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Abstract

This study examines the serious issue of ‘revenue leakage and ticketing irregularities’ in the
Maharashtra State Road Transport Corporation (MSRTC). It primarily focuses on weaknesses
in centralized financial systems, particularly the Electronic Ticketing Machines (ETMs) and the
Online Reservation Systems (ORS). The research employs a quantitative, survey-based method
and collects data from MSRTC employees, comprising 110 from the MSRTC head office in
Mumbai Central. Various statistical tools, including Pearson correlation, Exploratory Factor
Analysis (EFA), Spearman’s rank correlation, and paired-samples t-tests, are used to test five
key hypotheses. The results clearly show a strong and statistically significant relationship
between internal control weaknesses-including technical delays, administrative gaps and
structural flaws-and major revenue loss. The study identifies five main vulnerability factors in
the ETIM and ORS systems and finds that these weaknesses are closely connected. The
findings confirm that improving system controls, monitoring systems, and audit processes can
significantly reduce revenue leakage. Overall, the study offers practical and system-level
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recommendations to enhance MSRTC’s revenue collection system and address a key
contributor to its growing financial crisis.

Keywords: Revenue leakage, MSRTC, Electronic Ticketing Machines (ETIMs), Online
Reservation System (ORS), Centralized Financial System, Internal controls, Fraud, State
Transport Undertakings (STUs).

1.1 Introduction to Contextualization
Strategic Role of State Transport Undertakings (STUs)in India:
The Maharashtra State Road Transport Corporation (MSRTC) plays a very important role in
India’s public transport system. It provides essential road connectivity across Maharashtra,
especially for people living in rural and remote areas. MSRTC works under the Road Transport
Corporation (RTC) Act 1950, particularly Section 19. This law allows MSRTC to buy, maintain,
repair, and manage buses, vehicles and other equipment needed for transport services. Because
of this legal support, MSRTC functions as an independent organization. MSRTC has dual
responsibility. On one side, it must try to be financially stable. On the other side, it must fulfill
its social responsibility by operating buses on routes that may not be profitable but are
necessary for public welfare. The scale of MSRTC is very large, like other State Transport
Undertakings (STUs) in India. As of March 31, 2020, STUs together owned more than 135,000
buses, and 35 STUs shared their performance data at national level. Therefore, the financial
and operational problems faced by MSRTC reflect the overall problems of the STU sector in
India.
MSRTC operates with different types of bus services. These include:
 Ordinary and express buses (Vitai or MS bus)
 City buses
 Premium services such as Ashwamedh, Shivneri, E-Shivneri and Shivshahi AC
Because of so many service categories, MSRTC follows a complex, multi-level fare system. This
complexity increases the chances of financial weaknesses and revenue leakage. Managing
different fares across multiple services requires strong and centralized financial controls to
prevent misuse or manipulation within the system.

1.2 Rationale of the Study
The financial condition of MSRTC is a serious public and economic concern because the
corporation is essential for transport connectivity across Maharashtra. Over the years, MSRTC
has suffered heavy financial losses. It accumulated losses increased by more than 124% in five
years, crossing ₹10,324 Cr by 2023-24. While factors such as social obligations and fixed fair
policies have contributed to this situation, internal reports suggest a much deeper problem.
These reports indicate an annual revenue leakage of over ₹2160 Cr, which points towards a
systematic failure in the revenue collection mechanism. This just means the problem is not
about low income but about weaknesses in how money is collected and managed.
Therefore, the purpose of this study is not just to look at financial statements. Instead, it
focuses on forensic and system level investigation of the Electronic Ticketing Machines (ETIMs)
and the Online Reservation System (ORS).
This study aims to:
 Identify technical and administrative control weaknesses
 Measure how much financial loss these weaknesses cause
 Provide evidence-based recommendations to improve the system
The goal is to restore financial integrity to MSRTC, which is a crucial public transport
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organization.

1.3 Statement of the Problem: Financial Distress and Revenue Gaps in MSRTC
The Maharashtra State Road Transport Corporation (MSRTC) is currently facing a serious
financial crisis. The organization itself has described its financial condition as “Precarious”,
which means unstable and risky. One major concern is that MSRTC can no longer depend only
on passenger ticket revenue to meet its expenses. As a result, it has started looking for non-
core sources of income, such as selling fuel at retail outlets. This situation clearly shows that
there is a major weakness in MSRTC’s core revenue collection system. Over the last few years,
MSRTC’s financial losses have increased at a very fast rate. The accumulated losses rose from
₹4,603 Cr in 2018-19 to more than ₹10,324 Cr in 2023-24, which is an increase of over 124% in
just five years. While some traditional reasons such as social obligation routes, old bus fleets,
delays in fare revision, and competition from private operators do contribute to losses, they do
not fully explain such a sharp and sudden increase. Internal reports have revealed that MSRTC
is suffering from large-scale revenue leakage, with losses of around ₹180 Cr in a single month,
which adds up to more than ₹2,160 Cr annually. Revenue leakage refers to income that should
have been collected but is lost due to system failures, misuse, or manipulation. This indicates
that the problem is not only operational but also systemic in nature. The evidence suggests
that weak monitoring mechanisms, poor internal controls, and inefficiencies in the centralized
financial system are playing a major role in MSRTC’s worsening financial condition. These
weaknesses allow irregularities to continue without being detected in time, thereby increasing
financial losses.

