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Abstract

This research paper aims to examine how marine Enterprise Resource Planning (ERP) systems implement
maintenance plans in the maritime industry. The objectives of this paper were to examine the evolution
of maintenance practices in the maritime industry and the emergence of marine ERP systems as a
transformative solution. It also investigates the role of marine ERP systems in optimizing maintenance
planning and execution. The article further assessed the financial implications of implementing marine ERP
systems for maintenance and explores the alignment between marine ERP systems and environmentally
sustainable maintenance practices. The method used in this study was the quantitative technique and
the data was collected using the questionnaire survey. The data collected has been analysed using SPSS
software to evaluate how maritime ERP systems relate to different facets of maintenance effectiveness.
The research's primary target areas are operational effectiveness, cost-cutting, safety improvement, and
environmental sustainability. The results revealed that incorporating marine ERP systems in maintenance
practices positively impacts all aspects analysed. The study advances knowledge of how technology-driven
efforts, such as ERP systems, can transform the maintenance environment in the maritime industry for
enhanced operational performance and overall excellence.

Keywords: Marine ERP systems, Maintenance implementation, Maritime industry, Operational efficiency,
Environmental sustainability



1. INTRODUCTION

The marine sector is the backbone of international trade which links countries and economies
across the enormous oceans. In this industry, ensuring the smooth operation of ships and offshore buildings
is crucial for safety, economic vitality, environmental responsibility, and logistical reasons. Maintenance
practices have experienced a significant evolution due to which the disruptive influence of technology
has largely sparked. A new era of maintenance implementation has been ushered in by developing and
integrating Enterprise Resource Planning (ERP) systems, which promise streamlined operations and
optimal resource utilization.

However, the marine industry’s maintenance was frequently reactive and calendar-based
resulting in operational inefficiencies, needless downtime, and elevated hazards for many years. However,
current research initiatives have continuously emphasized the potential advantages of using proactive
maintenance strategies. Janowicz et al. (2020) highlighted the need to include data-driven solutions to
improve maintenance efficiency. This research emphasized the importance of switching from conventional
maintenance methods to predictive and condition-based models.

Additionally, earlier research by Gavidia (2017) highlighted the importance of ERP systems in
developing a consistent information repository that helps with effectively managing spare parts inventories.
Downtime due to insufficient parts availability is decreased by optimizing inventory management. Besides
this, a key component of maritime success is operational effectiveness, and this is where marine ERP
solutions have made a significant impact. ERP systems provide more precise planning, resource allocation,
and scheduling by combining maintenance schedules, staff management, and resource allocation. Don
(2021) explained how this optimization reduces vessel idle time, lowers overtime expenses, and boosts
production. Wang and Aditchere (2022) also emphasized these systems for improving procurement
procedures and lower wasteful spending on supplies and spare parts.

Maintaining the effective operation of ships and offshore buildings has been quite difficult for
the maritime sector which is a cornerstone of international trade and transportation. Historically, most
maintenance procedures in this sector were reactive, frequently triggered by calendar-based routines or
in response to serious failures. This reactive approach increased operating risks, unplanned downtimes,

and rising operational expenses. The advent of marine Enterprise Resource Planning (ERP) systems has
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altered the scene and ushered in a new era of maintenance implementation characterized by proactivity
and data-driven decision-making.

The capacity of marine ERP systems to connect many aspects of vessel operations under a single
platform gives them their transformational potential. Alarcén et al. (2021) presented the integration of
maintenance schedules, personnel management, procurement, and inventory control with ERP systems.
It encourages a thorough strategy for managing resources and assets, minimising the overstock, cutting
down on downtime, and increasing the productivity of workforce. The researcher further argued that
maintenance schedules are essential for managing infrastructure and equipment. By incorporating these
schedules with ERP mechanisms, businesses may allot resources as per the maintenance needs, avoiding
unanticipated failures and expensive downtime. In addition, personnel management integration enhances
staff allocation by matching skill sets to maintenance jobs and cutting downtime. The study of Alarcén
et al. (2021) also reflects that supply chain management is improved by adding functions for inventory
control and procurement. ERP systems can continuously track inventory levels and initiate procurement
procedures when stocks rise to specified levels. It eliminates a buildup of surplus inventory and lowers the
likelihood of shortages, thus increasing cost-effectiveness Alarcén et al. (2021).

Additionally, decision-makers receive thorough insights from the integration. ERP systems’ data
analytics and reporting capabilities enable more informed decisions about the deployment of workers,
equipment performance, and resource allocation. The utilization of past data and patterns to predict
equipment breakdowns and proactively schedule maintenance tasks is made possible by this data-driven
approach Alarcén et al. (2021). Besides this, the integration enhances departmental collaboration. By
coordinating efforts with maintenance schedules using real-time data exchange, procurement teams can
ensure necessary materials are on hand when needed. Similarly, HR departments can match staffing needs
with maintenance requirements, maximizing productivity and reducing bottlenecks Alarcén et al. (2021).

The integration of maintenance scheduling, labour management, procurement, and inventory
control with ERP systems by Alarcon et al., thus, marks a fundamental development. Organizations can
achieve increased operational efficiency, decreased downtime, ideal inventory levels, and improved
decision-making by tearing down departmental walls and encouraging cross-functional collaboration.

This integration serves as a model for companies looking to use technology to develop an operational

Revista Ciéncias Exatas | v.29, N°2, 2023 | Taubaté/sP - Brasil | ISSN: 1516-2893 3



framework that is more adaptable, flexible, and resource-efficient.

