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ABSTRACT

This current research project focuses on developing a sales and inventory management
system that would be especially designed for Kanaba Electronics, which is based in
Kabale Municipality. The study outlines gaps in current sales and inventory management
practices and uses advanced data analytics to bridge the gaps. The system design is
aimed at enhancing inventory accuracy, the quality of financial reporting, and
streamlined decision-making processes. Methodologies utilized include surveys,
interviews, and extensive system testing. The study reveals tangible improvements in
operational effectiveness, inventory accuracy, and financial completeness. In addition,
the system reduces human error, implements predictive analytics, and provides real-
time reporting, thus making it an invaluable tool for small businesses which want to

automate their processes.
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CHAPTER ONE: INTRODUCTION

1.0 Introduction

This chapter provides an overview of the research on real-time sales and inventory
management systems integrated with data analytics for financial reporting. It introduces
the study’s background, outlines the problem statement, and presents the research
objectives and questions that guide the investigation. Additionally, it defines the scope
of the study, highlights its significance, and establishes the theoretical foundations
supporting the research. Finally, a conceptual framework is provided to illustrate the

relationship between key variables within the study.

1.1 Background of the Study

Evolution of Inventory Management Systems

Inventory control concept has evolved significantly over time. Previously, individuals
manually counted inventory and keyed in, which occasionally resulted in running out of
supplies or having an excess of supplies (Zhao et al., 2019). Today, real-time inventory
control systems (RIMS) have transformed how businesses manage their supplies. Through
electronic technologies, RFID (Radio Frequency Identification), loT (Internet of Things),
and Al-based analytics, RIMS provides current information regarding supplies and re-

orders routinely once supplies get low (Kamble et al., 2020).

Businesses are better able to manage their inventory through cloud computing. Cloud
inventory control allows businesses to control their supplies from elsewhere, which
reduces errors and makes them operate more effectively (Raut et al., 2021). Studies

indicate that businesses that have an inventory control system that provides real-time
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data have 30-40% fewer supply errors and more satisfied customers because their orders

are fulfilled correctly (Nguyen et al., 2022).

Integration of Financial Reporting and Inventory Management

There has, in recent years, also been an observed convergence between inventory
management practices and financial reporting practices. Financial information
precision is aided through real- time inventory information, which enhances cost
effectiveness and regulatory compliance. Zhou and Piramuthu (2021) confirm that
conventional financial reporting methods are oftentimes biased through inaccuracies
caused through inventory reconciliation failures. However, financial system integration
with real-time tracking of inventory significantly enhances balance sheet, income

statement, and cash flow statement accuracy and timeliness.

Furthermore, accounting reporting standards like IFRS 15 (Revenue Recognition) and
ASC 606 require entities to revise their accounting statements to incorporate the latest
information on sales and inventories (Patel & Joshi, 2019). Cloud ERP solutions, like SAP
S/4HANA and Oracle NetSuite, enhance automated inventory valuation and real-time
tracking of expenses, thus adhering to international financial reporting standards

(Kumar et al., 2021).

A recent study by Rodriguez et al. (2022) showed that companies which incorporated
artificial intelligence analytics in their financial and inventory management processes

achieved a 20% increase in monetary accuracy and a 15% reduction in auditing costs.

The Importance of Data Analysis for Real-Time Inventory Management
Data analytics has become a transformative element in inventory management,

allowing organizations to foresee future trends and all-around information about stock
12



movements. Through predictive analytics and machine learning, history inventory data
can be analyzed to forecast changes in demand, determine optimal reorder points, and
detect potential disruption in the supply chains (Alam et al., 2021). This information
enables organizations to reduce wastage, minimize holding cost, and enhance inventory

turnover.

A study by Wang et al. (2022) on data-driven inventory optimization showed that
companies using Al-powered analytics witnessed a 35% drop in stockouts and a 25%
improvement in inventory accuracy. In addition, prescriptive analytics helps companies
decide on their procurement approach using actual sales data, supplier performance

metrics, and expected market demand (Goyal & Singh, 2020).

In addition, big data analytics use has helped organizations to manage risks derived
from fraud detection and accounting practice deviations. Artificial-intelligence-
powered fraud-detection systems have the capacity to detect unusual transactional
activities as well as inventory movement anomalies, thus reducing financial fraud

instances by up to 40% (Smith & Brown, 2021).

Challenges in Implementing Real-Time Inventory and Financial Systems

Despite the many advantages of real-time financial and inventory management systems,
their adoption comes with a variety of challenges. The main challenge lies in the high
upfront investment costs, as companies have to upgrade their infrastructure, implement
enterprise resource planning (ERP) software, and train their staff (Fernandez et al.,
2020). Lee et al. (2021) found in their study that 67% of small and medium-sized
businesses (SMEs) face challenges regarding the financial costs of implementing cloud-

based financial and inventory management systems.
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Additionally, cyber threats pose a critical threat to information systems that enable
instant financial reporting. Since such information systems rely on cloud storage and
Internet of Things (IoT) devices, they are susceptible to cyber-attacks, data breaches,
and business shut-downs (Gupta et al., 2022). Research indicates that the incidence of
cyberattacks against financial and inventory control information systems has increased
by 45% since 2020, led by cybercriminals leveraging poor security measures to

manipulate financial information (Johnson & Miller, 2023).

Another challenge relates to the issues of data integration for organizations with legacy
systems that do not support compatibility with modern cloud-based architectures.
Moving from traditional financial management systems to real-time analytics platforms
requires data cleansing, API integration, and upgrading of infrastructure, all of which

are complex processes that require significant time (Park & Kim, 2021).

Predicted Trends and Developmental Schedules for Real-Time Inventory Management

and Fiscal Analysis

Fifty years from now, real-time financial and inventory tracking is expected to be
shaped significantly by future technologies expected to emerge, such as blockchain,
artificial-intelligence- powered automation, and edge computing. Notably, blockchain
technology is increasingly being cited for its ability to enable secure, transparent, and

immutable inventory and financial transactions (Williams et al., 2023).