1.4 Research Problem
Based on the above situation, the central research problem of this study is to examine how
structural flaws, technical vulnerabilities, and administrative control gaps in MSRTC’s
centralized financial system, particularly the Electronic Ticketing Machines (ETIMs) and the
Online Reservation System (ORS), are contributing to revenue leakage and financial instability.
The study aims to determine whether the design and functioning of these centralized systems,
which were introduced to improve transparency and efficiency, are actually being misused due
to inadequate controls.

1.5 Significance of Study
This study is important for several reasons:
 For MSRTC Management, the study provides a systematic and data-based understanding of

where revenue leakage is occurring. It helps management identify high-risk areas in ETIM
and ORS systems and supports the implementation of stronger internal controls and
governance mechanisms.

 For Policy Makers, the study highlights the risks involved in adopting centralized digital
financial systems without proper monitoring, security, and audit frameworks. The
findings can guide future policies related to digitalization in public sector undertakings.

 For Academic Research, this study fills an important gap by offering a theoretical and
system-level analysis of digital fraud and revenue leakage in a State Transport
Undertaking (STU). It serves as a reference for future studies in the fields of public finance,
transport management, and information system security.

1.6 Objectives of the Study
The main objectives of the study are:
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1. To examine how the central financial system of MSRTC works and identify where
weaknesses in the system may be causing revenue leakage.

2. To study the technical and administrative problems in the Electronic Ticketing Machines
(ETIMs) and Online Reservation System (ORS) that may allow misuse or manipulation.

3. To identify gaps in access controls, system permissions, and parameter settings that can
lead to intentional fraud or irregularities.

4. To understand how a centralized financial system designed for transparency and accuracy
was used in a way that enabled large-scale revenue loss.

5. To provide insights and recommendations that can help MSRTC strengthen its centralized
revenue system and prevent future leakages.

1.7 Hypothesis of the Study
1. H10: There is no significant relationship between centralized financial system

weaknesses and revenue leakage.
H11: There is a significant relationship between centralized financial system weaknesses and

revenue leakage.
1. H20: There is no significant relationship between technical and administrative

vulnerabilities in the ETIM and ORS systems and the risk of misuse and manipulation
in MSRTC.

H21: Technical and administrative vulnerabilities in the ETIM and ORS systems significantly
increase the risk of misuse and manipulation in MSRTC.

2. H30: There is no significant association among gaps in access control, system
permissions, and parameter settings.
H31: There is a significant positive association among gaps in access control, system
permissions, and parameter settings.

3. H40: There is no significant relationship between structural flaws in the centralized
financial architecture and revenue loss.

H41: There is a significant relationship between structural flaws in the centralized financial
architecture and revenue loss.

4. H50: Strengthening system controls, monitoring mechanisms, and audit processes does
not significantly reduce revenue leakage in MSRTC.

H51: Strengthening system controls, monitoring mechanisms, and audit processes
significantly reduce revenue leakage in MSRTC.

1.8 Structure of the Report
The research report is organized in a systematic and logical manner to clearly explain the
problem of revenue leakage in MSRTC.

 Section 1 -Explains the background of the study, the problem statement, research
objectives, and the importance of the study.

 Section 2 -Reviews existing research related to State Transport Undertakings (STUs),
electronic ticketing systems, and financial challenges in public transport.

 Section 3 -Describes the research methodology, including data collection methods,
sampling, and statistical tools used.

 Section 4 -Presents the analysis and results, showing how system weaknesses are linked to
revenue leakage.

 Section 5 -Discusses the practical implications, limitations, and final conclusions of the
study.

https://unicredit-capitalia.eu/


J Euro Eco His.
ISSN : 0391-5115
Volume 7, Issue 3 ( 2026)

https://unicredit-capitalia.eu/ 965

This structure ensures a clear flow from identifying the problem to suggesting solutions.

1.9 Review of Literature
The review of literature helps in understanding what other researchers have already studied
about similar problems. It also helps identify gaps that the current study aims to fill. The
literature review in this study focuses on three main areas:
Financial condition of State Transport Undertakings (STUs) in India: State Transport
Undertakings (STUs) in India have been consistently facing financial distress. According to the
Comptroller and Auditor General of India (2021)18, weak financial management, high
operational costs, and lack of effective monitoring systems have significantly contributed to
persistent losses in public sector transport organizations. STUs are also burdened with social
obligations such as concessional fares, uneconomic routes, and political interference, which
restrict their ability to operate profitably. Studies suggest that inefficiencies in resource
utilization, outdated fleets, and rising fuel costs further worsen the financial condition of these
undertakings (Pucher et al., 2005; Singh, 2019)19.

Digitalization and Electronic Ticketing Systems (ETIM & ORS): With the objective of
improving transparency and operational efficiency, many STUs have adopted
Electronic Ticketing Machines (ETIMs) and Online Reservation Systems (ORS). These
systems help in real-time data collection, reduce manual errors, and improve revenue
tracking. However, the performance audit of Maharashtra State Road Transport
Corporation conducted by the Comptroller and Auditor General of India reveals
significant deficiencies in the e-ticketing system20. The report highlights issues such as
lack of proper validation checks, weak system controls, and inadequate monitoring
mechanisms, which increase the risk of revenue leakage and system misuse. Further,
centralized digital systems may suffer from vulnerabilities such as weak
authentication, poor access control, and inadequate audit trails, which can lead to
manipulation of transaction data (Kumar, 2021; Suman & Agarwal, 2020)21.