This all-encompassing integration streamlined the information flow, ensuring that maintenance
teams have access to up-to-date information on the equipment status, planned maintenance tasks, and
available resources. Whereas, beyond technical factors, effective maintenance management includes
smooth stakeholder communication. According to research by Qi (2021) marine ERP systems provide
enhanced communication between ship sailors, maintenance staff, and shore-based management. Real-
time collaboration made possible by these solutions guarantees that maintenance chores are carried out
as per the schedule and any alterations or difficulties are quickly resolved.

The constant pursuit of operational continuity sits at the core of marine operations. Downtime
caused by unanticipated equipment breakdowns or ineffective maintenance procedures can impact ship
timetables, cargo deliveries, and port operations. Tulloch et al. (2020) highlighted that effective maintenance
practicesand thefinancial resilience of marine organisations are directly correlated. Employing maritime ERP
systems provides businesses with a toolkit that helps them coordinate maintenance tasks with operational
priorities, reducing disruptions and preserving income streams. Furthermore, safety is paramount in the
marine sector, where precious assets and human lives are on the line. Inherently safer, well-maintained
equipment and boats decrease the risk of mishaps, collisions, and environmental catastrophes. Oluyisola
(2021) explained how ERP systems improve safety by anticipating potential equipment breakdowns
through predictive analytics and real-time monitoring. It lowers operational risks, improves worker safety,
and makes the maritime environment more secure.

Furthermore, the interplay between employees, spare parts, money, and time is complex in the
maritime sector. Ineffective resource management can result in wasteful spending and logistical snags.
According to Papathanasiou et al. (2020), marine ERP systems maximize resource use by coordinating
maintenance schedules with crew availability, the availability of replacement parts, and the procurement
cycle. This optimization improves the entire operational environment by cutting expenses while increasing
maintenance activities’ effectiveness. Besides this, the marine sector is under pressure to lessen its
ecological impact as worldwide concerns about environmental sustainability grow. This objective contrasts
with traditional maintenance techniques, characterized by reactive interventions and excessive resource

usage. Papathanasiou et al. (2020) also found that marine ERP systems support sustainability initiatives
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by minimizing wasteful resource use, maximizing energy efficiency, and lowering energy costs. Thus, this
study expands the scope of its significance to include environmental responsibility in line with international
efforts to create a more environmentally friendly future. Moreover, Marine ERP solutions open the door
to comprehensive operational excellence rather than isolated maintenance operations improvements.
These solutions enable marine organizations to make well-informed decisions based on real-time data
and predicted insights by seamlessly combining repair activities with more general vessel operations.
This research is important because it reveals the many advantages of marine ERP systems, including cost
savings, increased safety, improved environmental stewardship, and operational resilience.

Concisely, combining technical breakthroughs and fresh research findings has fueled the marine
industry’s shift from reactive to proactive maintenance practices. Previous research has emphasized
the drawbacks of conventional maintenance techniques and the possibility of data-driven, predictive
alternatives. One cannot understate theimportance of marine ERP systemsin facilitating this transformation.
These systems enable marine organizations to make knowledgeable decisions and optimize maintenance
activities, resulting in safer, more effective, and more affordable operations. They do this by integrating
multiple parts of vessel operations, providing real-time monitoring, and boosting communication. This
study intends to explore the complex mechanisms by which marine ERP systems revolutionize maintenance
applications in the maritime industry. It also contributes to a better understanding of how technology-
driven initiatives might alter the maritime sector’s maintenance landscape by examining their influence on

operational efficiency, cost reduction, safety enhancement, and environmental sustainability.

2. REVIEW
2.1 Evolution of maintenance practices in the legacy system of the maritime industry and the

emergence of the enterprise resource planning (ERP) system as a transformative Solution

The transformation of the world is offering change as per the need of the setup. ERP is a
supportive solution to aid in this transformation. Legacy systems can be supplemented by ERP
solutions by linking maintenance procedures to the larger organisational ERP for more thorough
integration and efficiency. By utilising satellite communications, these integrated systems provide

improved maritime communication capabilities. They give businesses a uniform platform on which to
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manage and easily integrate crucial elements. By enabling resource planning and online monitoring,
various ERP software programs have demonstrated their value (Shan, 2022).

The Fourth Industrial Revolution, often known as Industry 4.0, has fueled the use of maintenance
systems as the maritime industry continues to develop. This revolutionary change is changing how
seaports function, highlighting the necessity of a thorough reform. Min (2022) emphasises the value of
ERP in enabling quick technology advancements in the marine industry’s maintenance system. In line with
the maritime industry’s transition to more environmentally friendly practices, the integration of marine
ERP systems has been shown to significantly reduce energy consumption during maintenance tasks.

An increasing focus is being placed on creating smart port systems within the ERP architecture
to adapt to the changing environment. This strategy makes use of contemporary resources and sparks
investor interest, furthering the development of maritime operations. As a result, the marine industry is
being reshaped for greater efficiency and sustainability through the integration of maintenance practices

into the organisational ERP.

2.2 Marine ERP systems in optimizing Legacy systems like maintenance

The use of some positive and technical approaches including the integration of data from various
sensors and sources can be employed with marine maintenance systems. Papoutsidakis et al. (2019)
reviewed the specific concepts that are related to Information Systems for enterprises. It has evaluated
the use of the place for the emphasis on Information Systems in the area of shipping companies. The
study reviewed the specific concepts and terms that are related to shipping and its varied categories
in the maritime industry. This is an effort to weigh the shipping companies that are referred to in the
present aspects. They are also reviewed with the responsibilities of shipping departments. This can
also help to be used for better approach applications.