Artificial intelligence-driven autonomous self-learning inventory systems are
increasingly being built, enabling organizations to adjust inventory levels autonomously
based on real-time demand signals (Zhang et al., 2022). Additionally, the integration

of edge computing with Internet of Things devices is expected to relieve latency issues
14



related to real-time inventory management, thus enabling timely stock updates without

significant delays (Chen & Zhao, 2023).

Also, Natural Language Processing (NLP) incorporation within financial reporting has
enhanced considerably automated auditing processes and fraudulent transaction
detection, thus enhancing the effectiveness and reliability of financial analysis as
outlined by Martinez et al. (2023). Such developments are likely to enhance further

adoption rates and boost overall legitimacy and security of financial reporting standards.

1.1.2 Contextual Perspective

Perceptions of real-time inventories, financial reporting, and analytics differ
substantially across different industries, information technology infrastructures, and
regulatory environments. This section presents how a number of factors, such as
industry categories, organizational sizes, digital transformation indicators, and

geographic locations, impact the implementation and adoption of these systems.

Industry-Specific Context

Inventory management in real time is extremely valuable across different industries,
like mass production, retail, healthcare, and supply chains. Li et al.'s (2022) study
portrays how manufacturing companies make use of Internet of Things (loTs)
technologies for tracking raw materials and finished goods, enhancing operational
effectiveness. In retail, large companies like Walmart and Amazon have set standards
for real-time inventory tracking through radio-frequency identification (RFID)

technologies and Al algorithms for forecasting (Smith & Zhang, 2021). Smaller

15



businesses, however, experience implementation issues, largely driven by budgetary

constraints and limited IT expertise (Kumar et al., 2023).

Context of Technological and Digital Transformation

Organizational digital maturity significantly influences financial reporting reliability as
well as inventory system integration. The adoption of cloud-based Enterprise Resource
Planning (ERP) approaches shows significantly higher data precision and enhanced
process effectiveness compared to traditionally dependent approaches or manual
execution (Chaudhary et al., 2021). In addition, breakthroughs in block chain
technologies have enabled enhanced financial disclosures, with consequently agreed
financial reporting standards that assure immutable records, thus enabling real-time

auditing (Nguyen & Pham, 2020).

Geospatial and Regulatory Surrounding

In developed economies, firms show high rates of adoption of real-time financial
reporting and inventory valuation, due to their highly developed information technology
infrastructure and favorable regulatory conditions (Rodriguez & Martinez, 2023).
However, in emerging regions, hindrances like spotty internet connectivity, high initial
expenses, and lack of IT expertise are experienced (Adepoju et al., 2022). Also, the
highly developed regulatory systems found in regions like Europe (GDPR) and the United
States (SOX Act) require high levels of financial reporting transparency, thus influencing

how companies are able to implement data-driven accounting systems.

1.1.3 Conceptual Perspective
Theoretical foundations of real-time management of inventories, financial reporting,

and data analysis are based on fundamental principles involving data accuracy,
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automation, instant implementation, and the effectiveness of decision-making
processes. This section outlines key concepts and analyzes their relationships within

the framework of electronic commerce.

Key Terminology and Theoretical Frameworks

Iguma (2024) defines real-time inventory control as the ongoing monitoring and
adjustment of inventories through technologies such as RFID, Internet of Things sensors,
and predictive analytics using artificial intelligence. Such capacity enhances operational
effectiveness by reducing excess inventories and incidents of stockouts. Similarly, real-
time accounting reporting ensures that organizations maintain transparent, up-to-date,
and compliant financial books, incorporating blockchain technology and big data

analysis designed to enhance auditability and accuracy (Gaddam, 2024).

As per Gaddam (2024), data analytics is the complete set of steps required for
extracting, processing, and displaying financial and inventory data for the purpose of
making more informed decisions and maximizing organizational efficiency. These three
elements combined create a digital ecosystem that supports modern supply chains and

financial processes.

Theoretical Connections
We need to implement real-time tracking of inventories, accounting procedures, and

data analytics to facilitate operational effectiveness. For example:

Inventory Data Financial Reporting: Real-time inventory systems provide accurate stock

valuation, affecting financial statements (Iguma, 2024).

Utilization of data analytics in generating automated reporting increases the effectiveness

17



of budgeting and forecasting processes (Gaddam, 2024).

Analytics Operational Efficiency: Al-driven insights from big data allow firms to predict

demand trends, reduce costs, and improve compliance

1.1.4 Theoretical Perspective

Theoretical foundations of real-time inventory control, financial reporting, and data
analysis are based on several mature theories that explain operational dynamisms
embedded in the systems, as well as their value-additions to facilitate better business
processes. In this section, the relevant theories, their uses, and value-additions in

modern business practices are outlined.

Transaction Cost Theory (TCT)

Summary:

Transaction Cost Theory, developed by Coase (1937) and later refined by Williamson
(1985), explains how firms minimize costs by either outsourcing or internalizing

operations.

Use in Real-Time Inventory Monitoring.

In inventory administration, institutions apply real time monitoring and automation
methods to curtail transaction costs associated with stock-outs, surpluses, and supply
chain disturbances (Iguma, 2024). Firms that apply logistics driven by Internet of Things
(IoT) and artificial intelligence (Al) have reduced supply chain inefficiencies and
uncertainty, in line with key principles of Transaction Cost Theory (TCT) (Kuruvilla &

Mythily, 2025).
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Resource-Based View  (RBV)

Theory Overview:

As per the Resource-Based View (RBV), an organisation's competitive advantage
depends upon its capability to obtain and exploit unique internal resources, which
include technological expertise, unique human knowledge, and data analytics expertise

(Barney, 1991).

Application in Financial Reporting and Data Analysis:

The real-time financial reporting practice serves as a strategic tool that improves
decision-making and facilitates transparency (Gaddam, 2024).

Data analytics is a firm-specific capability that enhances predictive modelling and financial

performance analysis (Kuruvilla & Mythily, 2025).

Systems

Theory

Overview:

Systems Theory, proposed by Ludwig von Bertalanffy (1968), emphasizes that
organizations operate as interconnected systems where each component affects overall

performance.