State Transport Undertakings (STUs) in India are experiencing persistent financial distress
due to rising operational costs, low revenue generation, and heavy dependence on government
support. The Comptroller and Auditor General of India highlights that inefficiencies such as
poor fleet utilization, high staff costs, and uneconomic routes significantly contribute to
accumulated losses. Additionally, social service obligations and restrictions on fare revision
further weaken financial sustainability. The report also emphasizes inadequate financial
management and weak internal controls as key factors affecting performance. These issues
indicate the urgent need for improved efficiency, better cost control, and stronger governance
mechanisms within STUs (CAG, 2011)23.
Existing studies related to MSRT: Existing literature on Maharashtra State Road Transport
Corporation highlights operational inefficiencies, financial losses, and service challenges.
Studies identify low vehicle utilization, high costs, and passenger dissatisfaction as key issues
affecting performance and revenue generation, indicating the need for improved management
and control systems (Perane, 2025)22.

2.0 Visualizing Research Trends
Research on public transport in India shows a clear trend of studying the financial problems
and operational difficulties faced by State Transport Undertakings (STUs). Many studies
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explain that STUs suffer from continuous financial losses due to policy pressure, inefficient
operations, and competition.
In recent years, research has increasingly focused on the digitalization of transport services,
especially the use of Electronic Ticketing Machines (ETIMs) and Online Reservation Systems
(ORS). Most of these studies highlight the benefits of digital systems, such as better efficiency,
improved transparency, and easier ticketing.
However, very little research discusses the financial control weaknesses and fraud risks present
in these centralized digital systems. Most studies focus on advantages rather than examining
how system vulnerabilities can lead to revenue leakage. This shows a lack of research on the
risks involved in centralized electronic ticketing systems.

2.1 Key Literature Contributions
Financial Distress of STUs: Many researchers have pointed out that State Transport
Undertakings (STUs) in India are facing serious financial problems. These problems are mainly
due to social service responsibilities, old vehicles, and restrictions on increasing fares.
Vulnerabilities in ETIMs: Several studies explain that Electronic Ticketing Machines (ETIMs)
and Online Reservation Systems (ORS) were introduced to improve transparency and revenue
collection. However, some researchers also warn that these systems may have security and
control weaknesses, such as weak authentication and poor monitoring.
Governance and Operational Efficiency: Earlier research on MSRTC mostly focused on
efficiency and performance analysis. These studies did not deeply examine digital fraud,
system misuse, or revenue leakage. Therefore, there is limited research connecting MSRTC’s
financial losses with weaknesses in ETIM and ORS systems.

2.2 Literature Gap
Although many studies exist on STUs and electronic ticketing systems, there are still some
important gaps. There is very little research that focuses specifically on MSRTC’s centralized
financial system. The technical and administrative weaknesses in ETIM and ORS systems are
not studied in detail.
Most studies do not clearly link revenue leakage with system control failures. There is also a
lack of integrated research that examines access control gaps, permission issues, and
parameter manipulation together. This gap shows the need for a focused study on centralized
financial system weaknesses in MSRTC.

3.0 Research Methodology
This study uses a quantitative research approach to examine the relationship between system
weaknesses and revenue leakage in MSRTC. The methodology is designed to collect data and
analyze it using statistical techniques to test the research hypotheses.
3.1 Research Design
The design of the research is descriptive and analytical in nature. It is descriptive because it
explains the different types of weaknesses present in ETIM and ORS systems. It is analytical
because it uses statistical methods to study the relationship between system flaws and revenue
loss
3.2 Source of Data
The study uses both primary data and secondary data.
Primary data were collected using a structured questionnaire from MSRTC employees who are
involved in financial, operational, and technical activities.
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Secondary data were collected from financial reports, audit documents, and published records
related to MSRTC’s performance and revenue losses. (e.g. The reported annual loss exceeding
₹2160 crore.)
3.3 Study Period
The study covers the financial period from 2018-19 to 2024-25. This period was selected because
MSRTC experienced a significant increase in financial losses during these years.
3.4 Population and Sampling
The population of the study includes MSRTC employees and experts who work in areas related
to ticketing, finance, and information technology.
A sample of 110 respondents was selected for statistical analysis, as inferred from the degrees of
freedom df=109 reported in the paired samples t-test, using a non-probability sampling
method. These respondents were chosen because they have direct knowledge and experience
with MSRTC’s centralized financial and ticketing systems.

3.5: Variables of the Study

Table No. 01: Variables of the Study

Variable Set Description (Simple Language) Measurement Scale

Centralized System
Weaknesses

Problems in the centralized financial system
such as manual work, delays in data upload,
and reconciliation issues

Likert Scale

Revenue Leakage
Indicators

Signs of revenue loss like cash mismatch,
missing collections, and leakage incidents Likert Scale

ETIM / ORS
Vulnerabilities

Technical and administrative weaknesses in
Electronic Ticketing Machines and Online
Reservation System, such as offline usage
and system misuse

Likert Scale

Internal Control Gaps Weaknesses in access control, system
permissions, and parameter settings Likert Scale

Structural Flaws Design-level problems in the centralized
financial system that affect overall control

Composite Index
(Average of Likert

items)

Effectiveness of Controls
Impact of improved controls, monitoring,
and audit systems on reducing revenue
leakage

Likert Scale (Before
and After

comparison)

3.6 Tools and Techniques for Analysis
The data collected for this study were analyzed using SPSS (Statistical Package for the Social
Sciences) software. Different statistical tools were used to test research hypotheses and
understand the relationship between system weaknesses and revenue leakage.
Pearson Correlation was used to study the relationship between centralized system weaknesses
and revenue leakage.
Exploratory Factor Analysis (EFA) was used to identify the major technical and administrative
vulnerability factors present in the ETIM and ORS systems.
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Spearman’s Rank Correlation was applied to examine the relationship between access control
gaps, system permission gaps, and parameter setting gaps, as well as their link with revenue
loss.
Paired Sample t-test was used to compare the situation before and after strengthening system
controls to understand whether better controls can reduce revenue leakage.
3.8 Data Analysis, Interpretation & Discussion of Findings
3.8.1 Result of Hypothesis Testing (H1)
H10: There is no significant relationship between centralized financial system weaknesses and
revenue leakage.
H11: There is a significant relationship between centralized financial system weaknesses and
revenue leakage.

