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Abstract: This study examined the relationship between E-Payment System and Operational Performance of State-Owned
Tertiary Institutions in Rivers State. Five objectives, five research questions and five hypotheses were formulated and tested. This
study anchored on the positivist research paradigm; the study adopted the correlation survey research. The population of the
study comprised of 21 managerial staff (Bursars, Registrars and Head of ICT units) of 6 tertiary institutions in Rivers State.
Census was applied; the primary data source was adopted. A total of 21 managerial staff constituted the study subjects. The
questionnaire was structured using the five-point likert scale. The Pearson Product Moment Correlation and Regression Model
were employed to test the various hypotheses formulated for the study. From the analysis carried out, it was discovered that
electronic payment system and ATM payment system showed a positive and significant relationship with operational performance
of State-owned tertiary institutions in Rivers State. The study concluded that E-Payment System significantly relates with
operational performance of State-owned tertiary institutions in Rivers State. Furthermore, the study recommends that state
owned tertiary institutions in Rivers State should adopt e-wallet payment system as this would enable them serve students better
and tertiary institutions in Rivers State should introduce ATM payment system in campuses in order to ease payment of school
fees and other bills.

Keywords: E-Payment System, ATM payment system, e-wallet payment system, Operational Performance, Lead time, Cost
reduction

Introduction

Higher education and the socioeconomic advancement of
nations and regions are two important functions of state-
owned postsecondary educational institutions. For these
organizations to operate well and accomplish their goals,
proper financial management and administrative
procedures are crucial. Adoption of electronic payment (e-
payment) systems has become a game-changer in recent
years, simplifying financial transactions and improving
organizational operational efficiency (Rivers State
Ministry of Education, 2021).

E-payment systems encompass a range of electronic
methods for conducting financial transactions, including
online banking, mobile payments, and electronic funds
transfers. These systems offer benefits such as improved
speed, accuracy, and security of transactions, reducing
the reliance on cash-based operations and manual
paperwork (Smith & Jones, 2018). In the context of state-
owned tertiary institutions, the adoption of e-payment
systems holds promise for optimizing financial
management processes, reducing operational costs, and
enhancing overall performance (Johnson & Williams,
2020).

E-payment systems have the potential to revolutionize
financial operations in tertiary institutions by facilitating
seamless payment processes for students, staff salaries,
vendors, and other stakeholders. The automation of
payment workflows can  streamline budgeting,
procurement, and expenditure tracking, leading to more
efficient resource allocation and financial transparency
(Brown & Green, 2019). Despite the potential benefits, the
adoption of e-payment systems in tertiary institutions is
not without challenges. Factors such as infrastructure
readiness, security concerns, regulatory compliance, and
staff capacity for technology adoption may influence the
successful implementation and utilization of e-payment
systems. To address this problem effectively, the study
investigated the current status of e-payment adoption
and the relationship between e-payment adoption and key
indicators of operational performance, such as cost
reduction and lead time.

Aim and Objectives of the Study

The aim of this study is to examine the relationship
between e-payment system and operational performance
of state-owned tertiary institutions in Rivers State. The
specific objectives of the study are as to:

i. determines the extent to which e-wallet payment
system relates with cost reduction of State-owned
tertiary institutions in Rivers State.

ii. examine the extent to which e-wallet payment
system relates with lead time of State-owned
tertiary institutions in Rivers State.

iii. investigate the extent to which Automated Teller
Machine payment system relates with cost
reduction of State-owned tertiary institutions in
Rivers State.

iv. assess the extent to which between Automated
Teller Machine payment system relates with lead
time of State-owned tertiary institutions in Rivers
State.

Research Questions

i. To address the objectives of the study, the
following questions were answered:

ii. What is the relationship between e-wallet
payment system and cost reduction of State-
owned tertiary institutions in Rivers State?

iii. What is the relationship between e-wallet
payment system and lead time of State-owned
tertiary institutions in Rivers State?

iv. What is the relationship between ATM payment
system and cost reduction of State-owned tertiary
institutions in Rivers State?