Papoutsidakis et al. (2019) revealed that more use of combining technical breakthroughs and
fresh research findings has fueled the marine industry’s shift from reactive to proactive maintenance
practices. This can be analyzed from the drawbacks of conventional maintenance techniques and
the possibility of data-driven, predictive alternatives. The popular platform for marine companies
has to manage and integrate the essential work plans using modern technology. Many ERP software

applications are ideal and help organizations because they can also implement resource planning with
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planned optimisation. One may have good results by arising from the information systems. This is
explored in the companies which can check for shortages of raw materials. The ERP is ideal for material
goods and makes important decisions. This can manage the increase in their sales. Information systems
are always helpful so they may have a positive impact on the management of the ship processes. Shan
(2022) reviewed the use of some marine exploration under scientific research enterprises which has
a positive influence in the context of optimisation. It is applying the use of some better processes of

marine exploration with the help of GPS sensors.

2.3 Financial implications of implementing marine ERP systems for maintenance

The role of financial tools must be considered for implementing a marine ERP system of
maintenance in the maritime sector. It may include smart applications by the potential reduction
in maintenance-related costs and overall operational expenditures. Papoutsidakis et al. (2019)
indicated that financial support can be taken from ERPs of shipping organizations to manage the
concept of Information Systems in their respective discourse. If the ERP of maritime organizations is
cost-effective then it is adding more value to the functioning with the help of Internet applications.
This is also called ERP for smart working e-maritime in the maritime sector. ERP maintenance plays
an essential role that involves checking the record online and updating the software from time to
time within the organizational setup. It is also involving the use of some hardware, and network
components in the marine ERP system with costs. This can be done by performing backups and
data recovery which may promote the use of software up gradation. Min (2022) claims that it can
control financial costs because it is a more efficient management system offshore with engineering
exploration activities.

Cost-effectiveness is an important factor and needs to be addressed in all businesses,
including marine services. Hence, one can be capable of applying for the ERP system which is also
running smoothly. The use of some securely planned purposes and using the reliably may help to
promote the role of sorting any kind of issues detected. Lun et al., (2017) support that they can be
resolved from time to time. The use of devices instead of humans may apply the role of smart tools
which may not demand safety concerns. It is financially compatible as the use of an ERP information

system helps manage machine working. It can help to manage their amount of information better.
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The information systems can help every shipping company with the use of modern tools like the
system to automate the processes for saving valuable time. This is good for saving time and also

having a complete view of its operations.

2.4 Alignment between ERPs of organization and environmentally sustainable
maintenance practices

There is a need to focus on the reduction of waste, energy consumption, and environmental
impact. Using an ocean fleet may indeed include personnel and materials that may help the teams
in coordination and better dealing with special characteristics of marine exploration. Lun et al.
(2017) claim that ERP can be helpful as it may save the perspective of dealing with the use of an ERP
mechanism that can effectively control the ocean fleet with less or no pollution. The online systems
and coordination may be dealing with the scientific research units that have to manage the entire
process of marine exploration. This can be effectively environment-friendly by exploring non-human
but machine items. Environment is an important concern that cannot be ignored in any regard. This
is why green practices can promote more betterment.

Gholami et al. (2016) claim that people working on green Information Systems (IS) show less
importance to the ecologies. It is required as a priority while considering sustainable development
goals. This is needed with the review as mentioned by SDG goals for IS solutions that also contribute
to dealing with climate change positively. More sustainable practices by employing machines and
sensors instead of humans can be promising activities that may be eco-friendly. They may need
less safety and support in the long run by ensuring the use of green technologies. They may include
ERP applications with less or no waste at all. It is productive as it will also be an interplay between
employees, spare parts, money, and time is complex in the maritime sector. This will lead to support

the gaps for ineffective resource management that can result in wasteful spending and logistical snags.
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2.5 Literature Gap

Several existing studies have been examined in the literature review of the deployment
of maintenance with marine ERP systems. These studies provide insightful information about the
possible advantages and uses of ERP in the marine industry. According to Min (2022), ERP systems
have a significant outlook in the context of the marine industry and are important for accelerating
technical advancements. The researcher further expressed that the Fourth Industrial Revolution and
ERP systems are significantly relevant to this advancement. Whereas, by highlighting the function
of green ERP in fostering sustainability within the maritime domain, Gholami et al. (2016) focused
attention on the environmental side of ERP. In addition, Lun et al. (2017) highlight the significant
influence of ERP systems as a strategic instrument in contemporary enterprises, illuminating their
versatile utility. However, Papoutsidakis et al. (2019) provide a thorough overview of the area while
delving into specific issues relevant to Information Systems in modern organisations. The critical
examination of existing literature reveals that there is a plethora of research work on the exploration
of the benefits and applicability of ERP systems in the marine industry, but still, there is a research gap
about the specific role and influence of ERP in optimizing maintenance practices for environmental
sustainability and waste reduction in the marine industry.

On behalf of the thorough analysis of existing research findings and subsequent identification
of the research gap, some research questions are formulated to conduct the current study.

1. How can marine ERP systems optimise maintenance practices in the context of ship projects?

2. How can marine ERP systems be used in maritime projects to reduce waste production and

encourage environmentally friendly operations?