Table No 02: Correlation Table extracted through SPSS
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Source : Author’s Compliation through SPSS

Interpretation: A Pearson Product-Moment Correlation test was conducted to examine the
relationship between centralized system weaknesses and revenue leakage indicators within
MSRTC. The analysis included all Likert-scale variables captured in the H1 dataset, which
represent issues such as technical delays, manual interventions, access control gaps,
reconciliation failures, and other operational vulnerabilities.
The correlation results revealed multiple statistically significant positive relationships between
system weaknesses and revenue leakage outcomes. These correlations ranged from moderate
to strong, with correlation values approximately between 0.40 and 0.63, and significance levels
of p < 0.05 and p < 0.01. This indicates that as weaknesses in the centralized financial system
increase, the level of revenue leakage also increases in a statistically meaningful manner.

Table No. 03: Key Significant Correlations

Weakness Indicator Leakage Indicator Pearson
r Sig. (p) Interpretation

Manual ETIM data entry
(non-GPRS)

Revenue leakage
experience 0.62 < 0.001 Strong positive

relationship

Depot staff can edit
uploaded waybill data

Cash deposit-ETIM
mismatch 0.63 < 0.001 Strong positive

relationship
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Manual overrides allowed Leakage incidents 0.58 < 0.001 Strong positive
relationship

Frequent delays in
synchronization

Cash discrepancy
issues 0.54 < 0.01 Moderate-strong

relationship

System does not flag under-
deposit Leakage reporting 0.51 < 0.01 Moderate

relationship

ORS/ETIM reconciliation
not automatic

Collection
discrepancies

0.49 -
0.55 < 0.01 Moderate-strong

relationship

Source : Author’s Compliation through SPSS

Discussion of Findings (H1): The findings show that weaknesses in MSRTC’s centralized
financial system are strongly linked to revenue leakage. Technical problems like delayed ETIM
data uploads and non-GPRS machines create gaps in reconciliation. At the same time,
administrative weaknesses such as manual overrides and editable records increase the chances
of misuse. Poor monitoring, including failure to detect under-deposits and lack of automatic
reconciliation, allows leakage to continue. These weaknesses work together, confirming that
system flaws significantly contribute to revenue loss, leading to the acceptance of H11.

3.8.2 Results of Hypothesis Testing (H2)
H20: There is no significant relationship between technical and administrative vulnerabilities
in the ETIM and ORS systems and the risk of misuse and manipulation in MSRTC.
H21: Technical and administrative vulnerabilities in the ETIM and ORS systems significantly
increase the risk of misuse and manipulation in MSRTC.
The analysis confirms that technical and administrative vulnerabilities in ETIM and ORS
systems increase the risk of misuse and manipulation. Exploratory Factor Analysis identified
five major vulnerability factors related to ETIM misuse, ORS manipulation, weak
administrative controls, security failures, and ticket integrity issues. These factors explain most
of the system-related risks and show that vulnerabilities are interconnected. Therefore, the
study rejects the null hypothesis and accepts H21, confirming that ETIM and ORS weaknesses
significantly enable misuse in MSRTC.

Suitability of Data for Factor Analysis
Before conducting factor analysis, the data were tested to check whether they were suitable for
this method. The anti-image correlation matrix was examined, and the diagonal values, known
as the Measures of Sampling Adequacy (MSA), were all found to be above the acceptable level
of 0.50.
This indicates that each variable contributes meaningfully to the factor structure. Therefore,
the dataset is considered reliable and appropriate for conducting Exploratory Factor Analysis
(EFA) and no variables needed to be removed from the analysis.

Table No. 04: The anti-image correlation matrix
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Source : Author’s Compliation through SPSS

This supports the reliability of the sample and confirms that factor analysis can be conducted
without removing any variables.

Table No 05: Communalities

Variable Initial Extraction

ETIMs allow conductors to issue tickets after the bus has completed the
trip (backdating). 1.000 0.779

Conductors can log in to multiple ETIMs simultaneously using the same
credentials. 1.000 0.799

The ORS website/app permits bulk cancellation and re-booking of tickets
without any audit trail. 1.000 0.9

ETIMs can be put in “offline mode” for extended periods without
triggering central alerts. 1.000 0.936

Parameter settings (fare tables, concession rates) can be modified at the
depot level without central approval. 1.000 0.856

Old ETIM devices (without GPRS) allow manual entry of ticket numbers
and amounts. 1.000 0.936
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ORS permits booking of more tickets than available seats without
blocking. 1.000 0.928

Conductors can reprint the same ticket serial number multiple times on
the same ETIM. 1.000 0.868

There is no OTP or biometric verification when a conductor logs into an
ETIM. 1.000 0.766

ORS cancellation refunds are processed automatically without verifying
whether the passenger travelled. 1.000 0.75

ETIMs do not log GPS location at the time of ticket issuance, making
stage-wise verification difficult. 1.000 0.883

Software updates/patches for ETIMs are not pushed centrally and
depend on depot IT staff. 1.000 0.857

The ORS system allows depot staff to generate manual tickets for online
bookings that were actually not paid. 1.000 0.938

ETIMs permit issuance of ₹0 tickets or very high concessions without
supervisor password. 1.000 0.778

Source : Author’s Compliation through SPSS

Interpretation: Extraction Method: Principal Component Analysis.
 No item exhibited low extraction values; therefore, all items were retained in the final

factor solution.
 Total Variance Explained
 A principal component analysis using the Kaiser criterion (eigenvalues > 1) resulted in a

five-factor solution, collectively explaining 85.53% of the total variance. This is
exceptionally high for behavioural or perception-based data, indicating that the
extracted factors capture the majority of variation in the vulnerability indicators.