V. What is the relationship between ATM payment
system and lead time of State-owned tertiary
institutions in Rivers State?

Research Hypotheses

The following hypotheses were formulated and tested:

Ho1l: There is no significant relationship between e-wallet
payment system and cost reduction of State-owned
tertiary institutions in Rivers State.
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Ho2: There is no significant relationship between e-wallet
payment system and lead time of State-owned tertiary
institutions in Rivers State.

Ho3: There is no significant relationship between ATM
payment system and cost reduction of State-owned
tertiary institutions in Rivers State.

Ho4: There is no significant relationship between ATM
payment system and lead time of State-owned tertiary
institutions in Rivers State.

E-PAYMENT SYSTEM

Literature Review
Conceptual Framework

The framework shows the link between the predictor (e-
payment system) and the criterion variable (operational
performance). The dimensions and measures were also
captured in the framework.

OPERATIONAL

E-wallet Payment
System

e Computer device
¢ Mobile device

ATM Payment
System

e Credit Cards
e Nehit Cards

PERFORMANCE

Cost Reduction

e Cost per unit
¢ Efficiency

Lead Time

e Process time
o Waste time

Figure 1.1: Conceptual framework of the relationship between e-payment system and operational performance.
Source: Adapted from Simon & Senaji (2016); Saha, et., al., (2014).

Concept of Electronic Payment System

An electronic payment system is a technology-based
platform that facilitates financial transactions between
parties over electronic networks, enabling secure and
efficient exchange of funds for goods and services (Zhou
& Xiong, 2014). This definition highlights the core
function of electronic payment systems in enabling secure
and efficient financial transactions through digital means.
According to Chen and Wang (2011) an electronic
payment system refers to the set of mechanisms and
technologies that allow individuals, businesses, and
organizations to make online monetary transactions,
bypassing physical cash and checks. Similarly, Laudon
and Laudon (2019) defined electronic payment systems as
the integration of software, hardware, networks, and
security protocols to enable the electronic exchange of
funds, simplifying transactions, reducing costs, and
enhancing convenience. Their definition emphasizes the
technological components and benefits of electronic
payment systems, including cost reduction and
convenience. Furthermore, Turban et., al., (2020) stated
that an electronic payment system is a digital platform
that enables individuals, businesses, and organizations to
initiate, authorize, and complete financial transactions
electronically, utilizing various technologies and
channels.

Electronic payment systems enable transactions to occur
entirely online, eliminating the need for physical cash,
checks, or other paper-based instruments. These systems
incorporate robust security protocols to ensure the
confidentiality, integrity, and authenticity of transactions,
protecting both consumers and businesses from fraud
and data breaches. It offers a range of payment options,
including credit/debit cards, digital wallets, mobile
payments, and online bank transfers, catering to diverse
customer preferences (Hossain & Wigand, 2004).

Dimensions of Electronic Payment

System
E-wallet Payment System

An e-wallet payment system is a digital platform that
stores financial information and enables users to make
electronic transactions, such as payments and money
transfers, using a mobile device or computer (Ghosh &
Mukhopadhyay, 2017). This definition highlights the core
function of e-wallet payment systems in securely storing
financial information and facilitating digital transactions
through electronic devices. To Sharma and Mehta (2021)
an e-wallet payment system refers to a digital wallet that
stores payment credentials and facilitates seamless,
secure, and convenient online transactions for various
goods and services. Ganapathy et., al., (2015) stated that
e-wallet payment systems involve a digital container that
stores users' payment information, allowing them to
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conduct cashless transactions, manage funds, and
perform financial activities electronically.

E-wallet payment systems are digital platforms that
securely store payment information and facilitate various
electronic transactions. They offer convenience, security,
and efficiency in managing financial activities in both
physical and digital environments (Ghosh &
Mukhopadhyay, 2017).

