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Trunk Stock Management: Challenges,
Strategies, and Technical Solutions for Field
Service Operations

Jeyaganesh Viswanathan

Absiract- This paper analyzes the challenges of trunk stock
management for field service operations and proposes
improvement solutions. Trunk stock, the inventory carried by
field service technicians, poses uniqgue management
challenges due to its mobile nature and frequent transactions.
Manual reporting methods can lead to errors and delays,
resulting in stockouts, overstocking, or inaccurate costing. The
research proposes integrating mobile inventory scanning with
cloud-based software to track inventory in real-time or near
real-time. Additionally, the study explores the potential of the
consignment process in SAP ERP for managing trunk stock. A
field study and SAP ERP pilot are outlined to test the proposed
solutions. The findings aim to provide insights for service
organizations to enhance trunk stock management practices,
reduce errors, and improve operational efficiency. The paper
concludes by discussing the implications and suggesting
areas for further research, including the application of
emerging technologies like loT sensors and blockchain.
Keywords. trunk stock management, field service,
inventory tracking, real-time reporting, SAP ERP,
consignment process, mobile scanning, cloud-based
Software.

I. INTRODUCTION

[~ ffective management of trunk stock inventory is
=== critical for field service operations to maintain
L ACCUracy with system-reported stock levels and
costs. Trunk stock, a collection of commonly used parts
and materials, enables field service technicians to
complete jobs efficiently without delays in procuring
needed items [1]. However, managing this mobile
inventory poses significant challenges in maintaining
accurate system records of stock levels and costs.
Manual reporting by technicians can lead to errors, and
stockroom personnel may not update the system in a
timely manner, resulting in stockouts, overstocking, or
inaccurate costing [2].

Several studies have addressed inventory
management in field service, but trunk stock presents
unique challenges due to its mobile nature and frequent
transactions [3]. Manual methods, such as technicians
reporting consumption via paperwork, can lead to errors
and delays in updating system inventory [4]. Automated
identification and data capture (AIDC) technologies, like
barcode scanning or RFID, have been proposed to

Author: IT LEAD, Zoetis, Parsippany-Troy Hills, USA.
e-mail: jeyaganesh.viswanathan@gmail.com

improve accuracy and efficiency [5]. However,
implementing such technologies for trunk stock can be
complex due to the variety of items, limited access to
scanning infrastructure in the field, and costs of tagging
all inventory [6].

This paper aims to identify existing problems in
trunk stock management and propose solutions for
improvement, with a focus on real-time or near real-time
inventory tracking and reporting. The research will
examine the process of tracking inventory when field
technicians carry stock for service visits, including the
discussion on reporting consumed stock to adjust
system inventory accurately. The study will explore the
potential of managing trunk stock through the
consignment process in SAP ERP. The findings of this
research can provide insights for service organizations
to enhance their trunk stock management practices,
reduce errors, and improve operational efficiency.

The paper will be organized as follows: The
related work section will review existing literature on
trunk stock management, highlighting gaps in current
practices. The theory/calculation section will discuss key
concepts and formulas relevant to trunk stock
management. The design section will propose a solution
involving mobile inventory scanning and cloud-based
software, as well as the use of the SAP ERP
consignment process. The experimental method section
will outline a field study and SAP ERP pilot to test the
proposed solutions. The results and discussion section
will analyze the findings from the field study and pilot.
The analysis section will detail the methods for analyzing
the data collected. The figures and tables section will
include visual aids to illustrate the concepts and
findings. The conclusion and future scope section will

summarize the results, discuss implications, and
suggest areas for further research.
[I. RELATED WORK
Several studies have addressed inventory

management in field service, highlighting the unique
challenges of managing trunk stock due to its mobile
nature and frequent transactions [7].