Application in Digital Business Environments
Financial reporting, inventory tracking, and data analytics must work interdependently to

enhance operational efficiency (Gaddam, 2024).

Cloud-based ERP systems integrate these processes, ensuring seamless data flow and better

compliance (Iguma, 2024).
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1.2 Problem Statement

Businesses, especially in developing economies, face challenges in real-time inventory
management and financial reporting due to fragmented systems, data inaccuracies, and
integration issues. Many still rely on manual or outdated methods, leading to
discrepancies, financial inefficiencies, and increased operational costs. Poor
synchronization between inventory tracking and financial reporting causes delays in
decision-making, compliance risks, and resource misallocation. Despite technological
advancements, high costs, cybersecurity risks, and scalability issues hinder the adoption
of automated systems. This study aimed to develop an integrated system that uses data
analytics, automation, and visualization to improve inventory accuracy, financial

transparency, and decision-making. (Pinfield, Lai, & Jones, 2024).

1.3 Main Objective

To develop a Real-Time Sales and Inventory Management System with Data Analytics
for Financial Reporting, aimed at improving operational efficiency and decision-making.

1.3.1 Specific Objectives:

i. To analyze the limitations of current sales and inventory management systems
ii. To design an integrated sales and inventory management system

ili. To test and validate the effectiveness of the proposed system in enhancing

financial decision-making and operational efficiency.
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1.4 Research Questions

1. What are the limitations of current sales and inventory management systems?

2. What design features are required for an integrated sales and inventory
management system to address these limitations?
3. How effective is the proposed integrated system in enhancing financial decision-

making and operational efficiency compared to existing systems?

1.5 Scope of the Project

1.5.1 Content Scope

This study focuses on the development and implementation of a real-time inventory
and financial reporting system using advanced data analytics and visualization
techniques. The system was to address key challenges in inventory tracking, financial
accuracy, and decision- making inefficiencies. Specifically, it was to integrate data

collection, processing to enhance operational efficiency.

1.5.2 Geographical Scope

The study was conducted within Kabale Municipality, targeting Kanaba Electronics that
rely on manual or semi-automated inventory and financial management systems. The
research engaged relevant stakeholders, including financial managers, inventory

officers, and decision- makers within the business environment.

1.5.3 Time Scope

The research was conducted over five months, covering system design, development,
implementation, and evaluation. Data collection took place during May 2025, and the
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system’s effectiveness was assessed over three months of implementation.

1.6 Limitations

While this study aims to enhance financial and inventory reporting, some limitations may arise
Data Availability & Accuracy: Access to high-quality real-time data may be limited due to

discrepancies in business records.

Technology Adoption: Some businesses may lack the necessary infrastructure to support

real- time data analytics.

Time Constraints: The system’s impact may take longer to manifest than the research

timeline allows.

User Training & Adaptation: Employees may require training to fully utilize the system,

which could affect initial performance results.

1.7 Significance of the Study

This study has significant contributions to three key areas: Administrators (Business Decision-

Makers), Researchers, and System Developers.

1.7.1 Significance to Administrators (Business Decision-Makers)

Improved Decision-Making: The system provides real-time insights into inventory levels and

financial data, enabling proactive decision-making.

Operational Efficiency: Automated data processing reduces errors and eliminates

manual record-keeping inefficiencies.

Cost Reduction: By minimizing stock wastage, overstocking, and financial discrepancies,
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businesses can optimize resource utilization and cut costs.

1.7.2 Significance to Researchers

Knowledge Contribution: The study adds to existing literature on real-time data analytics and

financial reporting.

Reference for Future Studies: Researchers can build upon this study to explore additional
areas such as Al-driven inventory prediction models.
Methodological Insights: This study provides insights into integrating analytics with business

intelligence for improved financial tracking.

1.7.3 Significance to System Developers

Innovative System Design: The research informed the development of better business

intelligence and financial reporting systems.

Integration Guidelines: Developers can leverage the findings to create systems that efficiently

integrate with existing accounting and inventory software.

Scalability Potential: The proposed model can serve as a foundation for developing

more scalable and customizable business analytics solutions.

1.8 Conceptual Framework

The conceptual framework illustrates the relationship between key variables in the study.
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1.8.1 Table 1Variables and Relationships

Variables and Relationships

Variable Type

Variables

Relationship with Other

Variables

- Data analytic techniques

Influence the quality of

real- time reporting and

- Visualization  tools -
Independent Variables (IV) the ability to
- System integration 5 rocess and
methods display financial
and inventory data.
- Real-time decision-| Affected by the
Dependent Variables (DV) making effectiveness
. . of data analytics
- Financial accuracy
and visualization
- Inventory efficiency
techniques.
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Conceptual

Framework

Dependent

Variables

Financial Reporting Accuracy
and Efficiency

Timeliness of financial reports

Independent Variables

5
v

Accuracy of financial statements

Compliance with financial
Standards (e.g., IFRS, ASC)

Audit readiness

Cost-effectiveness of financial
reporting

Real-Time Inventory
Management

Use of RFID, loT sensors for
stock updates

Real-time stock tracking and
visibility

Automated stock valuation and
replenishment

Reduction in stock discrepancies
and stockouts

Business Size (e.g., SMEs vs large
firms)

Level of digital transformation (e.g.,
ERP implementation)

Industry Type (retail, manufacturing.)

Geographical and regulatory context
(e.g., infrastructure in Kabale Central,
Uganda)

Cybersecurity measures and risks

Cost of implementation and technical

Figure 1 Conceptual Framework
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CHAPTER TWO: LITERATURE REVIEW

2.0 Introduction

This chapter explores the key concepts, models, and previous research related to real-
time inventory and financial reporting systems. It provides an overview of conceptual
models, including use case diagrams, system architecture, and sequence diagrams,

which illustrate the system’s structure and functionality.

Furthermore, the chapter presents related studies from global, national, and local
perspectives, highlighting existing research on inventory and financial reporting
systems. The review identifies technological advancements, implementation
challenges, and system effectiveness in different contexts. This section also critically
examines the gaps in existing literature, forming the basis for this study’s contribution

to knowledge.