ATM Payment System

An ATM payment system is a self-service banking
terminal that allows individuals to perform various
financial transactions, such as cash withdrawals,
deposits, fund transfers, and balance inquiries, without
the need for human intervention (Jones & Temtime,
2013). To Singh (2018) ATM payment system refers to a
computerized device located at various locations,
providing users with access to their bank accounts for
conducting financial transactions, including cash
withdrawals, balance inquiries, and other banking
services. According to Karnik et., al., (2016) ATM payment
systems encompass electronic banking machines that
allow users to access their accounts, manage funds, and
perform financial transactions, contributing to the
convenience and efficiency of banking services.

ATMs are strategically placed in various locations, making
it convenient for individuals to access their bank accounts
and perform financial transactions at any time. Users can
perform a range of transactions, including cash
withdrawals, deposits, fund transfers, balance inquiries,
bill payments, and more (Jones & Temtime, 2013). ATMs
operate on a self-service model, allowing users to
independently carry out transactions without the need for
human assistance (Singh, 2018).

Concept of Operational Performance

According to Fugate et., al., (2010), performance is a word
that indicates an economy, industry or company’s ability
to achieve certain results comparable, on the basis of
certain given criteria with the results of other units which
are expressible in positive terms. The Oxford learners
Dictionary (2010) defines performance as an act of
performing; of doing something using Knowledge as
distinct from merely possessing it and any recognized
achievement. Performance can refer to either the ‘ends’
(results) or the ‘means’ (actions) that gave birth to the
ends. Business Performance helps firms in determining
the relationship between organizations’ marketing
activities and their performance. Business performance is
significant to the business as it seeks to ensure what the
customers’ desires are and then directs resources towards
fulfilling those needs.

Operational performance refers to the ability of an
organization to deliver its goods and services to the
customers in the most efficient and effective manner
(Bhamu & Sangwan, 2014). To Yang and Liu (2017), they
described operational performance as the capability of an
organization to manage its operations effectively and
efficiently to achieve its strategic goals. However, Taticchi
et., al.,, (2010) stated that operational performance

involves the assessment of how well an organization's
operations contribute to the overall objectives of the
organization and provide value to customers.
Furthermore, Davis and Heineke (2012) stated that
operational performance encompasses the effectiveness
and efficiency of the processes and activities that
transform inputs into outputs, which are then distributed
to customers. Additionally, Rutherford and Ochoa (2015)
defined operational performance as the capability of an
organization to execute its strategic objectives through
efficient and effective management of its operations.

Measures of Operational Performance
Cost Reduction

Cost reduction is a planned positive approach to reducing
expenditure. It is a corrective function by continuous
process of analysis of costs, functions, etc. for further
economy in application of factors of production. The
concept of cost reduction is to be understood as the
achievement of real and permanent reduction in the unit
cost of goods manufactured or services rendered without
impairing their suitability for the use intended or
diminution in the quality of the product (Cooper, et., al.,
2013). Cost reduction according to Oyerogba, et., al.,
(2014), implies reducing cost associated with production
or other cost activities without affecting the quality of
product or service as well as activities. Through cost
reduction procedures or techniques, it helps managers to
reduce costs leading to operational performance. Adeniji
(2000) sees cost reduction as a planned positive approach
to reducing expenditure. It implies a reduction in unit
cost of goods or services without impairing suitability for
the use intended. Cost reduction as: (a) Unit cost
reduction by expenditure in expect of a given volume of
output, and/or Unit cost reduction by an increase in
productivity (i.e. an increase in output yield or rate of
output) for a given expenditure (Oyerogba, et., al., 2014).
In the views of Basi, (2013), cost reduction is the process
whereby permanent savings are made without any
reduction in the quantity and/or usefulness of the
products. It can be seen as a development attitude of
mind, which poses a challenge to all standards with a view
to their improvement. The cost reduction scheme should
aim specific efforts to reduce costs through improved
methods, approaches, work arrangement and reviews.