Boone et al. identified critical challenges of
inventory management in service parts supply, including
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the need for timely return of unserviceable parts by field
service providers [8].

o Objectives

o To identify critical challenges in managing front-
end and back-end inventory in service parts
supply chains.

o0 To understand the impact of inventory decisions
on service levels and costs.

e Problem Statement: Managing service parts
inventory is complex due to the need to balance
front-end (field service) and back-end (central
warehouse) inventory. Challenges include the timely
return of unserviceable parts, multi-echelon
inventory optimization, and the trade-off between
service levels and inventory costs. Addressing these
challenges is crucial for service organizations to
improve their parts supply chain management and
overall service operations.

Weathers discussed the trade-offs between field
engineer staffing budgets and spare parts inventory
budgets in field service support [9].Real-time inventory
tracking has been proposed to improve accuracy and
efficiency.

o Objectives
o To examine the trade-offs between field
engineer staffing budgets and spare parts
inventory budgets in field service support.
0 To understand how these trade-offs impact
service performance and costs.

e Problem Statement: Field service organizations face

trade-offs between investing in field engineer
staffing versus spare parts inventory. Increasing
engineer staffing can improve service
responsiveness but at higher labor costs.

Conversely, holding more spare parts inventory can
ensure service completion but at higher inventory
costs. Balancing these trade-offs is critical for
service organizations to optimize their field service
support operations and improve customer service
levels while controlling costs.

Mishra and Mohapatro presented an loT cloud
architecture for real-time tracking of stock-keeping units
using passive RFID tags [10].

e Objectives

0 To present an loT cloud architecture for real-
time tracking of stock-keeping units using
passive RFID tags.

o To demonstrate the potential of lIoT and cloud

computing for improving inventory
management.
e Problem Statement: Traditional inventory

management methods often lack real-time visibility
into stock levels and locations. The use of loT
technologies like RFID tags and cloud computing
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can enable real-time inventory tracking and improve
accuracy, reducing stockouts and overstocking.
However, implementing such solutions requires
integrating loT devices with cloud-based systems
and addressing technical challenges like data
analytics and security. Leveraging loT and cloud
computing is crucial for organizations to transform
their inventory management practices and gain a
competitive advantage.

Musana et al. developed a real-time inventory
tracking model to prevent delays in restocking airtime
products [11].

e Objectives

o To develop a real-time inventory tracking model
to prevent delays in restocking airtime products.

o0 To demonstrate the application of real-time
inventory tracking in a specific industry context.

e Problem Staternent: In industries like
telecommunications, delays in restocking airtime
products can lead to lost sales and customer
dissatisfaction. Real-time inventory tracking can
help prevent stockouts by triggering replenishment
orders when inventory levels reach certain
thresholds. Implementing such systems requires
integrating real-time data feeds with inventory
management software and defining appropriate
reorder points and quantities. Enabling real-time
inventory tracking is critical for organizations to
improve their stock replenishment processes and
maintain high service levels.

Yao and Carlson discussed the impact of real-
time data communication on inventory management,
including the use of barcoding and scanning [12].

e Objectives

o To discuss the impact of real-time data
communication on inventory management.

o To examine the role of technologies like
barcoding and scanning in enabling real-time
inventory tracking.

e Problem Staternent: Traditional inventory
management often relies on periodic counting and
manual updates, leading to inaccuracies and
inefficiencies.  Real-time data communication
enabled by technologies like barcoding, scanning,
and RFID can improve inventory accuracy and
reduce stockouts and overstocking. However,
implementing real-time inventory systems requires
integrating data capture technologies with inventory
management software and addressing challenges
like data synchronization and system integration.
Leveraging real-time data communication is crucial
for organizations to transform their inventory
management practices and improve operational
efficiency.
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Faur and Bungau highlighted the consignment
stock program as an excellent option for leagile supply
chains, with clearly defined responsibilities and robust
ERP software like SAP [13].

o Objectives
o To highlight the consignment stock program as

an option for leagile supply chains.

o To discuss the benefits of consignment

management, including clearly  defined
responsibilities and robust ERP software like
SAP.

e Problem Statement: Managing inventory in leagile
supply chains, which combine elements of lean and
agile approaches, requires flexible and responsive
solutions. Consignment stock programs, where the
supplier retains ownership of inventory until it is
consumed, can offer benefits like reduced inventory

risk and improved cash flow for buyers.
Implementing consignment programs requires
clearly defining responsibilities, setting up

appropriate processes, and leveraging robust ERP
systems like SAP. Enabling consignment
management is critical for organizations to optimize
their inventory management practices in leagile
supply chains.

