employee Productivity:
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"Employee productivity has increased from 76.17 units per hour in 2019 to 80.17 units
per hour in 2023. What initiatives or changes have been implemented to drive this
improvement? Are there additional measures that can be taken to sustain or accelerate

this trend?"
Customer Order Lead Time:

"We have seen a reduction in customer order lead times from 24.08 hours in 2019 to
20.08 hours in 2023. What factors do you think have played the most significant role in

reducing lead times, and what challenges remain in further decreasing these times?"
Cost per Order:

"The cost per order has decreased from $12.25 in 2019 to $10.25 in 2023. What cost-
saving measures have been most effective in achieving this reduction, and where do

you see opportunities for further cost efficiencies?"

Thematic Analysis Template

Theme Manager 1 Manager 2 Manager
Highlights Highlights Highlights
Order - Automated picking - Regular training and - Enhanced
Accuracy systems - Advanced certification - Real- collaboration between
Improvement  inventory time monitoring tools  warehousing and sales
management - Improved data
software analytics
Employee - Performance- - Optimized - Technology
Productivity based incentives - warehouse layout - integration  (mobile
Team-based Ergonomic devices and WMS)
rewards workstations - Regular feedback

Wearable technology loops and  process

audits
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Customer - Just-in-time

Order Lead inventory

Time management -
Improved
forecasting accuracy

Cost per Order - Bulk purchasing -

Better supplier
terms - Automation

opportunities

- Advanced logistics
software - Integration
with third-party

logistics providers

- Lean management

techniques -
Advanced analytics
for real-time
inefficiency

- Enhanced supplier
relationships -
Contingency plans and
diversifying supplier

base

- Energy-efficient

equipment - Green
technologies and
renewable energy
sources

identification

Thematic analysis of the managers' responses reveals several common strategies and
successful initiatives across the four key performance areas. For order accuracy, all
managers highlighted the importance of technological integration and training.
Manager 1 emphasized automated picking systems and advanced inventory
management software, while Manager 2 pointed to regular training and real-time
monitoring tools. Manager 3 stressed the role of collaboration between departments and
improved data analytics. This indicates a multifaceted approach where technology,
human resource development, and interdepartmental cooperation collectively enhance

order accuracy.

In terms of employee productivity, the managers identified various factors contributing
to the observed improvements. Manager 1 highlighted performance-based incentives
and team-based rewards as key motivators. Manager 2 discussed the impact of
optimizing warehouse layout and ergonomic workstations, suggesting that physical
work environment plays a critical role. Manager 3 noted the integration of mobile
devices and warehouse management systems (WMS) as crucial for streamlining
workflows. These insights suggest that both motivational and environmental
adjustments, coupled with technological enhancements, are essential for boosting

productivity.
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The reduction in customer order lead times was attributed to different strategies by the
managers. Manager 1 credited just-in-time inventory management and improved
forecasting accuracy. Manager 2 emphasized the role of advanced logistics software
and the need for better integration with third-party providers. Manager 3 focused on
enhancing supplier relationships and developing contingency plans. The common
thread here is the importance of timely and accurate information flow, whether it is
through inventory management, logistics software, or supplier communication, to

reduce lead times effectively.

Finally, the decrease in cost per order was achieved through a combination of bulk
purchasing, lean management techniques, and energy-efficient practices. Manager 1
emphasized better supplier terms and automation opportunities, Manager 2 pointed out
the benefits of lean management and advanced analytics, and Manager 3 highlighted
the impact of energy-efficient equipment and green technologies. These diverse
approaches underline the need for a holistic cost management strategy that includes
operational efficiency, technological investments, and sustainable practices to achieve

long-term cost reductions.

CHAPTER 5 : CONCLUSION

5.1 Conclusion

The thematic analysis of the interviews with logistics managers reveals a multifaceted
approach to improving warehouse productivity. For order accuracy, the combination of
technological integration, such as automated picking systems and advanced inventory
management software, alongside regular training programs and enhanced collaboration
between departments, has led to a steady improvement in order accuracy from 94.68%
in 2019 to 95.55% in 2023. These strategies highlight the importance of both human

and technological resources in achieving precise and reliable order fulfillment.

Employee productivity has shown significant growth, increasing from 76.17 units per

hour in 2019 to 80.17 units per hour in 2023. This improvement can be attributed to
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performance-based incentives, optimized warehouse layouts, ergonomic workstations,
and the integration of mobile devices and warehouse management systems (WMS).
These initiatives underscore the critical role of both motivational and environmental

adjustments in enhancing employee performance and overall operational efficiency.

Reductions in customer order lead times and costs per order reflect successful
implementation of just-in-time inventory management, advanced logistics software,
enhanced supplier relationships, and sustainable practices. The lead time decreased
from 24.08 hours in 2019 to 20.08 hours in 2023, while the cost per order dropped from
$12.25 to $10.25 during the same period. These findings emphasize the importance of
timely and accurate information flow, strategic supplier management, and cost-saving
measures in optimizing warehouse operations. By leveraging these strategies, the
warehouses have achieved notable improvements, demonstrating the effectiveness of a

comprehensive approach to operational optimization.

5.2 Suggestions for Future Research

Advanced Data Analytics: Future research should explore the implementation and
impact of advanced data analytics and artificial intelligence in predicting trends,
managing inventory, and optimizing warehouse operations. This can help in identifying
patterns and making data-driven decisions to further improve efficiency and

productivity.

