
.     

.
              . 


.
..



Bibliometric Analysis Of Material Adaptation On House Building Construction In Coastal Areas Using Vosviewer

ABSTRACT 
	This research employs a quantitative bibliometric approach to elucidate the description, trends, evaluation, relationships, and monitoring of published research in the field of coastal building construction. The study aims to consolidate and evaluate the current understanding of building construction in coastal areas, identifying knowledge gaps, and establishing future study objectives through bibliometric analysis. In this research, the results and discussion are based on data obtained through Publish or perish and VOSviewer software. The data is then visualized through graphs, tables, and figures to present easily comprehensible information. Focusing on coastal construction, material management, and coastal zone management, the research emphasizes the necessity of a resilient foundation. Material management challenges are explored, with proposed technology integration for optimization. Coastal Zone Management is highlighted as a critical framework, balancing housing needs with ecosystem preservation. The study underscores the significance of nature-based solutions and sustainable development strategies, acknowledging the need for education and cooperation for their effective implementation. The research findings indicate a growing trend in coastal construction studies, with a specific focus on ICZM and material adaptation. These identified trends provide valuable insights for academics, stimulating further research to address challenges in coastal building construction, ensuring resilience and sustainability in vulnerable coastal areas.
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1. INTRODUCTION 

The coastal area is a unique natural region as it serves as the meeting point between the ocean and the land [1]. The increase in population is significantly correlated with a rise in the number of buildings, especially in coastal areas, leading to various impacts such as the potential conversion of natural land into urban areas, changes in land use, and an increase in pressure on the coastal environment [2]. The construction of houses in coastal areas involves a series of unique decisions and considerations related to the dynamic coastal environment. People living in the coastal region are susceptible because they live in a dynamic estuarine environment facing numerous natural hazards [3]. To possess technical proficiency in the face of challenges such as strong winds and climate change, contemporary architects and planners develop a method for the construction of low-rise buildings in the coastland and water areas with the least labor effort required to erect buildings and ensure their safe operation [4]. This paper further underscores the need for ecological coast construction technology, highlighting the importance of ecological protection, artificial protection, landscape construction, and ecological engineering [5].

Indonesia, acknowledged as a nation of islands, possesses the world’s largest archipelago. The country is comprised of a total of 17,508 islands, with five primary ones identified as Java, Sumatra, Kalimantan, Sulawesi, and Papua [6]. These geographical conditions mean that organizational/housing areas are located inland areas (both highlands and lowlands), waterside areas (fisherman housing and coastal areas) as well as areas above water/water (both rivers, lakes, sea/swamps) [7]. The use of housing materials is highly diverse, allowing their adaptation to the topographic or environmental conditions of a residence [8]. This is particularly important in low-rise residential buildings, where the choice of materials and technologies can significantly impact architectural and environmental aspects [9]. However, the practical and theoretical difficulties in understanding users' spatial needs, especially in social housing, can create a gap in design knowledge [10].

A home is one of the fundamental rights of the people, and therefore, every citizen has the right to reside and have access to a good and healthy living environment. The development of housing and settlements in coastal areas is an important part of supporting sustainable development and can improve the welfare of coastal communities in particular [11]. Furthermore, determining the physical characteristics of buildings, such as elevation, becomes highly relevant in the context of Indonesia, which has numerous islands with varying topography [12]. The influence on the composition of buildings and the coastal environment must consider the sustainability of the richly biodiverse marine and coastal ecosystems [13]. Furthermore, the intricate interplay of environmental factors, such as monsoons and climate variability, with construction design must be carefully considered, while safety aspects encompass the structural resilience of buildings to disasters such as earthquakes, winds, tidal waves, and erosion [14].