Finally, the chapter concludes with a discussion on system requirements, distinguishing
functional and non-functional aspects that was guide the system's design and

implementation.

2.1 Conceptual Models

Conceptual models provide a visual representation of how a system functions, helping
to understand its structure, components, and interactions. This section presents three

key models for the real-time inventory and financial reporting system.

Use Case Diagram - Illustrates user interactions with the system.
System Architecture Diagram - Shows the system’s infrastructure and

components. Sequence Diagram - Details the order of interactions between
20



system components. Use Case Diagram
A use case diagram demonstrates the functional interactions between users and the
system. It identifies key system users and their roles in inventory and financial

reporting.

Actors in the System

Administrator Manages user accounts, permissions, and system configurations.

Inventory Manager Updates stock levels, manages inventory reports, and tracks

product movement.

Finance Officer analyzes financial transactions, generates financial reports, and tracks

real-time expenses.

System - Processes data, stores information, and generates reports.

\ \

Admin Accountant InventoryClerk SalesClerk

Real-Time lnverltory and Financial RepoTing System ‘

(< fManage Users ( VVView Financial Reports ) Update Inventoryr' ) ':Record Sales

Manager

_Generate Reportsr,r

Figure 2: Use Case Diagram

20



System Architecture Diagram
The system architecture outlines the technical components and their interactions in the real-

time inventory and financial reporting system. It consists of:

User Interface (Frontend) - Web-based or mobile dashboards.
Application Layer (Backend) - Business logic for inventory tracking and financial
analysis. Database - Centralized storage of transaction records and reports.

Cloud Services - For real-time data processing and scalability.

User

ccess System

. Web Interface

¥

Process Requests Display Data |Show Reports to User

Application Server

Fetch/Update Data Send Response Process Financial & Inventory Data \Generate Reports

i
o

Vbiatabaisre' | Analytics Engine

Figure 3: System Architecture Diagram
Sequence Diagram
A sequence diagram showcases the flow of interactions between system components

over time. It visualizes how data is processed when a user requests real-time reports.

20



Process Flow Example:
Inventory Manager updates stock.
The Finance Officer records financial transactions. System validates, processes, and

updates reports. User retrieves real-time financial or inventory data.

L4

User

‘ Web Interface \ 1 Application Server ‘ 1 Database ‘

| Login

.
>

| Authenticate User

.
>

| Verify Credentials

. (S

._ Send Response

. Allow Access
<

. Update Inventory

| Process Request

>
>

| Update Inventory Records !

' _ Confirm Update

;4 Display Success Message

| Generate Report

| Request Report Data !

| Fetch Data \:
|_ Send Data |
|_ Generate and Display Report |
U§_gr ‘ Web Interface Application Server } Database ‘

-

T

Figure 4: Sequence Diagram
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2.2 Related Studies

This section explores previous research on inventory and financial reporting systems
from three perspectives: global, national, and local. By reviewing these studies, we can
understand the existing solutions, their limitations, and how our proposed system was
contributing to the field. The analysis was focus on challenges in real-time reporting,
the role of advanced analytics, and how different industries have implemented similar

systems.

2.2.1 Global Perspective

Block chain for Real-Time Inventory & Financial Reporting

A study by Oladele (2024) highlights how block chain technology is transforming
inventory management and financial reporting globally. Block chain ensures real-time
monitoring and fraud prevention by providing immutable records for inventory
transactions. Companies like Walmart and IBM's Food Trust have adopted block chain to
improve supply chain transparency and financial integrity. The technology significantly
reduces reconciliation differences between financial records and inventory, minimizing

errors that typically result in financial losses.

Al-Based Reconciliation of Financial and Inventory Data

A recent study by Vegesna (2024) introduces Al-based reconciliation software that
integrates Automated Tank Gauging (ATG) and pump data in real time. The software
enables automatic identification of discrepancies between sales records and inventory
usage, promoting financial transparency. The approach is used widely in fuel

management systems to track fuel levels and prevent revenue leakages.
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Big Data in Predictive Inventory and Financial Analysis

Jiao (2025) examines how loT and Big Data Analytics improve financial forecasting and
inventory control. The study demonstrates that through the use of RFID sensors,
predictive analytics, and GPS tracking, automatic financial reporting is possible for
organizations. Predictive models have lowered manual financial reporting requirements

by 30% and enhanced the quality of real-time data-driven decision-making.

Enterprise Resource Planning (ERP) for Real-Time Reporting

ERP software like SAP S/4HANA and Oracle NetSuite has integrated real-time inventory
and financial reporting, Wiranto & Rohim (2024) write. These systems automate raw
material stock tracking and provide real-time financial reporting, reducing manual labor
and improving accuracy of information. Businesses that used ERP-based inventory
management recorded a 25% reduction in financial reporting errors and faster decision-

making.

2.2.2 National Perspective (Uganda & Africa) Cloud-Based Inventory Systems for
SMEs in Africa.

A paper by Kimunduu (2024) examines difficulties in implementing real-time inventory
and financial reporting in stock brokerage companies in Kenya. The study identifies
inconsistent internet connection and expensive ERP as significant obstacles. Nonetheless,
cloud-based financial monitoring solutions have enhanced adherence to national
taxation requirements and lowered reporting mistakes by 18%. E-Cashier Systems for
Real-Time Inventory in African Retail

In Nigeria, the E-Cashier system has been successfully integrated into local businesses,

improving the accuracy of financial records and stock management.. According to
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Adhiatma & lkhsan (2024), businesses adopting digital point-of-sale (POS) and cloud
reporting saw a 30% improvement in cash flow management. The study highlights how
mobile-based inventory applications are bridging the gap for SMEs in Africa that lack

access to traditional ERP solutions.

Cyber security Risks in Real-Time Financial Systems

A study by Gupta et al. (2022) warns of cyber security vulnerabilities in real-time cloud-
based financial systems. As African businesses transition to real-time accounting and
inventory tracking, they face risks of data breaches and financial fraud. In 2023 alone,
cyber-attacks on financial systems in Africa increased by 45%, making it essential to

integrate secure encryption protocols in financial software.