 The first component alone accounted for 45.53% of the variance, followed by
subsequent components contributing 13.16%, 10.75%, 8.48%, and 7.61% respectively.
These results demonstrate a robust and meaningful factor structure underlying ETIM
and ORS vulnerabilities.

Table No 06: Total variance Explained

Source : Author’s Compliation through SPSS
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Scree Plot Interpretation
The scree plot was examined to validate the number of factors retained. A clear inflection
point was observed after the fifth component, after which eigenvalues declined sharply and
stabilized. This ‘elbow’ strongly supports retaining five factors, consistent with the eigenvalue
criterion.

Figure No 1: Scree Plot

Component Plot in Rotated Space
The component plot further visualized the distribution of variables across the extracted
components. Variables representing similar vulnerability types clustered together in
multidimensional space, confirming the consistency of the factor model.

Figure No 2: Component Plot in Rotated Space

This visualization reinforces the interpretation that ETIM and ORS vulnerabilities form clear,
distinct patterns in the dataset.
Interpretation of Extracted Factors
The five components extracted from the analysis represent meaningful dimensions of
vulnerability:
Factor 1: ETIM Operational Misuse Vulnerabilities: This factor included variables such as
conductors logging into multiple devices, reprinting tickets, extended offline mode usage, and
absence of GPS tagging. These vulnerabilities indicate significant operational loopholes within
the ETIM system that can be exploited during ticketing operations.
Factor 2: ORS System Manipulation Risks: Items such as bulk cancellations, rebookings,
unverified refunds, overbooking, and manual ticket generation loaded strongly onto this factor.
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These weaknesses reflect structural gaps in the ORS platform that enable manipulation of
online transactions.
Factor 3: Administrative Control Weaknesses: This factor grouped variables related to
parameter editing without approval, decentralized fare table modifications, inactive login
account management, and lack of centrally controlled updates. These weaknesses highlight the
administrative lapses that limit accountability.
Factor 4: Security and Verification Weaknesses: The absence of OTP or biometric login,
inadequate verification mechanisms, and missing GPS coordinates formed this factor. These
issues compromise system security and enable misuse without traceability.
Factor 5: System Configuration and Ticket Integrity Issues: Variables involving unauthorized
ticket issuance, improper fare configuration, and manual input vulnerabilities loaded onto this
factor. These gaps undermine the integrity and accuracy of ticketing and revenue systems.
Together, these factors provide clear evidence of diverse and systematic vulnerabilities
affecting both ETIM and ORS platforms.

Discussion of Findings
The results of the Exploratory Factor Analysis (EFA) strongly support Hypothesis. The
identification of five clear factors shows that vulnerabilities in ETIM and ORS systems are not
limited to a single issue but exist across technical and administrative processes. The high level
of explained variance (85.53%) indicates that these weaknesses are closely connected and form
a strong overall pattern involving operational, security, and administrative issues.
The factors identified in the analysis closely match common risk areas found in transport
ticketing systems. These include misuse of ETIM devices, manipulation of ORS transactions,
weak administrative control, poor security verification, and loss of integrity in ticket issuance.
The grouping of variables under these factors suggests that system-level problems, rather than
isolated incidents, create opportunities for misuse and manipulation. These systemic
weaknesses contribute to revenue leakage and reduce operational efficiency.

Conclusion for Hypothesis 2
The Exploratory Factor Analysis resulted in a strong five-factor model that explains 85.53% of
the variation in ETIM and ORS vulnerability indicators. The findings clearly show that
technical weaknesses, administrative lapses, security failures, and system configuration issues
play a major role in enabling misuse and manipulation.
Therefore, Hypothesis H21 is accepted, confirming that vulnerabilities in ETIM and ORS
systems have a significant and measurable impact on fraudulent or irregular activities within
MSRTC.

3.8.3 Results of Hypothesis Testing (H3)
This hypothesis was designed to check whether weaknesses in system controls usually occur
together instead of appearing separately. Since the data were collected using a Likert scale and
initial tests showed that the data were not normally distributed, the Spearman rank-order
correlation test was chosen for analysis.
Spearman’s correlation is a nonparametric method that is suitable for ordinal data, small
sample sizes, and data that do not follow a normal distribution. It helps in understanding the
strength and direction of the relationship between variables.
The hypotheses were stated as follows:

 Null Hypothesis (H30): There is no significant relationship among access control gaps,
system permission gaps, and parameter setting gaps.
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 Alternative Hypothesis (H31): There is a significant positive relationship among access
control gaps, system permission gaps, and parameter setting gaps.

To test this hypothesis, average (mean) scores were calculated for the three variables: Access
Control Gaps (AC_Mean), System Permission Gaps (SP_Mean), and Parameter Setting Gaps
(PS_Mean). These mean scores were then analyzed using Spearman’s correlation test in SPSS.