The main purpose of the study in the field of coastal building construction is to enhance our understanding of construction in coastal areas. This study includes consolidating and evaluating the current understanding of building construction in coastal areas, reviewing the literature to identify knowledge gaps and establish future study objectives, bibliometric analysis to identify important aspects, leading authors, primary sources, and national contributions, as well as providing inspiring insights to advanced research. This study seeks to comprehensively investigate current understanding, evaluate practices, and identify knowledge gaps in building construction in coastal areas through a literature review and bibliometric analysis, presenting crucial insights for academics and encouraging further research to address challenges in coastal building construction [15]. Overall, the research aims to provide critical insights that inspire academics to advance their studies and make significant progress in addressing challenges related to building construction in coastal regions.
2. LITERATURE REVIEW
2.1 Coastal Construction
Coastal areas are defined as transitional zones or interfaced between land and sea, which also encompass expansive inland lakes [16]. Coastal improvement is inevitable, with almost 60% of the population targeted along the shoreline and the developing risk of rising sea levels and improved storms [17]. Sea level rise poses a major challenge to coastal landscapes and communities. Sustainable adaptation to sea level rise has been a growing concern for coastal management authorities, engineers, ecologists, urban planners, and designers [18]. The coastal building is of great importance for sustainable and energy development. Coastal building hotspot issues are mainly related to urbanization, sea level rise, natural disasters, and environmental pollution [19], which pose a major challenge to sustainable and energy development and therefore need to be explored in depth.

The significance of a strong, enduring, and tough foundation is emphasized, with the need to consider high wind, dynamic wave action, erosion, and scouring [20]. The design and reliability of coastal structures are also crucial, requiring a climate-aware approach and comprehensive risk frameworks [21] These factors underscore the need for a holistic approach to coastal house construction, considering both the environmental challenges and the cultural context. The previous research about cost and integration to coastal house construction is important. The research about cost [22] emphasizes the need for affordable, resilient housing in sinking coastal cities, while integration [23] underscores the importance of integrating heritage, environmental, and sensory analysis in sustainable coastal design.

A robust and resilient foundation is crucial for coastal house construction, given the challenges posed by high winds, dynamic wave action, erosion, and scouring. This is particularly important in the face of climate change, which requires a holistic approach that considers both environmental challenges and cultural context [24]. The concept of "Building with Nature" offers a framework for evaluating coastal protection strategies, emphasizing the need for multifunctional, adaptable, and economically feasible solutions [25]. Coastal communities can enhance their resilience through measures such as governance, structural design, risk knowledge, prevention, warning systems, and recovery [26]. Understanding the natural resilience of coastal systems is also crucial, as it provides a basis for effective planning and management [27].

In conclusion, the challenges faced by coastal areas, encompassing urbanization, sea level rise, natural disasters, and environmental pollution, highlight the urgent need for sustainable adaptation strategies. Coastal building, essential for sustainable energy development, requires a resilient foundation considering high winds, dynamic wave action, and erosion, emphasizing the importance of a holistic, climate-aware approach and comprehensive risk frameworks. Integrating environmental considerations and cultural context into coastal house construction is crucial, as demonstrated by prior research on cost, affordability, and the integration of heritage, environmental factors, and sensory analysis. To address climate change, a holistic approach is necessary, guided by the concept of "Building with Nature" to evaluate coastal protection strategies through multifunctional, adaptable, and economically feasible solutions. Coastal communities can enhance resilience through governance, structural design, risk knowledge, prevention, warning systems, and recovery measures while understanding the natural resilience of coastal systems serve as the foundation for effective planning and management. The amalgamation of sustainable practices, cultural sensitivity, and innovative strategies is crucial for ensuring the resilience and longevity of these vulnerable coastal areas.
2.2 Material Management

Material management is a critical aspect in the construction of residential buildings along coastal areas, demanding meticulous planning and strategic utilization of resources [28]. The selection and management of construction materials become paramount due to the challenging environmental conditions [29]. However, the construction industry still faces problems in executing material management and is at an early stage in adopting new techniques and technologies. Improper application of material management can lead to project cost variance, which can be controlled through corrective actions [30]. Efficient management of material flow on-site is crucial, and innovative techniques such as the pull system, Just-In-Time, Kitting, and off-site fabrication can be effective [31].

