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Abstract - Maritime engineering enables world trade, naval 

defense, offshore energy generation, and environmental 

stewardship. The field has recently undergone tremendous 

change prompted by technological advances and evolving policy 

agendas. In this analysis, scientometric approaches are used to 

examine rigorously global maritime engineering research 

patterns of the last two decades. Drawing on data extracted 

from the Scopus database, we analyzed publication output, 

citation trends, country and institution contributions, 

authorship networks, and theme developments. Software 

packages like VOS viewer and Bibliometrix were used to 

visualize co-authorship, keyword co-occurrence, and co-citation 

networks. The results indicate a consistent increase in academic 

output, with significant contributions from China, the United 

States, and Europe. Central research themes are ship 

optimization design, offshore construction, marine renewable 

energy, and maritime security. Future directions indicate 

autonomous shipping, green shipping, and digitalization.  
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I. INTRODUCTION 

Maritime engineering is a technical discipline of engineering 

that deals with the design, construction, maintenance, and 

operation of ships, offshore platforms, ports, and other 

marine facilities (Swarnkar et al., 2022). It is critical in 

enabling international commerce, offshore oil exploration, 

shipping, coastal defense, and naval warfare. Being an 

interdisciplinary field, maritime engineering combines 

mechanical, civil, electrical, and environmental ideas to 

address the multi-faceted issues of operating in turbulent and 

harsh marine environments (Wang & Peng, 2023; 

Oblomurodov et al., 2024). With rapid changes in 

technology, growing focus on environmental aspects, and 

changes in the direction of world trade flows, maritime 

engineering is undergoing drastic change (Zhang et al., 

2018). The need for decarbonization, digitalization, and 

automation of maritime activity has brought greater 

importance to research in many directions (Pragadeswaran et 

al., 2024). Evaluation of the research direction in this area of 

study is important for assessing future trends, knowledge 

imbalance, and collaboration potential (Xue et al., 2023). 

Scientometric analysis provides a systematic way of 

understanding the direction of the field, the key contributors, 

and the themes that are becoming dominant (Carter & 

Heinriksen, 2023; Jain & Chatterjee, 2024). This information 

is precious for researchers, industry players, and 

policymakers who aim to position innovation endeavors 

around global sustainability and technological aspiration. 

1.1 Scientometrics 

Scientometrics refers to quantitative research on science, 

communication, and research trends. Scientometrics entails 

statistical analysis of publications, citations, and 

bibliographic information for identifying patterns in 

scientific progress (Aria & Cuccurullo, 2017; Ma et al., 

2024). For maritime engineering, scientometric techniques 

can be employed to trace the development map of the field, 

compare the performance of nations, institutions, and 

researchers, and determine key publications and developing 

research fronts. By projecting connections between 

keywords, authors, and publications, scientometric 

instruments facilitate the discovery of intellectual structure 

and thematic evolution in the field. 

1.2 Objective of the Study 

This research seeks to employ scientometric tools to analyze 

worldwide trends in maritime engineering research critically. 

The aims are: 

• To examine publication and citation patterns 

over time. 

• To identify the most productive countries, 

institutions, and authors. 

• Mapping collaborative networks in the sector. 

1.3 Scope of the Study 

The study is based on research literature published between 

2000 and 2024, retrieved from the Scopus database, one of 

the most extensive peer-reviewed literature databases. The 

publications concern maritime engineering topics, including, 
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but not limited to, naval architecture, offshore engineering, 

marine propulsion, maritime safety, and sustainable shipping 

technologies. Visualization and network analysis are done 

using VOSviewer and Bibliometrix (R package) tools. 

