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ABSTRACT 

The logistics and transportation sector has 

undergone an important change because of the 

emergence of new types of data that have allowed 

firms to reach better decisions as a result of data 

(Big Data). 

Tools such as Microsoft Excel and Power BI allow 

companies to analyze and process massive sets of 

data as well as identify patterns that were previously 

obscured by the sheer volume of data. These tools 

also assist organizations with developing strategic 

plans in a competitive market using analytical 

techniques. Data analytics is used in domestic 

transportation to analyze key performance indicators 

(KPI) such as revenue, cost and fleet efficiency. 

 Several analytical techniques will be used to 

examine data analytics in domestic transportation. 

The following analytical techniques will be used to 

extract the maximum amount of insight from the 

organization's operational performance: descriptive 

analysis, correlation analysis, regression analysis, 

cluster analysis and factor analysis. 

 The methods outlined above can be used to 

determine the relationships between different 

variables, segment operational data and identify the 

fleet resources providing the highest levels of 

profitability and efficiency.  

The findings will demonstrate that data analytics 

plays a critical role in logistics management today. 

Furthermore, as the number of companies across all 

sectors of the economy continue to embrace data-

driven decision making and expand their data 

analytic capabilities, the use of data analytics will 

only continue to rise. 
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I. INTRODUCTION 
The data-driven strategies and their impact 

on domestic transportation companies' operational 

performance and decision-making. Data-driven 

strategies allow organizations to collect and analyze 

real-time operational data. This study will evaluate 

how the new technologies in big data, IoT, and 

advanced analytics are having on the logistics and 

transportation industry. The evaluation will focus on 

how these technologies will allow for more effective 

data analytics, which provides the basis for strategic 

decision-making, identifying patterns, forecasting 

future demand, and evaluating performance across 

all parameters of the operational process. The 

transportation industry faces the following 

challenges: fluctuations in the demand for freight; 

increasing cost of fuel; inefficient routes; 

establishing the proper amount of vehicle capacity 

for customer needs; and complexity of and scale of 

all forms of transportation. Conventional approaches 

for managing transportation operations are 

insufficient due to the continued growth in 

complexity of the logistics and transportation 

industry, and scale of logistics and transportation 

operations. Data-driven strategies using Microsoft 

Excel and Power BI as a platform allow 

organizations to transition from reactive to 

proactive, data-based decision-making processes. 

 

II. OBJECTIVE OF THE STUDY: 
This study is guided by the following objectives: 
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1. To examine the existing domestic 

transportation system, including its 

operational structure and challenges. 

2. To analyze transportation cost components 

and identify opportunities for cost 

reduction using historical data. 

3. To evaluate route efficiency and variability 

in travel time through data-driven insights. 

4. To assess vehicle utilization and capacity 

usage to enhance fleet productivity. 

5. To identify demand patterns and seasonal 

trends in domestic transportation. 

6. To analyze delays, bottlenecks, and service 

disruptions impacting delivery 

performance. 

 

III. NEED OF THE STUDY 
The need for this study stems from the 

increasing complexity of domestic logistics and the 

vital role of data-driven decision-making in the 

transportation sector. As logistics companies grow, 

they generate vast amounts of operational data from 

shipments, routes, customer interactions, and 

financial transactions. Without systematic analysis, 

this valuable data remains underutilized. 

Domestic transportation is essential for the 

efficient movement of goods and services within a 

country, yet challenges such as rising fuel costs, 

traffic congestion, inefficient route planning, 

underused fleets, and delivery delays hinder 

performance. Traditional decision-making methods, 

often based on manual records and intuition, lack 

the accuracy and agility required to address these 

issues effectively. 

This study is necessary to emphasize the 

transformative potential of data analytics in 

enhancing domestic transportation systems. By 

analyzing transportation data, organizations can 

uncover actionable insights for cost optimization, 

route planning, demand forecasting, and overall 

operational performance. Ultimately, this research 

supports the transition to data-driven decision-

making, enabling improved service reliability, 

reduced risks, and greater efficiency in domestic 

transportation operations. 

 

IV. SCOPE OF THE STUDY: 
This research focuses on the use of analytics with 

regard to the domestic transportation industry. In 

this case, as stated previously, it uses records from 

prior transportation transactions to help us develop a 

picture of general trends regarding service provided 

by the transportation industry, and where the 

opportunities for operational improvements exist in 

terms of both costs and efficiency.  

• An Analysis of Costs of Transportation with 

respect to delivery times and route performance;  

• An Evaluation of how vehicles within the fleet are 

being utilized and the efficiency of the entire fleet;  

• Identifying when there is a delay, or a blockage, 

and thus far from the planned schedule;  

• An Analysis of Demand and Volume trends in 

Domestic Transportation;  

• Applying Analytical Tools such as Microsoft 

Excel, Microsoft (Power BI), and elementary 

statistics to accomplish our objectives;  

• Providing visualization of the data to Managers 

through Dashboards and Reports to enhance 

Managerial Insight.  