The construction industry faces significant challenges in material tracking and management, leading to inefficiencies and wasted resources [32]. To address these issues, advanced technologies like Building Information Modeling (BIM) and Radio-Frequency Identification (RFID) have been proposed. BIM, when integrated with sensor technology, can provide real-time data visualization and analysis, enhancing facility management [33]. Similarly, the combination of BIM and Internet of Things technology can improve material management in construction projects, enabling finer daily management and cost control [34]. The linkage of RFID to BIM has also been explored, with guidelines developed for choosing appropriate solutions in different construction engineering and management scenarios [35]. These technologies offer the potential to enhance accuracy and efficiency in material tracking and management, providing real-time monitoring, reducing manual errors, and enabling proactive decision-making.

The construction industry is increasingly embracing advanced material management technologies to optimize project outcomes, minimize environmental impact, and ensure the long-term sustainability of coastal housing developments [36][37][38]. These technologies, including data acquisition, analytics, visualization, communication, and design and construction automation, have been found to improve work efficiency, health and safety, and productivity. However, their effective use is hindered by challenges such as the scale of construction projects, cultural barriers, environmental challenges, financial constraints, and the behavior of key personnel. Overcoming these challenges requires a change in business approaches and procedures, as well as the implementation of necessary skill sets.

Efficient material management is crucial in coastal residential construction, demanding meticulous planning and strategic resource utilization to address challenging environmental conditions. While the construction industry is in the early stages of adopting new techniques and technologies, problems persist in executing material management, leading to project cost variance. On-site material flow management is enhanced through innovative techniques like the pull system, Just-In-Time, Kitting, and off-site fabrication. Proposed solutions involve advanced technologies such as Building Information Modeling (BIM), Radio-Frequency Identification (RFID), and the Internet of Things, aiming to improve accuracy and efficiency in material tracking and management, offering real-time monitoring, reducing manual errors, and enabling proactive decision-making. Despite the construction industry's increasing embrace of advanced material management technologies to optimize project outcomes and minimize environmental impact, challenges persist. These include the scale of construction projects, cultural barriers, environmental concerns, financial constraints, and personnel behavior. Overcoming these hurdles necessitates a transformative shift in business approaches, procedures, and the implementation of necessary skill sets.
2.3 Coastal Zone Management

Coastal Zone Management (CZM) is a critical framework for sustainable development in the construction of residential buildings along coastal areas, balancing housing needs with ecosystem preservation [39]. However, human activities, such as the construction of hard structures, can disrupt this balance, leading to erosion and the potential disappearance of coastal features [40]. To address this, CZM should prioritize the preservation of unexploited coastal wetlands and the delay of urbanization. CZM can also play a role in rethinking coastal cliff protection zones, with a focus on land-use planning and the avoidance of soil sealing [41]. In the context of waterfront development, CZM can be integrated with urban regeneration, using tools like ENCoRe to prioritize actions that protect the environment and enhance connectivity [42].

The construction of residential buildings in coastal areas requires adherence to Coastal Zone Management (CZM) principles to ensure structural integrity and ecosystem health [43]. The construction of residential buildings in coastal areas requires adherence to Coastal Zone Management (CZM) principles to ensure both structural integrity and environmental health [44]. Nature-based solutions (NbS) such as living shorelines and wave attenuation structures are particularly beneficial for coastal restoration and development [45]. The implementation of landscape design and ecological environment standardization is crucial for the sustainable development of coastal residential areas. Additionally, the design of green buildings with climate adaptability is essential for protecting the natural environment in coastal areas [46]. Homeowners also play a crucial role in climate adaptation and environmental sustainability through their landscaping decisions.

Nature-based solutions (NbS) such as living shorelines and wave attenuation structures are crucial for coastal restoration and development [47]. These solutions can be particularly beneficial for coastal residential areas when implemented alongside landscape design and ecological environment standardization. The design of green buildings with climate adaptability is also essential for protecting the natural environment in coastal areas [48]. To enhance the uptake of NbS, it is important to increase education, training, and knowledge sharing, rationalize cooperation across jurisdictions, enhance environmental monitoring, leverage existing policies, and implement sustainable finance instruments.