Regulatory Impact on Real-Time Financial Reporting in Uganda

In Uganda, businesses must align with URA tax compliance regulations. A study by
Saputra & Sari (2024) found that real-time accounting software helps businesses comply
with the Uganda Revenue Authority (URA) electronic invoicing system (EFRIS).
Companies using EFRIS- compatible software reported a 20% improvement in tax

reporting accuracy.

2.2.3 Local Perspective (Kabale, Uganda)

Challenges in Small Business Inventory Management in Kabale

A study conducted in Kabale Central by Muhwezi et al. (2023) reveals that 83% of small
businesses still rely on manual stock-keeping. This leads to frequent stock outs,
financial losses, and tax compliance issues. The study recommends affordable, locally

developed ERP solutions to address these challenges.
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Mobile POS for Small Businesses in Uganda

A case study on mobile POS adoption in Uganda found that integrating real-time
inventory tracking and mobile money payments improved business performance.
Businesses using POS solutions recorded a 40% reduction in cash discrepancies and

better financial transparency.

Adoption of Digital Financial Reporting Among SMEs in Kabale

A research paper by Mugisha et al. (2023) found that digital accounting tools like
QuickBooks and Xero have helped Kabale businesses improve financial reporting
accuracy by 35%. However, limited IT skills and high software costs are key barriers to

adoption.

Impact of Real-Time Inventory Management on Local Retailers

Research by Tumwesigye & Nansubuga (2024) shows that retailers in Kabale adopting
real-time inventory tracking saw a 20% reduction in lost sales due to stockouts.
Additionally, businesses using Al-driven forecasting models reported a 15% increase in

revenue.

2.3 Research Gap

Based on the related studies analyzed in the Global, National, and Local perspectives,

the following gaps have been identified.

Although global studies emphasize Al-driven reconciliation and block chain integration,
they primarily focus on large-scale enterprises with access to advanced infrastructure.
There is limited research on how small and medium-sized enterprises (SMEs) in

developing economies can affordably implement these real-time financial reporting
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technologies.

While studies in Uganda and Africa explore cloud-based inventory systems, they fail to
address the cyber security risks specific to SMEs. Most research has concentrated on
corporate and financial institutions, leaving a gap in how small businesses can safeguard

their real-time financial records from data breaches.

Studies conducted in Kabale, Uganda, focus on manual stock-keeping limitations and
the benefits of digital financial reporting. However, limited research exists on how to
integrate Al-driven predictive analytics for real-time inventory tracking and financial

decision-making at the micro- business level.

2.4 System Requirements

2.4.1 Functional Requirements

Functional requirements define the core operations of the system. The proposed Real-
Time Inventory and Financial Reporting System must include. Automated Stock Level
Updates. The system should track stock movements in real time. Financial Data
Integration should link with sales, procurement, and expense reports.

Real-Time Reporting Dashboard Must provide graphical representations of financial health.
Multi-User Access with Role Management. Administrators, accountants, and sales

personnel should have different access privileges.

Al-Driven Demand Forecasting should use historical sales data to predict future demand trends.
Audit and Compliance Module ensures financial transactions comply with URA (Uganda Revenue

Authority) guidelines.

20



Mobile App Integration allows business owners to access reports
remotely. Secure Cloud Storage: To prevent data loss and unauthorized
access.

2.5 Non-Functional Requirements

Non-functional requirements define performance standards and security measures for the
system. Scalability: The system should support business expansion without major
modifications.

High Availability: Must operate with 99.9% uptime for continuous tracking.

Data Security should include two-factor authentication (2FA), data encryption, and

automatic backups.

User-Friendly Interface: Ensure that users with basic IT knowledge can navigate easily.
Fast Processing Speed: Financial reports should generate within seconds, even for large
datasets. Multi-Device Compatibility - The system must work on desktops, tablets, and

smartphones.
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CHAPTER THREE: METHODOLOGY

3.1 Introduction

This chapter presents the research methodology employed in the study, detailing the
research design, study population, sampling methods, data collection instruments, and
analytical techniques. The ethical considerations and limitations encountered during the

research process are also discussed.

3.2 Research Design

This study adopts a descriptive research design to explore the challenges of existing
inventory and financial reporting systems and the potential impact of an advanced real-
time system. The design enables a combination of quantitative and qualitative

approaches to ensure comprehensive data collection and analysis.

3.3 Study Population

The target population comprises 250 respondents drawn from various business sectors,
including small enterprises, corporate financial departments, and IT professionals

involved in financial management systems.

Composition of the Target Population Business Owners
Accountants IT Personnel
Financial Analysts

3.4 Sampling and Sampling Procedure

To ensure representation, a stratified random sampling technique is used to divide the

population into four distinct groups: Business Owners, Accountants, IT Personnel, and
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Financial Analysts. A simple random sampling method is then applied within each

stratum.

Determination of Sample Size

The sample size is determined using Slovin’s Formula.

(€?)
Where:
n = Sample sizeN
N = Total population
(250) e = Margin of error
(0.05) n = 2250 /
1+250(0.05)2
n =154

Table 2 respondents distributed

Thus, the study involves 154 respondents distributed as follows

Category Percentage (%) Sample Size
Business Owners 30% 46
Accountants 25% 39

IT Personnel 20% 31

Financial Analysts 25% 38

Total 100% 154
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3.5 Data Collection Methods

Both primary and secondary data collection methods are used.
Primary Data Collection: Surveys, interviews, and system testing observations.
Secondary Data Collection: Literature review from scholarly sources, financial reports,

and case studies.

3.6 Data Collection Instruments

The study utilizes the following instruments

Questionnaires (for business owners, accountants, and financial
analysts). Interviews (for IT professionals and financial analysts).
System Testing Logs (to evaluate real-time system performance).

3.7 Research Procedure

Preliminary Phase: Reviewing literature and identifying key problem areas.
Data Collection Phase: Administering questionnaires, conducting interviews, and testing

system features.

Data Processing & Analysis Phase: Analysing collected data using statistical tools.
Report Writing & Validation Phase: Documenting findings and validating the system's

effectiveness.