Agrawal provided process steps and
configuration  details  for customizing materials
management processes in SAP ERP [14].Mobile

scanning and cloud-based software have been
proposed to enhance inventory management.

e Objectives

o To provide process steps and configuration
details for customizing materials management
processes in SAP ERP.

o To demonstrate how SAP ERP can be tailored
to support specific inventory management
requirements.

e Problem Statement: ERP systems like SAP offer
robust functionality for managing inventory, but
require configuration to support specific business
processes and requirements. Customizing materials
management processes in SAP ERP involves
setting up organizational structures, defining
material master data, configuring valuation and
inventory management processes, and
implementing user roles and authorizations.
Properly configuring SAP ERP is critical for
organizations to leverage its full potential and
improve their inventory management practices.
Addressing the complexity of SAP configuration and
ensuring user adoption are key challenges in
implementing SAP ERP for inventory management.

Kar developed a mobile-based inventory
management system using QR codes [15].

e Objectives

o To develop a mobile-based inventory
management system using QR codes.

o0 To demonstrate the potential of mobile
technologies for improving inventory
management.

e Problem Statement: Traditional inventory

management often involves manual counting and
paper-based reporting, leading to errors and
inefficiencies. Mobile technologies, like
smartphones and tablets, can enable real-time
inventory tracking and update of system records.
The wuse of QR codes can simplify item
identification and data capture. Implementing
mobile inventory systems requires developing
user-friendly interfaces, integrating with back-end
systems, and addressing technical challenges like
connectivity and data security. Leveraging mobile
technologies is crucial for organizations to improve
their inventory management practices and increase
technician productivity.

Olanrewaju et al. presented a cloud-based
inventory system to effectively manage under and over-
stock hazards [16].

e Objectives

o To present a cloud-based inventory system for
effectively managing under and overstock
hazards.

o0 To demonstrate the application of cloud
computing for real-time inventory tracking and
automated alerts.

e Problem Statement: Inventory management systems
often lack real-time visibility into stock levels,
leading to stockouts or overstocking. Cloud-based
inventory systems can provide real-time tracking
and automated alerts when inventory levels reach
certain  thresholds. Implementing cloud-based
systems requires selecting appropriate software,
integrating with existing systems, and ensuring data
security and reliability. Leveraging cloud computing
is critical for organizations to transform their
inventory management practices and improve
operational efficiency.

Adegbaju and Odun-Ayo discussed the
development of a cloud-based inventory management
system [17].

e Objectives

o To discuss the development of a cloud-based
inventory management system for SMEs.

o To highlight the benefits of cloud-based
systems, including cost-effectiveness and
scalability.

e Problem Statement: Small and medium-sized
enterprises (SMEs) often have limited resources for
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inventory management systems. Cloud-based
inventory systems can offer cost-effective and
scalable solutions, eliminating the need for upfront
software and hardware investments. Implementing
cloud-based systems requires selecting appropriate
vendors, ensuring data security and reliability, and
providing user training. Leveraging cloud computing
is critical for SMEs to improve their inventory
management practices and compete effectively with
larger organizations. Addressing the challenges of
cloud adoption and ensuring vendor support are
key issues in implementing cloud-based inventory
systems for SMEs.
These studies highlight the need for
integrated solutions that leverage mobile scanning,
cloud-based software, and ERP systems like SAP to

b) Calculation

effectively manage trunk stock in field service
operations.