Statistical Method
To test this hypothesis, the Spearman Rank-Order Correlation method was used. This method
was chosen because the data were collected using Likert-scale questions, which produce
ordinal data. Initial checks showed that the data did not follow a normal distribution, so
parametric tests were not suitable.The sample size used in the study was small, and
Spearman’s correlation works well with small datasets. The purpose of the analysis was to
understand the strength and direction of the relationship among the three variables: Access
Control Gaps (AC), System Permission Gaps (SP), and Parameter Setting Gaps (PS).
Therefore, Spearman’s rho was considered the most appropriate statistical technique for
examining the relationships among AC, SP, and PS.

Table No 7: Spearman Correlation Matrix for Access Control Gaps (AC_Mean), System
Permission Gaps (SP_Mean), and Parameter Setting Gaps (PS_Mean).

Source : Author’s Compliation through SPSS

Graphical Representation of Relationships
The structural relationships among the three constructs were further illustrated using a
graphical SEM-style model. This visual representation demonstrates how higher levels of gaps
in one area of system control are associated with increased gaps in the other areas.
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Figure No. 03:
Diagram Showing

Relationships Among AC, SP, and PS

Fig No. 03 depicts the positive and statistically significant correlations among Access Control
Gaps, System Permission Gaps, and Parameter Setting Gaps. The values shown on the arrows
represent the Spearman correlation coefficients and their corresponding significance levels.

Interpretation
The results of Spearman’s correlation analysis show that all three system control gaps are
positively and significantly related to each other. Access Control Gaps have a strong positive
relationship with System Permission Gaps (ρ = 0.683, p < .001). This means that when access
control weaknesses increase, permission management weaknesses also increase. Acess Control
Gaps also show a strong positive relationship with Parameter Setting Gaps (ρ = 0.698, p < .001).
This indicates that organizations with poor access control are also likely to have problems with
system parameter settings.
In addition, System Permission Gaps are moderately and significantly related to Parameter
Setting Gaps (ρ = 0.539, p = .012). This shows that weaknesses in permission management are
connected with weaknesses in parameter configuration.
Overall, these results indicate that system control weaknesses are interconnected. A gap in one
area is usually linked with gaps in other areas, showing that internal control problems do not
occur alone. Since all the correlations are positive and statistically significant, the null
hypothesis (H30) is rejected, and the alternative hypothesis (H31) is accepted.

Conclusion for Hypothesis 3
The statistical results support Hypothesis 3 (H31). The findings clearly show that access control
gaps, system permission gaps, and parameter setting gaps do not exist separately. Instead, they
are strongly and positively related to each other. This means that when one type of control
weakness is present, other weaknesses are also likely to exist. These results confirm that
internal control problems are interconnected and form a combined system of vulnerabilities.
Understanding these connections is important for developing effective risk control measures

Access
Control
Gaps

System
Permission

Gaps

Parameter
Setting
Gaps

ρ = 0.683
p-value= < 0.001

ρ =0.698
p-value = < 0.001

ρ =0.539
p-value = 0.012
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and for improving the overall organizational control framework.

3.8.4 Results of Hypothesis Testing (H4)
The fourth hypothesis was designed to study whether the centralized financial system of
MSRTC, which was introduced to improve transparency and control, contains structural
weaknesses that contribute to revenue loss. This hypothesis was developed after examining
organizational processes, internal controls, ticketing systems, and audit reports, which
indicated that built-in weaknesses in the centralized digital system could affect financial
performance.
The hypotheses were stated as follows:

 Null Hypothesis (H40): There is no significant relationship between structural flaws in
the centralized financial system and revenue loss.

 Alternative Hypothesis (H41): There is a significant relationship between structural
flaws in the centralized financial system and revenue loss.

To test this hypothesis, twelve variables representing structural flaws were combined to create
a Structural Flaw Index (SFV_Mean). The variable representing revenue loss was taken as
RLV_1. Both variables were measured using a five-point Likert scale.
Because the data are ordinal in nature and the sample size was small (N = 13), the Spearman
Rank Correlation test was used as the most suitable non-parametric statistical method.

Statistical Method
To examine the relationship between structural flaws and revenue loss, Spearman’s rank-order
correlation was used. This method is appropriate because the data are ordinal, the sample size
is small, and the data does not follow a normal distribution.
A Structural Flaw Index (SFV_Mean) was created by calculating the average of twelve
structural flaw variables. This helped in producing a single, clear score for each respondent,
making the analysis easier to understand and more reliable.
The correlation analysis was conducted in SPSS using the Bivariate Correlation option, with
Spearman’s rho selected as the statistical measure. The results generated by SPSS are shown in
the output table above.

Table No 8: Spearman rank-order correlation output for Structural Flaw Index
(SFV_Mean) and Revenue Loss (RLV_1).

Source : Author’s Compliation through SPSS

Spearman’s correlation was used because data is based on Likert-scale responses, which are
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ordinal and best analyzed using a rank-based method. This test also works well with small
sample sizes and does not require the data to follow a normal distribution. Therefore,
Spearman’s correlation was the most suitable way to measure the relationship between
structural flaws and revenue loss in this study.

Results and Interpretation
The SPSS correlation results show that the Spearman’s rho value between Structural Flaw
Index (SFV_Mean) and Revenue Loss (RLV_1) is 0.728, with a p-value of 0.005. This value
indicates a strong positive relationship between structural flaws and revenue loss.
The positive correlation means that respondents who reported higher structural weaknesses in
the centralized financial system also reported higher levels of revenue loss.
The significance value (p = 0.005) is lower than 0.01, showing that the relationship is
statistically significant at the 1% level. This implies that the chance of this result occurring
randomly is very low. Even though the sample size is small, the result remains reliable because
Spearman’s correlation is suitable for ordinal data and small samples.
Based on the correlation value and its significance, the null hypothesis (H40) is rejected, and
the alternative hypothesis (H41) is accepted. This confirms that structural weaknesses in
MSRTC’s centralized financial system have a clear and measurable impact on revenue leakage.