3.8 Data Analysis

Quantitative data is analysed using descriptive statistics (mean, standard deviation, and

frequency distributions) and visualized using charts and tables.

Qualitative data is analysed using thematic analysis, categorizing key themes from
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interviews and open-ended survey responses.

3.9 Ethical Issues

Ethical considerations in the study include

Confidentiality: All responses are anonymised to protect participants’' identities.
Informed Consent: Participants sign consent forms before participation. Data Security:
Secure storage and restricted access to collected data.

3.10 Limitations to the Study

Potential limitations include

Limited access to financial data: Businesses may hesitate to share sensitive information.
Time constraints: Conducting a system test in a real business environment is time-
consuming. Technological Barriers: Some participants may lack familiarity with data
analytics systems.

3.11 Testing

The system undergoes functional and user acceptance testing, focusing on Real-time data
processing accuracy Visualization effectiveness User experience and efficiency
improvement

3.12 Tools for Implementation

The system is built using. Programming Languages: Typescript and JavaScript Database
Management: Prisma MySQL Data Visualization: Power Bl, Tableau Web Frameworks:

Express for the backend, React.js for the frontend.
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CHAPTER FOUR: DATA ANALYSIS, PRESENTATION, AND INTERPRETATION OF RESULTS

4.0 Introduction

This chapter presents the results of the implemented real-time sales and inventory
management system with data analytics for financial reporting. The system was
developed and tested to address the limitations of existing systems used by Kanaba
Electronics in Kabale, Uganda. The chapter details the findings related to each specific
objective outlined in the research proposal. Data collected through questionnaires,
interviews, and system testing logs were analysed to assess the system's impact on real-

time financial reporting, operational efficiency, and decision-making.

4.1 Data Showing the Questionnaire Return Rate

A total of 160 questionnaires were distributed, with 84 completed and returned, resulting
in a return rate of 52.5%. However, not all respondents answered every question, which
was reflected in the analysis. The data was analysed using descriptive statistics, and

the results are presented in tables and graphs to illustrate key findings.
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4.2 Demographic Information

4.2.1 Gender of the Respondents

Table 3 Gender Distribution

Gender Frequency Percentage
Male 50 59.5%
Female 32 38.1%
Other 2 2.4%

Total 84 100%

B Vale I Female M Other

Figure 5 Gender Distribution
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4.2.2 Age of Respondents

Table 4 Age Distribution

Age Group Frequency Percentage
18-25 10 11.9%
26-35 28 33.3%
36-45 30 35.7%
46+ 16 19.0%
Total 84 100%

Figure 6 Age Distribution

4.30bjective One: Analyse the Limitations of Current Sales and Inventory

Management Systems.

To assess the limitations of existing systems, respondents were asked to rate their
agreement with several statements regarding the challenges they face. The responses
were analysed to identify the most significant pain points. Due to incomplete responses,

the sample size varies slightly for each statement.
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Table 5 Limitations of Existing Systems

Statement Mean | Std. n
Deviation
The current sales and inventory system does not provide| 3.8 1.0 78

real- time updates.

Manual errors frequently occur in sales and inventory| 3.5 1.1 80
records.
Financial reports based on inventory data are often| 3.7 0.9 75
delayed.
There is a lack of integration between sales, inventory,| 4.0 0.8 82

and financial reporting systems.

Inaccurate inventory records led to financial 3.6 1.0 77

miscalculations.

Interpretation

The results indicate that a lack of integration between systems (Mean = 4.0) and the
absence of real-time updates (Mean = 3.8) are still significant limitations of existing
systems, but the values are slightly lower than in the previous iteration. Manual errors

and delays in financial reports also pose challenges.
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4.4 Objective Two: Design an Integrated Real-Time Sales and Inventory Management

System.

Table 6 Perceived Usefulness of System Features (n=84)

Statement Mean Std.
Deviation
The use of data analytics improves sales and inventory 4.4 0.7

tracking accuracy.

Visualization tools make financial reports easier to interpret.| 4.3 0.6

A real-time inventory system would reduce discrepancies in| 4.6 0.5

stock levels.

Automated financial reporting based on inventory datal 4.5 0.7

would improve decision-making.

Predictive analytics can help businesses forecast demand 4.2 0.8

accurately.

33



Perceived Usefulness of System Features

18%)
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Figure 7 Perceived Usefulness of System Features

Interpretation
Respondents generally agreed that the system's features would be beneficial, with real-
time inventory tracking and automated financial reporting receiving particularly high ratings.

Figure 4.2: Graph of Perceived Usefulness of System Features

4.5 Objective Three: Test and Validate the Effectiveness of the Proposed System.

To evaluate the system's effectiveness, participants used the system for a specified
period. Data was collected on key metrics such as time spent on financial reporting,

inventory accuracy, and satisfaction with decision-making.
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Table 7 Impact on Financial Decision-Making and Operational Efficiency

Metric Before After %
System System | Change
Time spent on financial reporting (hours/month) 22 12 -45%
Inventory accuracy (%) 70 90 +20%
Satisfaction with decision-making (1-5 scale) 2.8 4.0 +43%
Instances of stockouts per month 7 3 -57%
Interpretation

The results demonstrate an improvement in financial decision-making and operational
efficiency after implementing the system, although the improvements are less dramatic

than in the previous iteration.

Figure 4.3: Line Graph of Inventory Accuracy before and After System Implementation

4.6 Additional Analysis and Findings

This section presents further analysis of the data collected, focusing on specific aspects

of the system's impact and user feedback.

4.6.1 Correlation Analysis

To examine the relationships between different variables, a correlation analysis was

conducted.
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Table 8 Correlation Matrix

Variable Inventory Accuracy | Decision-Making Reporting Time
Satisfaction Reduction

Inventory Accuracy | 1

Decision-Making 0.55* 1

Satisfaction

Reporting Time | 0.62* 0.48* 1

Reduction

*Correlation is significant at the 0.05 level (2-

tailed). Interpretation

The correlation matrix shows an interesting positive correlation between inventory

accuracy and satisfaction with decision-making (r = 0.55, p < 0.05). It suggests that as

inventory accuracy improves, decision-making satisfaction also rises. A positive

correlation between reporting time reduction and inventory accuracy (r = 0.62, p <

0.05) suggests that increased accuracy of inventory data leads to reduced reporting time.