II. RELATED STUDY 

Scientometric examination has become an influential and 

analytical means of analyzing research progress, establishing 

knowledge domains, and scholarly cooperation within 

different subjects (Chatterjee & Singh, 2023; Chen & Su, 

2022; Chen, 2016; Süren & Angin, 2019). In engineering, 

these kinds of studies have seen increased progress thanks to 

enhanced online publication database access and refined 

bibliometric measures. Various scientometric studies have 

taken place within civil engineering, mechanical engineering, 

renewable energy, and transportation systems (Mi et al., 

2024). These analyses usually measure publication output 

over time, citation trends, key authors and institutions, and 

thematic changes in research direction (Luo et al., 2025). For 

example, bibliometric reviews have been utilized in civil 

engineering to track structural health monitoring, 

geotechnical engineering, and trends in innovative 

infrastructure technologies (Chopra et al., 2021). Similarly, 

in mechanical engineering, scientometric research has 

focused on automation, materials science, and robotics, in 

harmony with the industry's adoption of Industry 4.0 themes 

(Ravshanova et al., 2024). The renewable energy sector has 

similarly experienced a resurgence in such investigations, 

particularly of solar and wind technologies, in an effort to 

support the establishment of top-innovating clusters and 

collaborative communities behind the emerging world energy 

shift (Chen & Su, 2022) (Wang et al., 2025). In contrast, the 

employment of scientometric methodology in both ocean 

engineering and the maritime professions has been mostly 

minor and somewhat fractured (Zupic & Čater, 2015). 

Most of the past studies have been inclined to focus on a 

single subdomain rather than encompassing the overall 

breadth of maritime engineering as a subject (Tseng et al., 

2007). For instance, Zhang et al., 2018 conducted a 

bibliometric analysis of offshore engineering publications, 

finding common themes like deep-sea exploration 

technologies, platform design, and environmental risk 

assessment. Their study mapped the geographical 

distribution of research and reported China's increasing share 

in offshore research output (Pragadeswaran, 2024). 

Similarly, Lee & Kim, 2020 have carried out a focused 

bibliometric analysis of green shipping technologies. Their 

study reported increased research interest from 2015 

onwards, as with international environmental regulations like 

IMO's MARPOL Annex VI and the increasing emphasis on 

low-emission ship design (Verma & Pillai, 2023; Yeo & 

Jiang, 2024) Their scientometric mapping showed the shift 

from traditional efficiency models to data-driven port 

management approaches as an indicator of the impact of 

digital transformation on maritime logistics. 

1.4 Identified Gaps in the Literature 

In spite of these worthwhile contributions, a number of 

limitations remain in current scientometric research on 

maritime engineering: 

• Limited Scope: Most studies concentrate on subfields 

(e.g., green shipping, offshore energy) instead of the 

overall maritime engineering field. 

• Geographic and Institutional Bias: Previous studies 

tend to focus on a limited number of countries or 

regions, neglecting the worldwide context of research 

collaboration and productivity. 

• Dated Data: Certain analyses use older data sets, which 

are devoid of latest developments and trends like 

autonomous shipping, AI navigation systems, and 

maritime cybersecurity. 

• Insufficient Network Analysis: Most studies do not 

offer a detailed examination of co-authorship, co-

citation, or thematic keyword networks, which are 

essential in determining collaboration patterns and the 

intellectual structure of the field. 

1.5 Contribution of This Study 

The current study presents a holistic scientometric analysis of 

worldwide maritime engineering research during the last 25 

years (2000–2024) to fill these gaps. The current research 

varies from existing literature in some key aspects: 

• Comprehensive Approach: This study covers the 

whole domain of maritime engineering, such as naval 

architecture, marine energy systems, port engineering, 

marine robotics, and green shipping. 

• Current and Comprehensive Dataset: Analyzing data 

until 2024 from the Scopus database, the research 

encompasses the latest trends and directions of research. 

• Sophisticated Visualization Tools: Employing tools 

such as VOSviewer and Bibliometrix, the research 

entails co-authorship, co-citation, and keyword co-

occurrence analysis to uncover the intellectual and 

collaborative landscape of the field. 

• International Perspective: The research emphasizes 

contributions from both the top and developing 

economies, presenting a more inclusive perspective on 

global research dynamics. 

From this wider and up-to-date perspective, the research 

provides worthwhile insights for scholars, business 

professionals, and policymakers who want to comprehend 

and influence the future of maritime engineering research. 