Discussion of Findings
The results of the Spearman correlation analysis clearly show that structural weaknesses in
MSRTC’s centralized financial system are strongly linked to financial losses. This finding
supports earlier qualitative observations that identified problems such as over-centralization,
limited local monitoring, poor review of exception reports, missing data validation controls,
opportunities for staff manipulation, and lack of proper training on new systems.
The strong positive relationship indicates that as these structural flaws increase, revenue
leakage also increases. This supports views from internal control theory, which state that
centralized systems without sufficient checks, independent review, and control mechanisms
are more prone to misuse and inefficiency. The result also supports the earlier hypotheses of
this study, which consistently pointed to system-level weaknesses within MSRTC’s digital and
administrative framework.
These findings have important implications for MSRTC. They highlight the need to review and
improve the centralized system by introducing better transparency, automated audit trails,
local-level verification, and stronger accountability mechanisms.

Conclusion for Hypothesis 4
The results of Hypothesis 4 confirm that structural weaknesses in MSRTC’s centralized
financial system significantly contribute to revenue loss. The strong and statistically significant
relationship supports the issues highlighted in internal reports and stakeholder feedback. The
findings suggest that improving system controls, strengthening monitoring mechanisms,
enhancing data validation, and implementing effective audit procedures can help reduce
revenue leakage and improve overall financial performance.
These results are important for understanding the wider pattern of financial difficulties faced
by MSRTC and provide strong support for the recommendations presented later in this
dissertation.
4. Results of Hypothesis Testing (H5)
This hypothesis examines whether internal system controls, technological safeguards, and
monitoring mechanisms play an important role in reducing revenue leakage in MSRTC.

https://unicredit-capitalia.eu/


J Euro Eco His.
ISSN : 0391-5115
Volume 7, Issue 3 ( 2026)

https://unicredit-capitalia.eu/ 991

Revenue leakage generally occurs due to operational weaknesses, manipulation of ticketing
systems, misuse of Electronic Ticketing Machines (ETIMs), and weak tracking and audit
systems. Therefore, understanding the views of stakeholders regarding these control measures
helps in evaluating their effectiveness in improving financial discipline within the organization.
The hypotheses were stated as follows:

 Null Hypothesis (H50): Strengthening system controls, monitoring mechanisms, and
audit processes does not significantly reduce revenue leakage in MSRTC.

 Alternative Hypothesis (H51): Strengthening system controls, monitoring mechanisms,
and audit processes significantly reduce revenue leakage in MSRTC.

Statistical Method
This hypothesis was tested using responses from twelve Likert-scale items, each representing
system control, monitoring, or audit mechanism. The responses were ordinal in nature,
measured on a scale from 1 to 5. Because the sample size was small and many variables did not
follow a normal distribution, a nonparametric method was considered appropriate.
The analysis was carried out in SPSS using the One-Sample Nonparametric Test (NPTESTS)
procedure. SPSS applied the One-Sample Kolmogorov-Smirnov (K-S) Test, which compared
the actual response distribution of each variable with a neutral reference value of 3. This
helped in determining whether respondents showed a significant shift away from neutrality
toward agreement or disagreement.
A nonparametric test was chosen because Likert-scale data are ordinal and do not meet the
assumptions required for parametric tests such as the t-test. The small sample size also made it
unsuitable to assume normality. The histograms and K-S test results further confirmed that the
data were not normally distributed.
Since the hypothesis involved multiple indicators representing a single concept, a combined
nonparametric approach was more suitable than testing each variable separately. Therefore,
the One-Sample Kolmogorov-Smirnov test under the NPTESTS procedure was selected as the
most appropriate method to examine whether the responses consistently deviated from
neutrality.
Results
Combined Boxplot Analysis
The combined boxplot (Chart No. 01) displays the distribution of all twelve system-control
variables. For nearly all indicators, the median values lie above the neutral point (3), indicating
respondent agreement toward the effectiveness of control mechanisms.
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Chart No. 01: Boxplot showing the distribution and median responses for all twelve
system-control indicators

Trend Plot Analysis
The line plot (Chart No. 02) demonstrates the response pattern across all cases. Although
values fluctuate due to individual differences, the majority of responses cluster around higher
values (3-5), with no consistent downward trend. This indicates a stable perception of
agreement across indicators.
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Chart No. 02: Trend plot illustrating respondent patterns across all system-control
variables.

Kolmogorov-Smirnov Histograms
The set of histograms (Chart No. 03) visually demonstrates the skewness of each variable. Most
histograms show distributions leaning toward higher values, confirming respondent
agreement. Only one variable (Whistleblower Mechanism) displays a more neutral or balanced
distribution.
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Chart No 03: K-S histograms showing distribution patterns and normal curve overlays
for all twelve system-control indicators.