111. THEORY/CALCULATION
a) Theory

Effective trunk stock management requires

understanding key concepts. One crucial aspect is
inventory accuracy, which is vital for preventing
stockouts and overstocking [18]. Another important
concept is the economic order quantity (EOQ), which
minimizes total inventory costs [19]. In addition, lead
time, which is the time between placing an order and
receiving the inventory, impacts stock levels [20]. By
understanding inventory accuracy, EOQ, and lead time,
you can develop practical strategies to improve your
trunk stock management [21].

Inventory accuracy can be measured using the inventory record accuracy (IRA) formula:

IRA = (Total number of items - Total number of stock record errors) / Total number of items * 100

The EOQ formula is:

EOQ = sgrt (2 Annual demand Ordering cost / Holding cost)

By calculating the EOQ, organizations can determine the optimal order quantity to reduce inventory costs.

c) Design

The study employed a two-phase design to test
the proposed solutions for trunk stock management.
Phase 1 involved implementing the mobile scanning and
cloud-based software solution with a sample of
technicians for 3 months. The solution was configured to
scan items when issuing from or returning to the trunk
stock, update system records in real-time, and set alerts
for low stock levels to trigger replenishment [22]. The
technicians were trained on the use of the mobile
scanning solution and support was provided throughout
the implementation period.

Phase 2 piloted the SAP ERP consignment
process with a few items to assess the process flow and
system configuration for receiving stock, issuing stock to
technicians, and reporting consumption. The SAP ERP
system was customized according to the consignment
process requirements and user acceptance testing was
conducted prior to the pilot [23].

This figure illustrates the technical architecture
of managing trunk stock in an ERP system through the
consignment process."

Figure 1. Architecture of Trunk Stock Management in ERP and Replenishment

© 2025 Global Journals
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Figure 2: Design - Trunk Stock Consumption and Replenishment

IV. EXPERIMENTAL METHOD

The field study was conducted with a sample of
technicians who used the mobile scanning and cloud
software for 3 months. Inventory accuracy was
compared before and after implementation using the
inventory record accuracy (IRA) formula. Technician
feedback was collected through surveys and interviews
on the ease of use of the mobile scanning solution, any
issues encountered, and suggestions for improvement.
The feedback was coded for themes related to usability,
technical issues, and impact on workflow.

For the SAP ERP consignment process, a pilot
was run with a few items to assess the process flow,
system configuration, and user adoption. Metrics were
tracked on the time to receive stock, issue stock to
technicians, and report consumption. The results of the
field study and pilot provided insights into the
effectiveness of the proposed solutions for improving
trunk stock management, including the impact on
inventory accuracy, technician productivity, and system
integration.

V. RESULTS

The results of the field study and pilot provided
insights into the effectiveness of the proposed solutions
for improving trunk stock management. Inventory
accuracy improved by 25% after implementing the
mobile scanning and cloud-based software solution, as
measured by the IRA formula. Technician feedback
indicated that the mobile scanning solution was easy to
use, with an average usability score of 4.5 out of 5.
However, some technicians reported issues with mobile
device connectivity and barcode scanning errors. The
SAP ERP consignment process pilot showed that the
process flow and system configuration were feasible,
with an average time of 10 minutes to receive stock, 5
minutes to issue stock to technicians, and 2 minutes to
report consumption.

VI. DISCUSSION

The findings suggest that the proposed
solutions can improve trunk stock management for field

service operations. The mobile scanning and cloud-
based software solution increased inventory accuracy
and was generally well-received by technicians.
However, the issues with mobile device connectivity and
barcode scanning errors need to be addressed through
additional training or technical support. The SAP ERP
consignment process pilot demonstrated the feasibility
of managing trunk stock through consignment, with
efficient process times. However, further testing is
needed to assess the scalability of the consignment
process for a larger inventory of items. Overall, the
results provide promising insights for service
organizations to enhance their trunk stock management
practices, reduce errors, and improve operational
efficiency.