The study explicitly excludes: 

• International Transportation Operations 

• The formulation of policy, and/or analysis of 

regulations  

 

V. PROBLEM OF THE STUDY 
This is an organized perspective regarding the stated 

problems of domestic logistics companies. The 

"Problem of the Study" outlines an important 

finding in domestic logistics and transportation: 

although most domestic logistics companies have 

access to a significant amount of operational data, 

they do not analyze and/or use operational data 

systematically to support strategic decision-making 

in business. 

These findings underscore the need for a systematic 

structured framework that uses data analytics to 

evaluate operational performance, vehicle efficiency 

and profitability in the domestic transportation 

industry. 

Furthermore, the study provides the following 

problem areas for further research: 

⚫ Lack of statistical analysis for understanding 

the inter-relationship of operational key 

variables (e.g., revenue, expense costs, distance 

travelled, frequency of trips). 

⚫ Limited knowledge of how vehicle types create 

profitableness or operational efficiency. 

⚫ Inadequate analysis of regional demand 

factors; resulting in the less-than-appropriate 

allocation of vehicles and route planning. 

⚫ Poorly utilized data visualization methods in 

the communication of performance 

characteristic and measure. 

 

VI. REVIEW OF LITERATURE 

Washington et al. (2006), developed Statistical 

methodology to facilitate the advancement of 

transportation research through methodology that 

includes descriptive statistics and advanced 

Bayesian max logit models. This work has provided 

a statistical framework to support the methods that 
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are examined in this study, particularly with regard 

to the use of regression and correlation analyses in 

relation to transportation-related applications. 

A study published in Tehnički glasnik (14(1):76-

87) examined the impact of tourism on public 

passenger transportation demand in Croatia 

indicating a complex and dependently linked 

relationship between traffic and tourism. The 

analysis highlights the importance of understanding 

demand drivers in transportation analytics. 

Hussein et al. (2018) noted that transformational 

changes through the Internet of Things (IoT) and big 

data analytics can be seen in all sectors from 

transportation to logistics, supporting the idea that 

the integrated connectivity of devices (physical) and 

real-time communications will allow for 

significantly improved efficiency in operations 

through greater responsiveness. 

The researchers Balbin, Barker, Leung, Tran, 

Wall, and Cuzzocrea suggested that large datasets 

can positively affect uncovering valuable and 

unknown information through the use of data 

mining methods if these methods are performed 

correctly. These researchers support using cluster 

analysis and factor analysis to determine relevant 

and useful patterns from transportation data in the 

case of this research project.   

According to Babar and Arif, utilizing smart 

devices connected via the Internet of Things creates 

an extensive number of data generating objects 

having the capability to create vast networks of data 

generated by these objects. The ability of logistics 

providers to monitor their operational environment 

in real-time through this connectivity allows them to 

work proactively to changes in demand or 

performance.   

Biuk–Aghai et al. examined the integration of big 

data infrastructure in the transportation sector, using 

the transportation system of China as a case study. 

The researchers created a framework that defined 

how to apply big data to the transportation sector’s 

analytical processes. This framework will assist in 

defining and guiding the analytical methods utilized 

for this study 

During the COVID-19 global pandemic, Bozkaya, 

Eriskin, and Karatas have shown that having 

accurate and timely data has aided in the prediction 

of people's movement patterns and how they would 

travel, indicating the importance of data analytics 

for predicting and adjusting to changes in 

transportation demand. 

Selamat, Prakoonwit, Sahandi, Khan, and 

Ramachandran documented three major data 

mining methodologies used in transportation: 

Knowledge Discovery from Data (KDD), SEMMA, 

and CRISP-DM. Because of their findings on the 

little amount of literature associated with data 

mining in SMES, they provide further impetus for 

this research. 

Darwish and Abu Bakar presented big data's 5 Vs: 

Volume, Velocity, Variety, Veracity, and Value 

within an ITS context and argued that to fully 

leverage the data collected via modern 

transportation systems; big data analytics are 

critical. 

Emmanuel, F. O., Etukudoh, E. A., Ogunwole, 

O., & Osho, G. (2024)The study found that 

analytics helps in route optimization, reducing fuel 

consumption, transportation costs, and delivery time 

while improving fleet utilization. 

 

VII. RESEARCH METHODOLOGY 
The methodology used in this investigation is a 

descriptive and analytical method through the use of 

secondary data. This type of methodology is 

appropriate because the objective of this 

investigation is to assess operational patterns and 

trends of data as they presently exist without 

collecting new primary data through surveys or 

experiments on the part of the researcher. 

 

7.1 Research Design 

The research design is both descriptive and 

analytical. Its descriptive component provides 

information on logistics operations' current 

characteristics, which will help provide a clear 

understanding of existing patterns and/or levels of 

operational performance by utilizing secondary data. 

The analytical component allows for analysis (i.e., 

relational, comparative, variations) that leads to 

useful insight. The combination of these two 

approaches will allow assessing key elements 

impacting logistics performance and profitability 

and creating valid conclusions and 

recommendations based on data. 