Interpretation of Results

https://unicredit-capitalia.eu/


J Euro Eco His.
ISSN : 0391-5115
Volume 7, Issue 3 ( 2026)

https://unicredit-capitalia.eu/ 995

The combined Kolmogorov-Smirnov (K-S) test results provide strong statistical support for
this hypothesis. Out of the twelve control indicators, eleven showed a significant deviation
from neutrality (p < 0.05), which indicates clear agreement among the respondents.
The indicators that showed significant agreement include biometric login systems, GPRS-
based real-time data uploading, GPS-integrated sensors, OTP-based parameter changes,
conductor rotation policies, AI-based anomaly detection, third-party audits, controls on zero-
value tickets, removal of manual ticketing, strict penalties, and mandatory ethics training.
Only the whistle-blower mechanism did not show statistical significance, indicating mixed
opinions among respondents.
The boxplots and histograms show that most responses are above the neutral value, with
medians and peak values indicating agreement. The line plot also confirms consistent
agreement across most variables, with no strong trend of disagreement.
Overall, these results clearly show that respondents believe system controls, monitoring
measures, and audit mechanisms play an important role in reducing revenue leakage.
Conclusion for Hypothesis 5
The results of the One-Sample Nonparametric Test, along with the supporting graphs, clearly
show that respondents generally agree that stronger system controls, monitoring mechanisms,
and audit processes help in reducing revenue leakage. Out of the twelve control indicators,
eleven showed statistically significant results, indicating strong and consistent support for the
hypothesis. Only one indicator showed mixed responses, which does not change the overall
conclusion.
Therefore, Hypothesis H51 is accepted.

3.9 Ethical Considerations
Since this research deals with sensitive issues such as financial irregularities and possible fraud
in a public sector organization, strict ethical guidelines were followed throughout the study.

1. All participants were clearly informed about the purpose of the study, that their
participation was voluntary, and how the data would be used. Consent was obtained
only after providing this information.

2. Complete anonymity of respondents was maintained. No personal identification details
were collected, and the data were analyzed in an aggregated form so that individual
responses or departments could not be identified. This helped respondents share
honest opinions about system weaknesses and control issues.

3. All collected data were securely stored and accessed only by the research team. The
results were presented in a way that focused on system-level problems rather than
blaming any individual.

4. The study was conducted with the intention of improving MSRTC’s financial control
and efficiency. Care was taken to ensure that the research did not cause harm or risk to
the organization or its employees.

4.0 Practical Implications, Limitations and Conclusion

4.1 Practical Implications

The results of this study provide several important and practical suggestions for MSRTC
management and governance.

1. The confirmation of Hypothesis 1 shows that MSRTC should focus more on strengthening its
digital revenue systems rather than depending on external financial support. ETIMs and ORS
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should not be treated only as ticketing tools but as core financial systems that require
continuous security checks and audit monitoring.

2. The strong link between technical weaknesses (such as non-GPRS machines and delayed
data synchronization) and revenue leakage suggests that fixing these issues can quickly reduce
revenue loss. A key practical step is the complete removal of non-GPRS ETIMs and the use of
real-time GPS-based tracking for all ticket transactions.

3. The results of Hypothesis 3 show that control weaknesses are closely connected. Therefore,
correcting only one issue is not enough. MSRTC should implement a comprehensive control
framework, including multi-factor authentication for staff access, clear separation of duties
between IT and finance, and centralized control over fare and parameter settings.

4. The structural weaknesses identified under Hypothesis 4 highlight the need for a dedicated
forensic audit unit. This unit should continuously monitor fraud-related activities such as bulk
ticket cancellations, excessive offline usage, and unverified refunds, and should also ensure
regular external audits.

5. The acceptance of Hypothesis 5 clearly indicates that technology-driven monitoring and
audit mechanisms can play a decisive role in reducing revenue leakage. MSRTC should move
toward advanced, automated oversight by adopting AI-based anomaly detection systems,
centralized dashboards for real-time exception reporting, and continuous audit trails. Regular
data analytics–based reviews of ETIM and ORS transactions can help identify unusual patterns
early, enabling preventive action rather than post-facto investigation. This shift from reactive
auditing to proactive, data-driven governance can significantly strengthen financial discipline
and transparency within the organization.

4.2 Limitations of the Study

Although this study provides strong and meaningful findings, it has some limitations that
should be considered while interpreting the results.

1. The study mainly used survey data collected through Likert-scale questionnaires, which
reflect the opinions and experiences of MSRTC employees and experts. While this method is
useful for understanding internal control issues, the results are based on perceptions rather
than direct analysis of actual transaction data.

2. The study used a non-probability sampling method, such as purposive or convenience
sampling. This limits the ability to apply the findings to the entire MSRTC organization. Since
respondents were selected based on their knowledge and experience, there is a possibility of
bias toward reporting known problems.

3. The analysis focused only on ETIM and ORS systems and centralized financial structure.
Other possible causes of revenue loss, such as fuel misuse, spare parts management issues, or
external competition, were not included in the study.

4. Data was collected at one point in time, which means the study does not track changes over
a longer period. A long-term (longitudinal) study would be needed to measure the actual
effects of improved control measures over time.
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4.3 Conclusion

The financial problems faced by the Maharashtra State Road Transport Corporation (MSRTC)
are mainly caused by systematic revenue leakage. This study clearly shows that these losses are
strongly linked to major weaknesses in the centralized Electronic Ticketing Machine (ETIM)
and Online Reservation System (ORS) structure.

The research confirms that technical weaknesses, administrative control gaps, and structural
flaws are closely connected and play a significant role in causing financial losses. Although the
centralized revenue system was introduced to improve control and transparency, weak internal
controls have turned it into a single point of failure that can be misused.

The findings clearly indicate that MSRTC’s financial recovery depends on the complete
improvement of its control systems using technology. By applying the suggested technical and
administrative reforms, especially mandatory GPRS integration, multi-factor authentication,
and centralized control of system parameters, MSRTC can strengthen its revenue collection
system. This will help create a more secure, transparent, and reliable system, reduce revenue
leakage, and ensure MSRTC’s continued role as an important public transport service.
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