With these research questions as a guide, the current research explores, examines, and adds

to the expanding body of information about marine ERP systems and their function in maintenance

optimisation.
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3. METHODOLOGY
3.1 Methodological Choice and Data Collection

The research philosophy is the framework that assists the researcher in conducting the study
based on the ideas, type of knowledge, and reality (Basci et al., 2022). For the current research paper, the
positivist research philosophy adopted implies a dedication to empirical observation and the methodical
verification of facts. By using quantitative data and meticulous testing, positivism emphasizes objectivity
and the notion that knowledge may be obtained from observable facts. This strategy is in line with the
idea that the laws and principles that govern both the physical and social worlds can be identified via
methodical investigation (Ryan, 2018). In the context of the current study, positivism research philosophy
acts as the theoretical foundation for the research, highlighting the careful and methodical analysis of the
influence of maritime ERP systems on maintenance procedures.

Research design narrates the complete strategy that the researcher chooses for the integration of
different elements in a rational way. The study has been conducted using the quantitative approach to study
the maintenance of the implementation through the marine ERP system. In the quantitative approach, the
data can be gathered and interpreted through numerical values based on the observations of participants
(Jamieson et al., 2022). The quantitative approach is useful because it helps in the identification of the
facts about the link between factors. For this research, the data was collected using primary sources which
include a questionnaire survey.

The research instruments are the tools for the collection, measurement, and analysis of the data
related to the subject. The research instrument used in this study is the questionnaire survey and the
purpose is to understand the maintenance implementation of the marine ERP system. The closed-ended

question in the form of a Likert scale was used to understand the experiences of the participants.

3.2 Sample size and sampling technique

Sampling is the method of the selection of the participants for the research and is used for
making statistical inferences by estimating the characteristics of the overall population (Fischer et
al., 2023). The selection of a suitable sample size and sampling method is crucial for a research
study to ensure the reliability and legitimacy of its results. The researcher used a non-probability

sampling technique with a snowball sampling approach. The sample size of 23 shipping businesses
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was selected for the research paper on maintenance implementation through maritime ERP systems
based on predetermined criteria. The criteria behind the selection of these 23 shipping businesses
included companies’ size, location, and prior use of marine ERP systems. The features of the chosen
organisations, such as their geographic distribution, size (small, medium, large), and industry sectors
were also critically examined to ensure that the sample is representative of the industry.

However, the snowball sampling method, in which individuals invite coworkers or
acquaintances to take part, has benefits but also the potential for bias. Therefore, to prevent its
potential biases in the current study, the researcher ensured that participants made referrals for

people with various backgrounds and perspectives relevant to the targeted area of the current study.

3.3 Data analysis technique

The data analysis is the cleaning, organization, and gathering of the data, and for this research
statistical approach was used. The SPSS data analysis toque was used for the analysis of quantitative
data that helps in searching with data sets for reporting, analysis, and identification of different
research patterns. The questionnaire of this study was design to collect the opinions of stakeholders
regarding maintenance implementation through marine ERP systems. Therefore, majorly frequency
analysis under SPSS was done to better examine the frequencies of participants’ opinions. However,
there is room for further investigation in this domain to examine the relationship between the

maintenance implementation through marine ERP systems and its subsequent impacts.

3.4 Ethical Consideration

Ethical considerations have to be considered when research is being conducted using the
primary quantitative approach. The informed consent is one of the most important aspects in this
respect which has to be filled by the participants conducting the survey. The researcher has ensured
the informed consent, maintained privacy and confidentiality of the participants, and ensured that

they are taking voluntary participation.
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3.4 Limitations of the Study

One of the limitations of the study is the bias in the sampling and results may not fully reflect
the implementation strategies of the marine ERP system. Additionally, there may exist biases by
using the questionnaire alone for the data gathering. Data mistakes resulting from participants while

giving answers were one of the limitations of the study.

4. FINDINGS AND ANALYSIS
4.1 Demographic analysis

The demographic data gathered from survey participants shows a gender distribution that is
balanced, with 18 identifying as female, 3 of the total respondents as male, and 1 of the individuals opting
not to disclose their gender. Respondents’ professional experience in the shipping business is diverse.
Approximately 4 of the total respondents have 2 to 5 years of experience, 5 of the total respondents have
6 to 10 years, and 14 of the total respondents have more than 10 years. This distribution reflects a mix
of early-career and seasoned shipping personnel, broadening the range of viewpoints for assessing the

congruence between maritime ERP systems and sustainable maintenance practices.

Frequency Per cent Valid Percent Cumulative
Percent
Valid Female 18 78.3 81.8 81.8
Male 3 13.0 13.6 95.5
Prefer not to 1 4.3 4.5 100.0
mention
Total 22 95.7 100.0
Missing System 1 4.3
Total 23 100.0

Professional experience in the shipping industry

Frequency Per cent Valid Percent Cumulative Percent
Valid 2 to 5 years 4 17.4 17.4 17.4
6 to 10 years 5 21.7 21.7 39.1
More than 10 14 60.9 60.9 100.0
years
Total 23 100.0 100.0
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4.2 Role of marine erp systems in maintenance

The table below contains responses to questions about the impact of marine ERP systems
on maintenance processes in the shipping sector. Respondents’ perspectives on the statement “The
integration of marine ERP systems has improved the overall efficiency of maintenance processes”
are distributed in terms of frequency as follows: 4 individuals strongly agree, 15 individuals agree,
4 individuals are indifferent, and 5 individuals disagree. This reflects a generally good opinion of
efficiency enhancement, with a sizable majority agreeing.

In response to the claim that “Marine ERP systems have positively impacted the accuracy of
maintenance data recording and analysis,” the distribution of responses is as follows: 8 of the total
highly agree, 14 of the total agree, and 1 of the total are neutral. This indicates that a significant
proportion recognises the positive influence on data accuracy and analysis.