Lead Time

Time is a fundamental phenomenon or unit of
measurement. It measures an event or process in
seconds, minutes, hours, days, weeks, months or years.
Time is therefore a basic and a key measurement of
efficiency in almost every organization. The
understanding of time by mankind makes it a common
unit of measurement and a key performance indicator for
every organization (Ramachandran & Neelakrishnan,
2017). Time can be seen as a measure of resources that
run the process (Alexander & Wang, 2018). It is also an
indicator of resource utilization. According to Lawal
(2017), time can be estimated as the effective use of
equipment and labor measured in machine hours and
man hours respectively (Christopher, 2010). Time has
also been suggested to be related to resource saturation
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when likened with the overall resource availability
(Ramachandran & Neelakrishnan, 2017). In recent times,
service providers have focused on time as the basis of
competitive advantage to gain customer satisfaction.
Organizations are therefore cautioned to minimize the idle
times in their operation as a way of improving productivity
of available resources. This consequently signifies the
significance of lead time or the total order cycle time in
organizations nowadays (Christopher, 2010). Lead time is
also known as total order cycle time or order to delivery
cycle time and has been explained by various authors to
mean the time existed from when a customer order is
received until the delivery of such customer order
(Christopher, 2010). The customer order in question can
be a service, raw material, finished goods, or works.
According to Lawal (2017), lead time is the amount of time
between the placement of an order and the receipts of the
goods ordered. It depends on the nature of the product
e.g. whether it is made to order or if it is from the shelf
product. Lead time also depends on planning and supply
chain management, logistics services and of course
distance to customers and suppliers.

E-payment system and operational
performance

Alshamaila, et., al., (2013) highlights the impact of e-
payment  systems on operational performance,
particularly in terms of cost reduction, transaction
efficiency, and improved financial management within
small and medium-sized enterprises (SMEs). Also, Liao
et., al., (2017) discusses how e-payment systems
contribute to operational efficiency and customer
satisfaction, emphasizing the importance of technology
readiness and user acceptance in driving operational
performance improvements. Furthermore, Agarwal and
Prasad (1998) explore the transformative impact of e-
payment systems on operational processes, highlighting
their role in streamlining transactions, reducing
administrative overheads, and improving overall
organizational efficiency. Again, Suh and Han (2003)
examine the influence of e-payment systems on
operational performance, emphasizing the role of trust
and security perceptions in facilitating efficient
transaction processing and organizational effectiveness.

Theoretical Review
The study is anchored on Theory of Constraints

Theory of Constraints (TOC) Eliyahu Goldratt established
the theory of constraints (TOC) as a management
philosophy targeted at recognizing restrictions that
prevent a system from performing at its best (Gupta &
Boyd, 2008). Every organization, according to the idea,
has at least one constraint (limiting factor) that prevents
the entire system from meeting planned goals (Puche., et.,
al., 2016). Anything that prevents a company from
meeting its objectives is referred to as a limitation (Antwi,
2019). It is the weakest link in a system since it is the
major limiting factor in achieving the firm's aims (Dodoo
et., al.,). The idea also implies that businesses can only
overcome their limits by focusing on them in a clear,
methodical, strategic, and all-encompassing way.

According to Flynn et al. (2010) TOC, a management
concept that emphasizes continuous system
improvement, any limitation is addressed through total
quality management and effective processing processes.
The theory indicates that businesses can only solve their
operational performance problems by implementing the
best payment strategies to alleviate bottleneck concerns
while maintaining quality and speedy delivery.

Empirical Review

Harelimana, (2017a) examines the impact of ICT
utilization on the financial performance of microfinance
institutions in Rwanda, with the case study of Réseau
Interdiocesain de microfinance (RIM) Ltd, within the
period of 5 years (2011-2015). Employing descriptive
survey using both qualitative and quantitative methods
for a total sample size of 132, collected using purposive
and simple random sampling, results indicate that ICT
has a significant impact on financial sustainability and
profitability, financial efficiency and productivity, and
portfolio quality.

Atavachi (2013) adopt a descriptive survey design to
assess the effect of electronic banking on financial
performance of nine registered deposit taking micro-
finance institutions in Kenya as at June 2013. The results
indicate the existence of a negative relationship between
electronic banking and financial performance of deposit
taking microfinance institutions in Kenya.