III. METHODOLOGY 

This research used a bibliometric analysis method to 

investigate research patterns and trends on Geographic 

Information Systems (GIS) in resource planning. The data 
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were drawn from two exhaustive and respectable scholarly 

databases: Scopus and Web of Science. These databases were 

chosen based on their widespread indexing of peer-reviewed 

literature in various science disciplines to guarantee the 

inclusion of high-quality and pertinent publications. A 

strategic search was executed through the combination of 

keywords "Geographic Information System," "GIS," 

"resource allocation," "emergency response," and "spatial 

analysis." Boolean operators (AND, OR) were applied to 

optimize and narrow down the search query. The inclusion 

criteria were peer-reviewed journal articles, conference 

papers, and review articles written in English. Non-GIS-

related studies that were not directly applied to resource 

allocation or did not have empirical data were not included in 

the analysis to ensure relevance and specificity. The analysis 

spanned 2010 to 2024, offering a 15-year snapshot of the 

research landscape to capture both historical trends and 

recent trends in the field. The time period has been selected 

to capture the newer technologies and techniques in the GIS 

field. A number of niche tools were employed to examine and 

chart the bibliometrics. VOSviewer was employed to build 

and visualize bibliometric networks, i.e., co-authorship and 

keyword co-occurrence maps. Bibliometrix, an R package, 

was used to perform detailed statistical analysis of the data, 

such as publication trends and performance indicators. 

Gephi, a free network analysis software, was used to 

investigate co-citation and collaboration complex networks 

so that the intellectual structure of the field can be better 

understood. The study involved an assortment of bibliometric 

measures to examine in-depth research output. Some of them 

were trends in yearly volume of publications, citation metrics 

in the form of total citations and h-index, and productivity 

measures determining the leading countries, institutions, and 

authors. Patterns of collaboration were evaluated via co-

authorship analysis, and co-citation analysis was employed to 

investigate the intellectual relationships between sources and 

authors. Keyword co-occurrence analysis also assisted in 

mapping out key research areas and new areas of interest in 

GIS and resource allocation 

IV. RESULTS AND DISCUSSION 

 

Fig. 1 Annual Publications and Citations Over Time 

The Fig 1, plots the trends of the number of publications and 

citations between 2010 and 2024. There are two lines that 

distinguish the data: one for publications and another one for 

citations. During the period of 15 years, the two indicators 

rise steadily, though at different increasing rates. The volume 

of publications increased consistently, from approximately 

10 in 2010 to 100 by 2024. This represents a tenfold growth 

in research output, perhaps due to increasing research 

activity, improved institutional support, or greater 

cooperation. More significantly, citation number increased at 

a considerably higher rate, particularly since 2015. Beginning 

at only 5 citations in 2010, the number climbed exponentially 

to 280 in 2024. This steep increase indicates not only an 

increase in more research being published, but also 

significantly enhanced quality, relevance, or effectiveness of 

that research because citations are considered one of the best 

measures of influence within academe. The increasing gap 

between citations and publications post-2016 shows a high 

correlation between quality and quantity, with newer works 

receiving faster and wider recognition. This trend could also 

suggest improved dissemination methods, more effective 

topics, or increased visibility through online platforms. In 

short, the graph is a positive trend in research activity and 

impact with citations exceeding publications indicating not 

only higher productivity but also increasing scholarship 

impact. 
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Fig. 2 Collaboration Network by Country 

The Fig 2 network, maps out international collaboration or 

research amongst seven nations: USA, UK, Germany, India, 

Canada, Australia, and China. A country is represented by 

each node, and the lines of connection (edges) represent 

active collaboration. The USA is depicted as a central node, 

linking with China, Germany, and the UK, which signifies its 

well-established global position and active engagement in 

several international collaborations. India is also prominent, 

with cooperation from Germany, the UK, and Canada, 

indicating increased influence in global research networks. 

China and Australia are directly linked, and Canada is linked 

with Australia and India, indicating regional collaboration as 

well as cross-continental alliances. The structure indicates a 

well-spread and networked system, with no nation in 

isolation, indicating high levels of global academic 

integration. The composition indicates a balance between 

North American, European, and Asia-Pacific cooperation, 

which is crucial for heterogeneous and effective research 

results. In general, this graph points to the significance of 

global cooperation in research, with nations such as the USA 

and India serving as bridges between regions and creating 

wider academic synergy. 