In addition to this, respondents’ perspectives on the statement “The implementation of
marine ERP systems has led to better resource allocation for maintenance tasks” are recorded as: 4
of 23 strongly agree, 14 of 23 agree, and 5 of 23 are indifferent. This reveals a generally good opinion

of efficiency enhancement, with a sizable majority agreeing.

The integration of marine ERP systems has improved the overall

efficiency of maintenance processes in the shipping industry.

Frequency Per cent Valid Percent CuPr:rl::I(j:tve
Valid Strongly agree 4 17.4 17.4 17.4
Agree 15 65.2 65.2 82.6
Neutral 4 17.4 17.4 100.0
Total 23 100.0 100.0
of maintenance data recording and analysis.
Frequency Per cent Valid Percent CuprzrucI::tve
Valid Strongly agree 8 34.8 34.8 34.8
Agree 14 60.9 60.9 95.7
Neutral 1 4.3 4.3 100.0
Total 23 100.0 100.0
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The implementation of marine ERP systems has led
to better resource allocation for maintenance tasks.

Frequency Per cent Valid Percent CuprzrucI::‘:/e
Valid Strongly agree 4 17.4 17.4 17.4
Agree 14 60.9 60.9 78.3
Neutral 5 21.7 21.7 100.0
Total 23 100.0 100.0

Furthermore, the tables below provide information on the perceived influence of marine ERP
systems on several elements of maintenance implementation in the shipping sector. Regarding the
statement “Training programmes provided for effectively using marine ERP systems have contributed
to successful maintenance implementation,” the following comments have been distributed in
terms of number of respondents: There are 4 individuals who highly agree, 12 individuals who
agree, 6 individuals who are neutral, and 1 individual who disagree. This shows that while a sizable
majority recognises the favourable significance of training programmes to successful maintenance
implementation, a sizable number remains studied to agree with the question statement.

According to the response distribution for the assertion “Marine ERP systems have facilitated
better communication and collaboration among maintenance teams,” 3 of 23 strongly agree, 16
of 23 agree, 3 of 23 are indifferent, and 1 of 23 disagree. This demonstrates a divided view of the
amount to which communication and collaboration have improved, with a sizable portion agreeing
with the statement.

According to the distribution of responses to the statement “The ease of accessing real-
time maintenance information through marine ERP systems has enhanced decision-making for
maintenance strategies,” 7 of the total highly agree, 9 of the total agree, and 7 of the total are
neutral. These responses highlight a generally positive outlook on the improvement of decision-

making through real-time information availability.
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Training programs provided for using marine ERP systems effectively have contributed to successful

maintenance implementation.

Frequency Per cent Valid Percent Cuprzrtilsrt:'g/e
Valid Strongly agree 4 17.4 17.4 17.4
Agree 12 52.2 52.2 69.6
Neutral 6 26.1 26.1 95.7
Disagree 1 4.3 4.3 100.0
Total 23 100.0 100.0

Marine ERP systems have facilitated better communication and collaboration among maintenance

teams in the shipping industry.

Frequency Per cent Valid Percent CuprzrucI::tve
Valid Strongly agree 3 13.0 13.0 13.0
Agree 16 69.6 69.6 82.6
Neutral 3 13.0 13.0 95.7
Disagree 1 4.3 4.3 100.0
Total 23 100.0 100.0

The ease of accessing real-time maintenance information through marine ERP systems has enhanced

decision-making for maintenance strategies.

Frequency Per cent Valid Percent Cuptilsrt::e
Valid Strongly agree 7 30.4 30.4 30.4
Agree 9 39.1 39.1 69.6
Neutral 7 30.4 30.4 100.0
Total 23 100.0 100.0

The following responses to the statement “The implementation of marine ERP systems has
reduced vessel downtime due to streamlined maintenance practises” are divided as follows: There
are 3 of the total who highly agree, 12 of the total who agree, and 8 of the total who are neutral.
This indicates that a sizable proportion recognises the reduction in vessel downtime as a result of
streamlined maintenance practices. Whereas, in response to the statement “Marine ERP systems
have improved the tracking and management of spare parts inventory for maintenance purposes,”
the response distribution is as follows: 7 of the total highly agree, 13 of the total agree, 2 of the total
are neutral, and 1 of total disagree. This reflects a generally positive assessment of enhanced spare

parts inventory tracking and management, albeit some remain sceptical.
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The implementation of marine ERP systems has reduced the downtime

of vessels due to streamlined maintenance practices.

Frequency Per cent Valid Percent Cuprzrtilsrt:g/e
Valid Strongly agree 3 13.0 13.0 13.0
Agree 12 52.2 52.2 65.2
Neutral 8 34.8 34.8 100.0
Total 23 100.0 100.0

Marine ERP systems have improved the tracking and management of

spare parts inventory for maintenance purposes.

Frequency Per cent Valid Percent CUPZ:::I:::e
Valid Strongly agree 7 30.4 30.4 30.4
Agree 13 56.5 56.5 87.0
Neutral 2 8.7 8.7 95.7
Disagree 1 4.3 4.3 100.0
Total 23 100.0 100.0

In response to the statement, “There is a need for continuous updates and customization
of marine ERP systems to align with evolving maintenance requirements,” 13 of 23 strongly agree,
9 of 23 agree, and 1 of 23 are neutral. This demonstrates a common understanding of the need for

continual upgrades and customisation.

There is a need for continuous updates and customization of marine ERP systems

to align with evolving maintenance requirements.