 

 

7.2 Data Collection Method 

The researcher used multiple secondary data sources 

to address the business problem, including: records 

from companies (sales/financial reports & data; 

logistics/shipment data; Request for Quote records; 

and invoices), industry and market research reports, 

academic journals and papers, trade association and 

government reports, and textbooks. This is a 

systematic, cost-effective approach to data 

collection by creating both descriptive and 

analytical analysis, allowing for data-driven 

decision-making for a company. 

 

7.3 Data Analysis Tools 
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To perform the two types of data analysis created in 

Section 8.1, the researcher used the following two 

data analysis tools: Microsoft Excel This program is 

used first to clean, encode, and organize the data 

(i.e., remove duplicate data; handle missing data; 

standardize formats). Additionally, it is used to 

create structured datasets and perform basic 

statistical analysis on the data (i.e., totals, averages, 

percentages, growth rates, and trends) by 

summarizing the data using functions, filters, pivot 

tables, and charts. 

 

VIII. CONCEPTUAL FRAMEWORK 

 

INPUT DATA ANALYTICAL TOOLS STATISTICAL METHODS OUTPUTS 

Company Records Microsoft Excel Correlation 
Profitability 

Insights 

RFQ Data Power BI Regression Fleet Optimization 

Shipment Reports SPSS / Statistics ANOVA / Cluster Cost Control 

Route Data Data Visualization Factor Analysis Strategic Decisions 

Fig 1: Conceptual Framework 

 

10. DATA ANALYSIS AND 

INTERPRETATION 

10.1 Correlation Analysis 

Pearson correlation coefficients were computed for 

the key operational variables — Revenue (₹), Cost 

(₹), and Trips — based on a dataset of nine 

transportation records. The results are summarized  

Below: 

10.2 Regression Analysis 

A model of regression analysis was constructed to 

determine the impact of the distance (KM) travelled 

on costs (₹). The results indicate the following: * 

The multiple R-value is approximated at 0.99, 

signifying an almost perfect correlation between 

distance travelled and cost incurred.  
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The approximate R²-value is 0.98, indicating that 

98% of the total variance in cost can be attributed to 

the amount of distance travelled. The p-value is less 

than 0.05 indicating the model is statistically 

significant and valid. 

 

10.3 Multiple Regression Analysis 

Through the multiple regression analysis, we 

examined the effect of volume, cost, distance, and 

number of trips together on generating revenue from 

sales. There was evidence that the model was 

statistically significant (p < 0.05). Volume and 

number of trips had a significant positive 

relationship to revenue, while cost had a moderate 

relationship. There was a weak or no relationship 

between distance and revenue. The results suggest 

that increases in shipment volume and operational 

activity directly lead to higher levels of revenue 

being generated. 

 

 
 

10.4 Univariate Analysis of Variance (ANOVA) 

A one-way analysis of variance (ANOVA) was used 

to determine whether the number of trips has any 

influence on operational costs. The results from the 

analysis includes: 

F-statistics for this report showed that there was 

significant statistical evidence (p <.05) indicating 

that frequency of trips significantly affects the cost 

of operations (through trip frequency does not have 

any strong effect - η² = 0.041). As such, it can be 

assumed other factors (such as distance travelled or 

type of vehicle used) will also cause variability in 

the overall cost of operations. 

 

10.5 Cluster Analysis 

The k-means clustering technique was utilized to 

group companies/customers into clusters using 

revenue and cost data. All ANOVA analyses 

conducted on revenue, and cost data show that there 

are statistically different revenues and costs between 

the identified clusters (p < 0.001). The F scores 

between identified cluster groups show that there is 

higher variation between group clusters than there is 

within group clusters. 
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CONCLUSION 

This research indicates how important data 

analytics are to improve the effectiveness and 

profitability of domestic transportation operations. 

By utilizing a diverse range of statistical 

techniques—such as correlation analysis, regression 

modeling, ANOVA (analysis of variance), cluster 

analysis, and factor analysis—on secondary data 

pertaining to company’s operations, this study 

identifies meaningful insights into the major factors 

affecting individual shipments’ cost, revenue, and 

productive ability.  

The analysis of vehicle performance 

demonstrates that 32 ft MXL trucks are vital for 

generating revenue for long-haul shipments, while 

14 ft trucks generate the lowest average cost per 

shipment and highest profit margin per shipment—

therefore maintaining a well-balanced fleet is a key 

aspect of any successful transportation operation. 

The profitability of all vehicle types demonstrates a 

solid operational base, but the high variability in 

revenue and cost associated with shipments 

demonstrates the need for more accurately pricing 

and optimizing routes as ways to further improve 

performance.. 

Application of Power BI, an interactive 

visualization tool with Excel, a structured data 

management application, shows that low-cost 

analytical tools can provide enterprise-level insights 

when used in a systematic manner. Companies 

utilizing these types of data-driven frameworks can 

make smarter decisions about fleet management, 

pricing strategies, customer segmentation, and 

capacity planning.  
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