Joan (2018) carried out a study to establish the
association between usage of M-banking services and
SME performance. He applied a descriptive type of survey
design aimed at finding out the effects of M-banking
adoption on performance of SMEs in Nairobi County. The
population targeted in this research study was 176 SMEs
in Nairobi County. He made use of primary data. The
study revealed that cost effectiveness, convenience;
security of the service, accessibility and diversity have
enabled SMEs to continue the use of mobile banking
services. The study revealed that mobile banking has
increased customer base because of easy methods of
payments, more time to carry out other business
activities, easy access to funds in the bank, increased
business transactions, increased profits and increased
business efficiency.

Methods

This study is anchored on the positive research paradigm;
this study adopted correlation survey research.
Correlation survey research is non-experimental research
in which the researcher measures two variables and
assesses the statistical relationship between them. The
population of the study comprised of 21 managerial staff
(Bursars, Registrars and Head of ICT units) of 6 tertiary
institutions of Rivers State University, Ken Sarowiwa
Polytechnic, Bori, Ignatius Ajuru University of Education,
Captain Elechi Polytechnic, Rivers State School of
Nursing and Rivers State College of Health Technology.
The census was applied; the primary data source was
adopted. A total of 21 managerial staff constituted the
study subjects. The questionnaire was structured using
the five-point likert scale. The Pearson Product Moment
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Correlation Technique and Regression Model were
employed to test the various hypotheses formulated for
the study with the aid of the Statistical Package for Social
Sciences (SPSS) Version 23.0.»

Data Presentation

In this section, the data obtained in the questionnaire
were presented in tables and interpreted. A total of 21
copies of the questionnaire were administered to the
respondents.

Table 1 «Questionnaire Distribution and Retrieval

Questionnaire Distribution
21

Questionnaire Retrieval

Useful Questionnaire
19

Source: Field Survey, 2024.

Questionnaire Distribution and Retrieval

215

21
20.5

20

Title

19.5

Axis

19

Questionnaire Distribution and
Retrieval

18.5

18
Retrieval

Axis Title

Distribution

Useful

Table 4.1and fig. 4.1 shows the order in which copies of
the questionnaire were administered to the respondents
of State-owned tertiary institutions and their collection
rate. From the table, it is observed that 21 copies of the
questionnaire that were distributed representing 19
copies of the questionnaire were retrieved and 19 copies
were useful and properly filled representing 90%
collection rate.

Data Analysis and Results
In this section, the data collected in the questionnaire
were analyzed statistically. The analysis covered the

demographic variables of the respondents as well as the
bivariate and multivariate analyses.

Bivariate Analysis
Test of Hypothesis one (1)
Hol: There is no significant relationship between e-wallet

payment system and cost reduction of State-owned
tertiary institutions in Rivers State.

Correlations

e-wallet cost reduction

payment

system
Correlation Coefficient 1.000 .738*
e-wallet payment

Pearson system Sig. (2-tailed) . .037
N 19 19
(r) cost reduction Correlation Coefficient 738" 1.000
Sig. (2-tailed) .037 .
N 19 19

*. Correlation is significant at the 0.05 level (2-tailed).

SPSS output, 2024.

The output analyzed the extent to which e-wallet payment
system and cost reduction of State-owned tertiary
institutions in Rivers State. Pearson correlation co-
efficient indicates a strong association between the two
variables (pr =0.738). The test of significance indicates
that with P 0.037< 0.05 we reject the null hypothesis

which states that there is no significant relationship
between e-wallet payment system and cost reduction.
Thus, higher levels of e-wallet payment system were
associated with higher levels of cost reduction of State-
owned tertiary institutions in Rivers State.
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Test of Hypothesis Two (2)

Hoo: There is no significant relationship between e-wallet payment system and lead time of State-

owned tertiary institutions in Rivers State.

Correlations
e-wallet lead time

payment

system
e-wallet payment C.O rrelatic.)n Coefficient 1.000 908
Pearson system Sig. (2-tailed) . .033
N 19 19
(r) lead time Correlation Coefficient .908" 1.000
Sig. (2-tailed) .033 ]
N 19 19

*. Correlation is significant at the 0.05 level (2-tailed).

SPSS output, 2024.