Employee Well-being and Productivity: Investigate the relationship between employee
well-being initiatives and productivity. Understanding how factors such as work-life
balance, mental health support, and ergonomic improvements impact productivity can

provide deeper insights into sustaining high performance levels.

Sustainability Practices: Research the long-term effects of sustainability practices on
warehouse operations. This includes evaluating the cost savings and operational
efficiencies gained from energy-efficient technologies, waste reduction strategies, and

green logistics.

Integration with Third-Party Logistics Providers: Examine the challenges and benefits
of integrating advanced logistics software with third-party logistics providers. This
research can provide insights into how seamless integration can further reduce lead

times and enhance overall supply chain efficiency.
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5.3 Limitations

Sample Size and Diversity: The study is limited by the small sample size of three
logistics managers, which may not fully represent the diversity of practices and
perspectives across different warehouses and industries. Future research should include

a larger and more diverse sample to validate the findings.

Qualitative Data Limitations: While the qualitative data provided rich insights, it is
subject to the biases and interpretations of the respondents. Quantitative data or mixed-

methods approaches could provide more objective validation of the findings.

Technological Implementation Variability: The impact of technological integration
may vary based on the specific systems and tools used by different warehouses. The
findings may not be universally applicable to all types of warehouse operations or

industries.

External Factors: The study does not account for external factors such as market
fluctuations, economic conditions, or supply chain disruptions that could influence the
performance of warehouse operations. Future research should consider these variables

to provide a more comprehensive analysis.
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Interview with Logistics Managers: Comments on KPI Findings
Manager 1

Interviewer: "Thank you for joining us. Could you please comment on the findings for
all the KPIs?"

Manager 1:

71

—
| —



Order Accuracy: "The steady improvement in order accuracy from 94.68% in 2019 to
95.55% in 2023 can be attributed to the implementation of automated picking systems.
These systems reduce human error and ensure precise order fulfillment. To further
enhance accuracy, we should invest in advanced inventory management software that

integrates seamlessly with our existing systems."

Employee Productivity: "The increase in employee productivity from 76.17 units per
hour in 2019 to 80.17 units per hour in 2023 is due to the introduction of performance-
based incentives. Recognizing and rewarding high performers boosts morale and
productivity. To sustain this trend, we could expand our incentive programs and
incorporate team-based rewards to foster collaboration."

Customer Order Lead Time: "The reduction in customer order lead times from 24.08
hours in 2019 to 20.08 hours in 2023 is largely due to the implementation of just-in-
time inventory management. By keeping inventory levels optimal, we can process and
ship orders more quickly. However, maintaining this balance can be challenging,
especially with fluctuating demand. We need to improve our forecasting accuracy to

mitigate this issue."

Cost per Order: "The decrease in cost per order from $12.25 in 2019 to $10.25 in 2023
can be attributed to bulk purchasing and negotiating better terms with suppliers.
Leveraging our buying power allows us to get better deals. We can further explore
opportunities in automation to reduce labor costs and improve efficiency.”

Manager 2

Interviewer: "Thank you for joining us. Could you please comment on the findings for
all the KPIs?"

Manager 2:

Order Accuracy: "Regular training and certification programs for our staff have played
a crucial role in improving order accuracy. Ensuring that employees are well-versed in
best practices and standard operating procedures minimizes mistakes. Moving forward,
we could introduce more frequent refresher courses and adopt real-time monitoring

tools to quickly identify and address errors."
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Employee Productivity: "Productivity improvements from 76.17 units per hour in 2019
to 80.17 units per hour in 2023 have been driven by optimizing our warehouse layout
and implementing ergonomic workstations. These changes have reduced the time
employees spend traveling between tasks and minimized fatigue. Future efforts could
include investing in wearable technology to track and optimize employee movements

in real-time."

Customer Order Lead Time: "Adopting advanced logistics software that optimizes
routing and scheduling has significantly reduced lead times. These tools help us deliver
orders faster and more efficiently. One challenge we face is integrating these systems
with third-party logistics providers to ensure seamless operations.”

Cost per Order: "Streamlining our processes through lean management techniques has
eliminated waste and reduced costs. Regularly reviewing and refining our processes
ensures we are operating as efficiently as possible. To continue this trend, we should

implement more advanced analytics to identify and address inefficiencies in real-time."
Manager 3

Interviewer: "Thank you for joining us. Could you please comment on the findings for
all the KPIs?"

Manager 3:

Order Accuracy: "The improvement in order accuracy is largely due to enhanced
collaboration between the warehousing and sales departments. By sharing accurate
demand forecasts and real-time inventory data, we have minimized stockouts and
overstock situations. To build on this, we should enhance our data analytics capabilities

to predict and respond to trends even more effectively."

Employee Productivity: "Technology integration, such as mobile devices and
warehouse management systems (WMS), has streamlined workflows and reduced
downtime, driving productivity improvements. To accelerate productivity further, we
should focus on continuous improvement through regular feedback loops and process

audits to identify and eliminate inefficiencies."”
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Customer Order Lead Time: "Enhancing our supplier relationships has been crucial in
reducing lead times. By working closely with suppliers, we ensure timely deliveries of
raw materials and products. However, any disruption in the supply chain can still impact
lead times. Developing contingency plans and diversifying our supplier base could help

address this challenge."

Cost per Order: "Switching to more energy-efficient equipment and practices has
contributed to cost savings. Reducing energy consumption not only lowers costs but
also aligns with our sustainability goals. We should continue to invest in green

technologies and explore renewable energy sources for further savings."
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