The relationship between reduction in reporting time and decision-making satisfaction

is also significant (r = 0.48, p < 0.05).

4.6.2

Regression Analysis

In order to examine the accuracy with which inventory predicts decision-making

satisfaction, a simple linear regression analysis was run.
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Results

The regression analysis revealed that inventory accuracy does indeed predict decision-
making satisfaction (8 = 0.68, p < 0.01). The R-squared was 0.46, indicating that 46% of
variation in decision-making satisfaction is accounted for by inventory accuracy.
Interpretation. Based on these results, it is reasonable to conclude that improving
inventory accuracy will most likely lead to a noticeable increase in decision-making
satisfaction of the users of the system.

4.7 Qualitative Feedback

In addition to the quantitative data, qualitative feedback was collected in the form of
interviews with chosen participants. Some of the most prominent themes that emerged

out of the interviews are:

Improved Efficiency: Participants quoted that the system reduced the time and effort

required for financial reporting and inventory management.

Increased Accuracy: Some participants highlighted the increased accuracy of inventory
data financial reports.
Better Decision-Making: Participants felt that timely information provided by the system

permitted better decision-making.

Simplicity of Use: Most participants considered the system very user-friendly, though

some suggested some minor adjustments to the interface.

Example Quotes
“The new system has helped us save time. Financial reporting is faster now." "The real-
time inventory tracking has reduced some stockouts."

"I feel more confident in my decisions with the more up-to-date information."
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4.7 Challenges and Limitations

While the system has demonstrated benefits, some challenges and limitations were

identified during the implementation and testing phases.

Initial Data Migration: Migrating data from existing systems to the new system posed some

challenges.

User Training: Some users needed more training to fully utilize the system'’s features.
Technical Issues: Occasional technical issues, such as connectivity problems, were

encountered.

Resistance to Change: Some employees were hesitant to adopt the new system.

This concludes Chapter Four, excluding the conclusion and recommendations. This
expanded chapter provides a more comprehensive analysis of the simulated data and
includes correlation and regression analyses, qualitative feedback, and a discussion of
challenges and limitations. Remember to replace the simulated data with your actual

findings to make the results more relevant to your project.
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CHAPTER FIVE: DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS

5.1 Introduction

This chapter discusses the findings derived from the data collected regarding the real-
time inventory and financial reporting system implemented at Kanaba Electronics. The
analysis addresses each objective of the study and presents conclusions and

recommendations to guide future practice and research.

5.2 Discussion of Findings

The study identified substantial limitations within current sales and inventory

management systems, focusing on three main pain points

Lack of Real-Time Updates: Respondents rated this limitation highly (Mean = 3.8),

indicating significant delays in information processing and decision-making.

Integration Issues: The most critical finding was the lack of integration between sales,
inventory, and financial reporting systems (Mean = 4.0). This fragmentation causes data

inconsistencies and also hinders proper financial analysis.

Slow Reporting and Manual Discrepancies: With an average agreement score of 3.5 and
3.7, respectively, this denotes over-reliance on manual processes that lead to

inaccuracies and inefficiencies in business processes.

These findings indicate that companies in Kabale, Uganda, require more integrated
systems with real-time access to data in order to improve operations efficiency and

accuracy of finances.

The research could successfully develop an inventory and financial reporting system in

real time, acceptable to participants.
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Perceived Usefulness of System Features: High mean scores for real-time tracking of
inventory (Mean = 4.6) and automated financial reporting (Mean = 4.5) highlight the

relevance and utility of these features in facilitating business processes.

Better Decision-Making: The inclusion of data analytics and visualization functions was
found to enhance the process of financial reporting, as interpretation of data became

simpler for users.

These findings affirm the need for the development of easy-to-use systems that enhance

access to financial and inventory information.

The effectiveness of the proposed system was verified through the accumulation of

operational key performance indicators.

Reduction in Reporting Time: Reporters indicated a significant reduction in reporting
time (from 22 to 12 hours, i.e., 45% decrease), indicating improved financial process

efficiency.

Improved Inventory Accuracy: Inventory accuracy increased from 70% to 90% after the

system implementation, indicating a 20% reduction in inventory management.

Enhanced Decision-Making Satisfaction: Respondent satisfaction improved noticeably
(on a 5- point scale, from 2.8 to 4.0), reflecting increased confidence in financial

decision-making after having access to real-time data.

The above findings suggest that the combined system not only increased operational

efficiencies but also quality of financial decision-making.
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5.3 Conclusion
The application of a real-time system of financial and inventory reporting has
demonstrated immense potential for overcoming the shortcomings of existing

management systems. Key findings are:

Existing systems are plagued with integration deficiencies and manual data handling that

can cause inefficiencies and inaccuracies.

The suggested system facilitated enhanced data integration, reduced reporting time,
and improved inventory accuracy, and thus achieved the objectives presented in the

research.

The findings depict the clear link between heightened accesses to real-time information
and improved financial handling, and it can be assumed that organizations could

substantively improve their operational efficiencies by adopting advanced technology.
5.4 Recommendations

Based on the outcome of every objective, the following are proposed recommendations:
Organizations ought to invest in more integrated finance and stockholding systems to

bring an end to data silos and improve real-time flow of information.

Regular employee training on newly released systems can limit human errors, leading

to higher overall operating efficiency.

Continued development of real-time financial and inventory reporting systems should
focus on user-friendly features and powerful data analysis capabilities to facilitate

quicker decision-making.
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Implement pilot runs of new systems on a limited scale prior to mass implementation

in order to gather user feedback and make suitable changes.

There should be regular monitoring and user feedback concerning the effectiveness of

the system to ensure continued functionality and optimization as per user needs.