The output analyzed the extent to which e-wallet payment
system relate with lead time of State-owned tertiary
institutions in Rivers State. Pearson correlation co-
efficient indicates a strong association between the two
variables (Rs=0.908). The test of significance indicates
that with P 0.33< 0.05 we can reject the null hypothesis

Test of Hypothesis Three (3)

which states that there is no significant relationship
between e-wallet payment system and lead time of State-
owned tertiary institutions in Rivers State. Thus, higher
levels of e-wallet payment system were associated with
higher levels of lead time of State-owned tertiary
institutions in Rivers State.

Hos: There is no significant relationship between ATM payment system and cost reduction of State-

owned tertiary institutions in Rivers State.

Correlations

ATM payment cost reduction

system
ATM payment C.orrelati(.m Coefficient 1.000 .857
Pearson system Sig. (2-tailed) . .007
N 19 19
) Correlation Coefficient .857" 1.000
cost reduction Sig. (2-tailed) .007 .
N 19 19

**. Correlation is significant at the 0.05 level (2-tailed).

SPSS output, 2024.

The output analyzed the extent to which after ATM
payment system relates with cost reduction of State-
owned tertiary institutions in Rivers State. Pearson
correlation co-efficient indicates a strong association
between the two variables (Rs=0.857). The test of
significance indicates that with P.007< 0.05 we can reject

Test of Hypothesis Four (4)

the null hypothesis which states that there is no
significant relationship between ATM payment system
and cost reduction of State-owned tertiary institutions in
Rivers State. Thus, higher levels of ATM payment system
were associated with higher levels of cost reduction of
State-owned tertiary institutions in Rivers State.

Hoa: There is no significant relationship between ATM payment system and lead time of State-

owned tertiary institutions in Rivers State.

Correlations
ATM payment lead time
system
Correlation Coefficient 1.000 901"
ATM payment Sig. (2-tailed) . 037
Pearson system N 19 19
. Correlation Coefficient 901" 1.000
(r) lead time Sig. (2-tailed) .037 .
N 19 19

**_ Correlation is significant at the 0.05 level (2-tailed).

SPSS output, 2024.

The output analyzed the extent to which ATM payment
system relate with lead time of State-owned tertiary
institutions in Rivers State. Pearson correlation co-
efficient indicates a strong association between the two
variables (Rs=0.901). The test of significance indicates
that with P.037 < 0.05 we reject the null hypothesis which
states that there is no significant relationship between
ATM payment system and lead time. Thus, higher levels

of ATM payment system were associated with higher
levels of lead time of State-owned tertiary institutions in
Rivers State.

Discussion of Findings

From the analysis carried out, it was discovered that
electronic payment system showed a positive and
significant relationship with operational performance of
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State-owned tertiary institutions in Rivers State. It was
revealed that e-wallet payment system showed a positive
and significant relationship with cost reduction and lead
time of State-owned tertiary institutions in Rivers State.
These findings are supported by the study of Joan (2018)
who established the association between usage of M-
banking services and SME performance. He applied a
descriptive type of survey design aimed at finding out the
effects of M-banking adoption on performance of SMEs in
Nairobi County. The study revealed that cost
effectiveness, convenience; security of the service,
accessibility and diversity have enabled SMEs to continue
the use of mobile banking services. The study also
revealed that mobile banking has increased customer
base because of easy methods of payments, more time to
carry out other business activities, easy access to funds
in the bank, increased business transactions, increased
profits and increased business efficiency.

Again, ATM payment system showed a positive and
significant relationship with cost reduction and lead time
of State-owned tertiary institutions in Rivers State. These
findings are supported by the study of Akhisar et., al.,
(2015) researched the impacts of the bank’s productivity
execution of electronic based managing an account
administration. The discoveries of the study set up that
bank productivity of created and creating nations was
influenced by the proportion of the quantity of branches
to the quantity of ATMs and were profoundly critical and
electronic managing an account administration in huge.
Also, Monyoncho (2015) inspected the relationship
between E-Banking advances and money related
execution of business banks in Kenya utilizing optional
information for a time of five years. The discoveries of the
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