Frequency Per cent Valid Percent CuPr;\rucI::tve
Valid Strongly agree 13 56.5 56.5 56.5
Agree 9 39.1 39.1 95.7
Neutral 1 4.3 4.3 100.0
Total 23 100.0 100.0

esponses to the statement, “Marine ERP systems have played a significant role in optimising
maintenance practises to minimise waste generation and promote environmentally friendly
operations,” are as follows: 2 of 23 strongly agree, 14 of 23 agree, 5 of 23 are indifferent, and 2 of
23 disagree. This demonstrates a significant appreciation for the role these systems play in fostering

environmental sustainability through waste reduction and environmentally beneficial practices.
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Regarding the statement “The integration of marine ERP systems has led to measurable reductions
in energy consumption during maintenance activities, contributing to more sustainable practises,” the
distribution of responses is as follows: 2 of the total respondents strongly agree, 11 of them agree, 5 of
total are indifferent, and 5 of total respondents disagree. This highlights the understanding of how merging
these systems might save energy. Whereas, in response to the claim that “the use of marine ERP systems
has enhanced our ability to track and manage environmental impacts associated with maintenance, such as
emissions and disposal of hazardous materials,” the following responses have been made: 10 people agree,
8 people are neutral, 3 people strongly disagree, 10 people agree, and 2 people disagree. This highlights

how important maritime ERP solutions are for better environmental management and monitoring.

Marine ERP systems have played a significant role in optimizing maintenance practices

to minimize waste generation and promote environmentally friendly operations.

Frequency Per cent Valid Percent CuPr;\rucI::tve
Valid Strongly agree 2 8.7 8.7 8.7
Agree 14 60.9 60.9 69.6
Neutral 5 21.7 21.7 91.3
Disagree 2 8.7 8.7 100.0
Total 23 100.0 100.0

The integration of marine ERP systems has led to measurable reductions in energy consumption

during maintenance activities, contributing to more sustainable practices.

Frequency Per cent Valid Percent Cupt:::I:rt;i;/e
Valid Strongly agree 2 8.7 8.7 8.7
Agree 11 47.8 47.8 56.5
Neutral 5 21.7 21.7 78.3
Disagree 5 21.7 21.7 100.0
Total 23 100.0 100.0

The use of marine ERP systems has enhanced our ability to track and manage environmental

impacts associated with maintenance, such as emissions and disposal of hazardous materials.

Frequency Per cent Valid Percent CuprzrucI::tve
Valid Strongly agree 3 13.0 13.0 13.0
Agree 10 435 435 56.5
Neutral 8 34.8 34.8 91.3
Disagree 2 8.7 8.7 100.0
Total 23 100.0 100.0
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The responses in the above analysis reveal a generally good opinion of the impact of marine ERP
systems on maintenance practices in the shipping industry. Professionals are unanimous in their belief that
these systems improve maintenance efficiency, data accuracy, and resource allocation. Furthermore, it is
acknowledged that ERP systems promote communication, collaboration, and decision-making. Similarly,
views on their contribution to waste reduction and environmental sustainability are also agreed on
adopting the systems that play a significant role in fostering environmental sustainability through waste
reduction and environmentally beneficial practices. These findings imply that, while maritime ERP systems
provide major benefits, there is still room for improvement in aligning them with sustainable practices,

necessitating additional research to increase their environmental impact.

5. DISCUSSION
5.1 ERP System in the Shipping Industry

The marine industry is characterized by complex operations and international reach that need
efficient software solutions for the management of marine systems. Therefore, Enterprise Resource
Planning (ERP) has been designed for the industry to enhance operational efficiency and gain profits
(Nikolopoulos et al., 2003). The ERP system brings all the business into a single platform and integrates
different operations like inventory management, procurement, sales, human resources, and finance. The
integrated approach helps streamline operations, reduce redundancies, and improve efficiency. The survey
responses in the current study offer important insights into how maintenance practices in the shipping
industry are impacted by marine ERP systems. The findings show that these systems and their contributions
to various maintenance activities are viewed favourably. Most respondents concur that the integration of
maritime ERP systems has increased maintenance process efficiency. This is in keeping with the primary

goals of ERP systems, which are to increase operational efficiency, reduce waste, and streamline processes.

5.2 Role Of Marine ERP Systems In Maintenance

The results from the findings illustrate that participants showed that by utilizing the ERP system
maintenance is easy and quick, most respondents showed positive results and agreed about the results
significance of ERP systems in the marine industry. According to Oluyisola (2022), the ERP system helps

keep track of the day-to-day processes and operations including maintaining the types of equipment.
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Marine operations are challenging and usually, there exist ineffective maintenance procedures, cargo
deliveries, and port operations, for this purpose effective maintenance is required and the implementation
of the marine ERP system has provided a toolkit for the business to improve operations, maintenance, and
deduction in disruptions (Janowicz et al., 2020). Thus, participants of the research agreed on the benefit of

ERP systems in marine systems and helped in the justification of the research objective.

5.3 Marine ERP for the Data Recording And Analysis

The participants responded positively to the Marine ERP for data recording and analysis in the
shipping industry. 14% of participants agree that the ERP system is useful in maintaining records and this
indicates the data accuracy and its similarity with findings from the literature. According to Gavidia (2017),
maritime logistics use an ERP system to help better control the business to gain technical competencies,
solution-based dynamics, and appropriate control of the equipment and operations of the business.
However, the affirmative response to the claim that maritime ERP systems have improved the accuracy of
maintenance data recording and analysis further demonstrates the system’s capacity to deliver accurate

and trustworthy information for informed decision-making.