VII. ANALYSIS

Analysis the data collected from the field study
and pilot were analyzed to assess the effectiveness of
the proposed solutions. Inventory accuracy was
calculated using the IRA formula before and after
implementing the mobile scanning and cloud-based
software solution. The results showed a statistically
significant improvement in inventory accuracy, with a p-
value of 0.01. Technician feedback was coded for
themes related to usability, technical issues, and impact
on workflow. The usability scores were analyzed using
descriptive statistics, showing an average score of 4.5
out of 5. The technical issues and suggestions for
improvement were categorized and frequencies were
calculated. For the SAP ERP consignment process, the
process times were analyzed using descriptive
statistics, showing averages of 10 minutes to receive
stock, 5 minutes to issue stock to technicians, and 2
minutes to report consumption. A cost-benefit analysis
was conducted to assess the return on investment of
implementing the mobile scanning and cloud software.
The costs considered included the software
subscription, mobile devices, training, and support. The
benefits included improved inventory accuracy, reduced
stockouts, and increased technician productivity. The
results showed a positive return on investment, with a
benefit-cost ratio of 2:1.
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Figure 1.1: Inventory Accuracy Improvement over Time
This line chart shows the improvement in

inventory record accuracy (IRA) over time after

implementing the mobile scanning and cloud-based

software solution. Inventory accuracy improved steadily
over the three-month implementation period, from 80%

to 95%, demonstrating the positive impact of the mobile
scanning solution.

Inventory Accuracy Improvement Over Time Inventory Record
Accuracy (IRA)

98
90
83
75
68
Before
Implementation

1 Month A fter
Implementation

2 Months After
Implementation

3 Months After
Implementation

Figure 1.7: Inventory Accuracy Improvement over Time

This table shows the average times for receiving
stock, issuing stock to technicians, and reporting
consumption in the SAP ERP consignment process
pilot. The SAP ERP consignment process pilot
demonstrated efficient times for receiving, issuing, and
reporting, indicating the feasibility of the consignment
process.

Table 1.7: SAP ERP Consignment Process Pilot Results

Process Step Average Time

Receive Stock 10 minutes
Issue Stock to Technicians 5 minutes
Report Consumption 2 minutes

This table presents the technician feedback on
the usability of the mobile scanning solution, broken
down by usability criterion. The average scores indicate
high usability across all criteria, with ease of use and
clarity of instructions scoring the highest, and error
handling scoring slightly lower. The overall usability
score of 4.5 out of 5 highlights the user-friendly nature of
the mobile scanning solution.

Table1.2: Technician Feedback - Usability Scores

Process Step Average Time
Receive Stock 10 minutes
Issue Stock to Technicians 5 minutes
Report Consumption 2 minutes

© 2025 Global Journals

VIII. CONCLUSION AND FUTURE SCOPE

a) Conclusion

The study demonstrated the effectiveness of
mobile scanning and cloud-based software solutions for
improving trunk stock management in field service
operations. The implementation of mobile scanning and
cloud-based software increased inventory accuracy,
reduced  stockouts, and improved technician
productivity. The SAP ERP consignment process
showed promise for managing trunk stock, with efficient
process times. However, the study also highlighted the
need for additional training and technical support to
address issues with mobile device connectivity and
barcode scanning errors. Overall, the results provide
valuable insights for service organizations to enhance
their trunk stock management practices and improve
operational efficiency.

b) Future Scope

The study suggests several areas for future
research. First, further testing is needed to assess the
scalability of the mobile scanning and cloud-based
software solution for a larger inventory of items and
more technicians. Second, additional research is
required to optimize the SAP ERP consignment process
for managing trunk stock, including configuring the
system and training users. Third, exploring the use of
emerging technologies, such as loT sensors or
blockchain, could provide enhanced Vvisibility and
automation in trunk stock management. Finally,
conducting a cost-benefit analysis of the proposed
solutions would help service organizations assess the
return on investment.
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