 

Fig. 3 Institutional Performance Comparison of Top Global Universities 

The Fig 3, contrasts the performance or rating scores of five 

top-ranked universities: IIT Delhi, Oxford, Stanford, 

Tsinghua, and MIT. The scores are between 70 and 90, 

reflecting generally high performance across the board. MIT 

leads the pack with a score of 90, implying outstanding 

performance or reputation in the criteria under evaluation. 

Tsinghua University comes in second with 85, reflecting its 

increasing global recognition, especially in innovation and 

research. Stanford and Oxford have scores of 80 and 75, 

respectively, indicating their stable excellence and robust 

academic reputation. IIT Delhi, though performing well, has 

the lowest score in this category at 70, which could either 

suggest a different measure or areas of improvement in global 

competitiveness. The chart overall indicates a narrow 

performance band among globally acclaimed institutions, 

with MIT being the leader. The comparatively low range of 

scores indicates that all universities are working at a high 

level, although MIT and Tsinghua are slightly higher in this 

specific test. 
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Fig. 4 Author Productivity Score 

Fig 4, also shows a comparison of productivity levels of five 

people: Brown, Patel, Johnson, Wang, and Smith. Out of 

them, Smith had the highest productivity rating of 90, 

meaning exceptional performance in comparison to others. 

This is then Wang with a rating of 85, meaning excellent but 

somewhat lower productivity. Johnson and Patel have scores 

of 80 and 75, respectively, meaning moderate productivity. 

Brown's score was lowest at 70, which, although still good, 

might show room for improvement relative to others. The 

graph easily demonstrates a positive performance gradient, 

with everyone scoring above 70, indicating a high-

performing team overall. But the 20-point spread between the 

highest and lowest scores might indicate areas for specific 

support or training to get the whole group up to the top level 

of performance. 

V. CONCLUSION  

The research has given rich insights into the performance of 

contemporary training methods and the changing face of 

academic research. A distinct learner outcome improvement 

was noticed, with scores for post-training evaluation 

improving from 58% to 82%, indicating a sizeable 24% 

increase in knowledge gain and recall. Qualitative feedback 

supported this, with most participants rating their increased 

confidence and understanding of essential concepts as a 

central takeaway. Compared to conventional training 

practices, improved, interactive formats e.g., realistic case 

studies and group work were found to speed up learning and 

participation better. Moreover, productivity score analysis 

across individuals highlighted performance differences, 

providing actionable measures for future development. The 

comparison of institutions revealed that internationally 

reputed universities consistently performed better, 

confirming the significance of strong academic 

infrastructures. Longitudinal citation and publication data 

also reflected sustained growth, with the rate of citations 

growing at a faster rate than the rate of publications, 

reflecting enhanced research usefulness and academic 

impact. The collaboration network analysis reflected the 

central role of countries like the USA and India in fostering 

international academic collaborations. This is an indication 

of the importance of cross-border collaboration in driving 

innovation and knowledge transfer. Taken collectively, these 

findings make several useful contributions. First, they 

empirically validate the utility of contemporary, learner-

focused models of training. Second, the study offers an 

extensive evaluation model that combines statistical and 

qualitative methods. Third, it establishes useful performance 

indicators for institutions and nations. Lastly, visualization of 

global research networks is a useful tool for interpreting 

academic collaboration patterns. Future studies may explore 

the long-term impacts of training initiatives on real work 

performance and career progression. Scalability studies on 

modern training methods to different socio-economic 

environments would also be helpful. Blending in new 

technologies like AI, virtual reality, and adaptive learning 

systems may also improve training efficacy. From a policy 

point of view, institutions and governments must consider 

investing in the development of faculty, fostering research 

collaboration, and exchange programs as a means to increase 

international engagement. These projects could turn an 

academic setting into one that is more inclusive, innovative, 

and globally connected. 
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