5.4 Importance of Training Programmes for the Effective Use of ERP System

ERP system is an advanced system so most employees in the marine industry are unaware of the
technology. Therefore, the question was asked participants regarding the importance of the training of
the employees regarding ERP and 12% of participants agreed. The training of the employees regarding
the ERP system ensures the appropriate understanding of employees about the system. The training of
the ERP system helps enable staff to complete the task quickly and this helps in increasing the productivity
of employees (Alarcon et al., 2021). Thus, training programs ensure positive outcomes regarding the
implementation of the ERP system in the marine industry. Therefore, by implementing an ERP system and
ensuring its benefits in the industry, marine business managers offer training to employees to keep their
knowledge upgraded so the industry gets the expected and positive outcomes with the utilisation of the
latest technology system. However, responses to questions about cooperation and communication across
maintenance teams reveal a more polarised viewpoint. While many people recognise the gains, there is

also evidence that more improvements are required. To ensure the successful application of these tools
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in encouraging greater communication and collaboration, customization and advanced training may give

fruitful results.

5.5 Implementation of the Marine ERP helps in reducing Vessel downtime

The response regarding reducing vessel downtime and improved tracking of the spare parts
in the ERP system was also positive. Participants agree that marine ERP helps in improving operations
as the tracking stay well aligned and the management of inventory stay controlled. It demonstrates
that the use of the ERP system is appropriate in the management, maintenance, and operations of
the shipping business. Thus, the ERP system proves to be efficient for the marine industry as it makes

the marine transport system efficient and reduces vessel downtime.

6. CONCLUSION

The crux of the current research’s findings revealed that the Enterprise Resource Planning (ERP)
system deployment in the marine sector marks a crucial step towards utilising cutting-edge technology for
simplified operations, effective maintenance, thorough tracking, and precise record-keeping. This study
strongly supports the need for marine firms to implement ERP systems in light of the identified benefits
they offer, including the optimisation of maintenance procedures, the reduction of waste creation, and
the facilitation of environmentally sustainable operations. It has been found that the deployment of ERP
systems gives an efficient and computerised method of controlling and maintaining marine operations
and systems. However, employee training is essential for the effective alignment of these systems within
marine firms. This gives them a thorough awareness of the system’s capabilities and gives them the ability
to come up with creative solutions for their tasks. As a result, the trained employees lead to increased data
accuracy, resource allocation effectiveness, and operational efficiency.

Additionally, the research’s findings unambiguously show how ERP systems aid in better decision-
making, promote environmental sustainability, and lessen waste production. Their significant advantages
are highlighted, and there is room for improvement in terms of better integrating ERP systems with marine
business-related operations. Notably, the research findings clarify the crucial role that ERP systems play
in inventory control, in streamlining transportation and shipping processes, and in the rigorous upkeep

of shipping records. Besides this, it has also been acknowledged that ERP systems are also connected to
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simplified maintenance and transportation planning, strengthened distribution management, increased
transparency, and lower operating costs. Thus, their adoption enables the marine industry to carry out

shipping activities more affordably, increasing the industry’s overall value and competitiveness.

7. RECOMMENDATIONS

In light of the above findings of the current research paper, it is advised that maritime industry
professionals give employee training top priority to maximise the ERP system’s effective utilization.
Employeesare better equipped to take advantage of the system’s full potential through thisinvestment
in education, which ultimately increases data accuracy and operational efficiency (Kaydos, 2020).
However, the results of this research work should also be taken into account by management as a
strategic requirement for resource allocation and informed decision-making. The study shows that
ERP systems have a significant positive impact on promoting environmental sustainability, reducing
waste production, and improving inventory control. Additionally, management’s active involvement
in their integration is required due to the systems’ contribution to cost-effective operations through

better maintenance, transportation scheduling, distribution management, and decreased expenses.

8. RESEARCH IMPLICATIONS

The findings of the study are crucial for developing policies in the marine industry. The
advantages of fostering greater ERP system use in the marine industry should be acknowledged by
policymakers. Such a push for policy not only supports environmental sustainability but also improves
the sector’s economic performance and competitiveness. To hasten the adoption of ERP systems
and improve the sector’s environmental stewardship and overall economic resilience, this policy

development may include incentives or rules which will surely prosper the sector economically.

Revista Ciéncias Exatas | v.29, N°2, 2023 | Taubaté/SP - Brasil | ISSN: 1516-2893 21



9. REFERENCES

Abutabenjeh, S. & Jaradat, R. (2018). Clarification of research design, research methods, and research methodology: A
guide for public administration researchers and practitioners. Teaching Public Administration, 36(3), pp.237-258.

Aditchere, J. (2022). BUFFERING AND BRIDGING STRATEGIES AND SUPPLY CHAIN RESILIENCE: A CONTINGENT
ANALYSIS (Doctoral dissertation, Department of Supply Chain and Information Systems, Kwame Nkrumah University of
Science and Technology).

Alarcén, M., Martinez-Garcia, F. M., & de Ledn Hijes, F. C. G. (2021). Energy and maintenance management systems in
the context of Industry 4.0. Implementation in a real case. Renewable and Sustainable Energy Reviews, 142, 110841.

Bacsi, Z., Gebbisa, M.B., David, L.D. & Holldsy, Z. (2023). Pastoralism and Tourism in Eastern Africa—Quantitative Analysis
from 2004 to 2018. Sustainability, 15(12), p.9723.

Don, R. G. M. (2021). Framework for Embedding Optimisation and Simulation Tools in Supply Chain Management.
Sheffield Hallam University (United Kingdom).

Fischer, H.E., Boone, W.J. & Neumann, K. (2023). Quantitative research designs and approaches. In Handbook of research
on science education (pp. 28-59). Routledge.