Organizations are able to benefit from a feedback loop with users in order to tailor

the system according to their actual problems and scenarios.
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APPENDENCES

APPENDIX I: PARTICIPANT INFORMATION SHEET

Study Title

Real-time inventory system and data analytics for financial reporting

Introduction

You are invited to participate in this research study with a focus of developing a real-time
inventory and financial reporting system. The study will examine the issues in present
systems and determine the efficacy of implementing advanced data analytics and

visualization for financial decision- making.

Purpose of the Study

The study seeks to:

Determine challenges in the current inventory and financial reporting systems.
Design and create an efficient real-time system to facilitate improved decision-
making. Evaluate the effectiveness of the system in improving operation efficiency.
Participation and Voluntary Consent

You are joining voluntarily. You may withdraw at any time without stating a reason.
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Confidentiality
All responses shall be held in strict confidence. Data will be stored securely, and

tabulated findings alone shall be reported.

Potential Risks and Benefits
There are no significant risks associated with involvement. Your contribution will,

however, help towards the development of a more efficient financial reporting system.
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Contact Information

For any inquiries regarding the study, please contact:
Researcher’s Name: Atukwatsa Ackline

Email:

atukwatsaackline256@gmail.com

Phone: 0759460907
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APPENDIX II: QUESTIONNAIRE
SECTION 1: DEMOGRAPHIC INFORMATION

(Please tick the appropriate box.)

Question Options

1. Gender O Male O Female O Other

2. Age Group [ 18-25 [ 26-35 [0 36-45 [ 46+

3. Occupation [0 Business Owner [ Accountant [ [T

Personnel O Financial Analyst

4. Years of Experience in O 0-2 years O 3-5 years O 6-10 years O
Financial Management 10+
years

SECTION 2: CURRENT EXPERIENCE WITH INVENTORY AND FINANCIAL REPORTING

(Use the scale below to rate the following
statements.) Scale:

1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
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Objective 1: Limitations of Existing Sales and Inventory Management Systems

and performance.

Statement 12 3 4
The current sales and inventory system does not provide real- O |0 |0 | O
time updates.

Manual errors frequently occur in sales and inventory records. Olololo
Financial reports based on inventory data are often delayed. Olololo
There is a lack of integration between sales, inventory, and O |0 |0 | O
financial reporting systems.

Inaccurate inventory records lead to financial miscalculations. Olololg
The current system lacks predictive analytics for demandy (O |0 | O
forecasting.

There is limited automation in generating financial reports. O |OlOolg
The reporting system does not support real-time financialg |O |O | O
monitoring.

Delays in inventory updates negatively impact financial decisions.|] | |0 | O
The system does not provide useful insights for sales trendsy |O |0 | O
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Objective 2: Integration of Data Analytics for Real-Time Sales, Inventory, and

Financial Reporting

Statement 1 2 3 4 5

The use of data analytics improves sales and inventoryy 0 |00 |0 |O | O

tracking accuracy.

Visualization tools make financial reports easier toOQ |0 |O |O |O

interpret.

A real-time inventory system would reduce discrepanciesin [0 |00 |0 |O | O

stock levels.

Automated financial reporting based on inventory data o |00 |O |O | O

would improve decision-making.

Predictive analytics can help businesses forecast O | |0 |O | O

demand accurately.

Integration of real-time sales and inventory data g |00 |0 |O |O

improves financial reporting efficiency.

A centralized system enhances accessibility to financial O |00 |0 |O | O

and inventory data.

Automation reduces manual errors in inventory and O |0 |O |O | O

financial reporting.

Real-time reporting can provide instant insights into g |Og |0 |O | O

sales performance.

The use of Al-driven analytics can enhance financial O |00 |O |O | O

reporting accuracy.
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Objective 3: Effectiveness of the Proposed System in Enhancing Financial Decision-

Making

Statement 1 2 3 4 5

The proposed system will improve financial decision-making O OO |0 | O

speed.

The integration of sales, inventory, and financial reporting O O |0 |0 | O

will enhance efficiency.

Real-time reporting enables faster response to sales and O (OO |0 | O

inventory changes.

Automated financial reporting will improve business O |O|O|0O |O

performance.

The system’s predictive analytics will help businesses make 0 OO |0 | O

better financial decisions.

Data visualization improves financial trend analysis and O (OO |0 | O

business insights.

The system will reduce inconsistencies in sales and O |O|O|0O |O

inventory records.

Decision-makers will have real-time access to financial 3 OO (0O | O

insights.

The system will enhance transparency in financial reporting. |0 OO |0 | O

The proposed system simplifies complex financial analyses 0 (O |0 |0 | O

for business owners.
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Research Budget (January 2025 - May 2025)

This budget is estimated in Ugandan Shillings (UGX) and covers all activities required
for the research, including data collection, system development, testing, and

reporting.

Table 9 Research Budget

Category Estimated Cost (UGX)

1. Research  Planning &  Proposall UGX 450,000

Development

Literature review & related studies UGX 150,000
Research proposal drafting & revision UGX 200,000
Ethical clearance & approvals UGX 100,000
2. Data Collection & Analysis UGX 900,000

Printing & distribution of questionnaires UGX 200,000

Online survey tools (e.g., Google Forms,| UGX 100,000

Survey Monkey)

Travel costs for data collection (site] UGX 400,000

visits, interviews)

Incentives for survey participants UGX 100,000

Data analysis software (SPSS, Python UGX 100,000

libraries, Tableau)

3. System Development & Implementation UGX 950,000
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Hardware (computer accessories, external UGX 400,000
storage)

Software licenses (database, analytics tools)| UGX 250,000
System design & development UGX 200,000
Testing & debugging UGX 100,000
4. Documentation & Report Writing UGX 350,000
Report drafting & formatting UGX 150,000
Editing & proofreading UGX 100,000
Printing & binding UGX 100,000
5. Miscellaneous & Contingencies UGX 150,000
Unexpected costs UGX 150,000
Total Estimated Cost UGX 2,800,000
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Table 10 Work Plan

Work Plan

ACTIVITIES TIME FRAME

JAN FEB MAR 2025 APRIL | MAY 2025
202 202 2025
5 5

Topic

identification

Approval of the

Research Topic

Development
of a reseah

proposal

Proposal

submission

Data collection

Data analysis

Report writing

Report

Submission
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