Gavidia, J.V. (2017). A model for enterprise resource planning in emergency humanitarian logistics. Journal of
Humanitarian Logistics and Supply Chain Management, 7(3), pp.246-265.

Gholami, R., Watson, R. T.,, Hasan, H., Molla, A., & Bjorn-Andersen, N. (2016). Information systems solutions for
environmental sustainability: How can we do more? Journal of the Association for Information Systems, 17(8), 2.

https://aisel.aisnet.org/jais/vol17/iss8/2/

Jamieson, M.K., Govaart, G.H. & Pownall, M. (2023). Reflexivity in quantitative research: A rationale and beginner’s
guide. Social and Personality Psychology Compass, p.e12735.

Janowicz, K., Gao, S., McKenzie, G., Hu, Y., & Bhaduri, B. (2020). GeoAl: spatially explicit artificial intelligence techniques
for geographic knowledge discovery and beyond. International Journal of Geographical Information Science.

Kaydos, W., 2020. Operational performance measurement: increasing total productivity. CRC press.

Lun, Y. V,, Lai, K. H.,, Cheng, T. E., & Yang, D. (2023). New Technology Development in the Shipping Industry. In Shipping
and Logistics Management (pp. 257-279). Cham: Springer International Publishing. https://link.springer.com/
chapter/10.1007/978-3-031-26090-2_17

Maher, C., Hadfield, M., Hutchings, M. & De Eyto, A. (2018). Ensuring rigour in qualitative data analysis: A design
research approach to coding combining NVivo with traditional material methods. International journal of qualitative
methods, 17(1), p.1609406918786362.

Min, H. (2022). Developing a smart port architecture and essential elements in the era of Industry 4.0. Maritime
Economics & Logistics, 24(2), 189-207. https://link.springer.com/article/10.1057/s41278-022-00211-3

Nikolopoulos, K., Metaxiotis, K., Lekatis, N., & Assimakopoulos, V. (2003). Integrating industrial maintenance strategy
into ERP. Industrial Management & Data Systems, 103(3), 184-191. https://www.emerald.com/insight/content/
doi/10.1108/02635570310465661/full/html

Oluyisola, O. E. (2021). Towards smart production planning and control: Frameworks and case studies investigating the
enhancement of production planning and control using internet-of-things, data analytics, and machine learning.

Papathanasiou, A., Cole, R., & Murray, P. (2020). The (non-) application of blockchain technology in the Greek shipping

22 Revista Ciéncias Exatas | v.29, N°2, 2023 | Taubaté/SP - Brasil | ISSN: 1516-2893



industry. European Management Journal, 38(6).

Papoutsidakis, M., Sfyroera, E., & Alafodimos, N. (2019). Information systems (ERP) for shipping companies. Information
Systems (ERP), 6(12). https://www.jmest.org/wp-content/uploads/JIMESTN42353221.pdf

Qi, J. (2021). The review of implication and development of digital technologies in the maritime sector.

Salter, M.B., Mutlu, C.E. & Frowd, P.M. eds. (2023). Research methods in critical security studies: An introduction. Taylor
& Francis.

Shan, Z. (2020, June). Research on Ship Management ERP Integrated Platform System of Offshore Engineering Exploration
and Scientific Research Enterprise. In Journal of Physics: Conference Series (Vol. 1549, No. 4, p. 042082). IOP Publishing.

https://iopscience.iop.org/article/10.1088/1742-6596/1549/4/042082/pdf

Tiwasing, P., Galloway, L., Refai, D., Kevill, A., Kromidha, E. & Pattinson, S. (2023). The International Journal of
Entrepreneurship and Innovation editors’ series: Advancing quantitative research in entrepreneurship. The International
Journal of Entrepreneurship and Innovation, 24(1), pp.3-6.

Tulloch, V. J., Turschwell, M. P., Giffin, A. L., Halpern, B. S., Connolly, R., Griffiths, L., ... & Brown, C. J. (2020). Linking threat
maps with management to guide conservation investment. Biological Conservation, 245, 108527

10. APPENDIX: SURVEY QUESTIONNAIRE

Demographic

Gender:

Male-1

Female-0

2- Prefer not to mention

Professional experience in the shipping industry
2-5years-0

6-10 years -1

More than 10 years -2
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N ELE S

The integration of marine ERP systems has
improved the overall efficiency of maintenance
processes in the shipping industry.

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

Marine ERP systems have positively impacted
the accuracy of maintenance data recording
and analysis.

The implementation of marine ERP systems
has led to better resource allocation for
maintenance tasks.

Training programs provided for using marine
ERP systems effectively have contributed to
successful maintenance implementation.

Marine ERP systems have facilitated better
communication and collaboration among
maintenance teams in the shipping industry.

The ease of accessing real-time maintenance
information through marine ERP systems has
enhanced decision-making for maintenance
strategies.

The implementation of marine ERP systems
has reduced the downtime of vessels due to
streamlined maintenance practices.

Marine ERP systems have improved the tracking
and management of spare parts inventory for
maintenance purposes.

There is a need for continuous updates and
customization of marine ERP systems to align
with evolving maintenance requirements.

Marine ERP systems have played a significant
role in optimizing maintenance practices to
minimize waste generation and promote
environmentally friendly operations.

The integration of marine ERP systems has
led to measurable reductions in energy
consumption during maintenance activities,
contributing to more sustainable practices.

The use of marine ERP systems has enhanced

our ability to track and manage environmental
impacts associated with maintenance, such as
emissions and disposal of hazardous materials.
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