The sustainable development of coastal residential areas is contingent on the implementation of landscape design and ecological environment standardization. This can be further enhanced by the design of green buildings with climate adaptability. Nature-based solutions (NbS) such as living shorelines and wave attenuation structures are crucial for coastal restoration and development. However, the uptake of NbS can be improved through education, training, and knowledge sharing, cooperation across jurisdictions, and sustainable finance instruments. However, the uptake of NbS can be improved through education, training, and knowledge sharing, cooperation across jurisdictions, and sustainable finance instruments [49]. Despite the potential of NbS, their reliability, cost-effectiveness, and resilience to climate change need to be rigorously assessed [50].
3. METHODOLOGY
This research employs quantitative methods, explicitly adopting a bibliometric approach to explain the description, trends, evaluation, relationships, and monitoring of published study [51]. With a particular emphasis on these dimensions, this research aims to understand the existing knowledge about coastal construction and housing development trends. This research was reviewed based on various aspects, including author aspects, topic combinations, sources, countries, and quotations. The data collected will be changed through visualized images and graphs with quantitative data processing. The relationship between analysis and quantitative methods is very related because this research requires data that will produce numbers.

In this research, the data to be identified are based on the topic to be discussed, namely, house building construction of coastal areas. The data collection and sources in this study uses the Publish or Perish software. Publish or perish software is used to filter journals using keywords related to house-building construction in coastal areas. The data are filtered using sources from Crossref and Semantic Scholar. Then the results are presented in the form of research titles, researcher names, research years, publishers, and research sources. After obtaining this data, it is processed using VOSviewer software. Once entered, the data is processed to match the desired or selected keywords. VOSviewer software then transforms the entered data into an interconnected data map. In addition, we looked at differences in the number of publications each year and classified the ten articles with the most citations for each publisher out of a total of 1000 articles [52].
4. RESULT & DISCUSSION

This research's results and discussion are based on data obtained through Publish or Perish and VOSviewer software. The data is then visualized through graphs, tables, and figures to present easily understandable information. Keywords used in the Publish or Perish software for this research include coastal construction, material management, coastal zone management, eco-friendly construction materials, disaster-resilient building materials, and innovative materials for coastal structures. The data obtained is in the form of research title, researcher's name, year of research, and journal source. The data is then transformed into graphical form using Ms. Excel to facilitate a concise presentation of information.
4.1 Keyword Correlation
In this section, the author presents descriptive and evaluative analysis results. Bibliographies from various sources, co-occurrences of author keywords, and bibliographic duplicates of authors were extracted using VOSviewer software. These connections can provide relevance between the research topic and the database. Additionally, it also indicates the total link strength between keywords.
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Figure 1. Network visualization of co-word
Figure 1 shows that the network, like connected lines, is visible more clearly through the VOSviewer software. This phenomenon indicates that "coastal zone management" is often used in papers related to material adaptation in house-building construction in coastal areas. The relationship or correlation between research keywords generated by the VOSviewer software can be seen in Figure 1 above. This correlation shows a variety of keywords that are interconnected with each other. As seen in Figure 1, the most dominant keyword is found in “coastal zone management,” with a solid color and the most extensive network, along with other keywords such as “integrated coastal zone management,” “performance,” and other related keywords, although not as extensive. The more prominent nodes, the more relevant it is to the research.
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Figure 2. Keywords graph according to occurrences.
The graph in Figure 2 shows that based on occurrence, integrated coastal zone management, coastal zone management, and management are the ones that are the tallest. These three keywords will be the main key to this research paper. Followed by other keywords that are not dominant in this research but are related to the author’s main topic. The author believes that ICZM (Integrated Coastal Zone Management), coastal zone management, and management are the framework that includes integrated planning and management of coastal areas, considering environmental, social, economic, and cultural aspects.

4.2 Research Keyword Density
The VOSviewer software generates an analysis output related to the frequency of search keywords. Examining material adaptation on house-building construction in coastal areas is underway. The keyword categories encompass coastal construction, material management, coastal zone management, eco-friendly construction materials, disaster-resilient building materials, and innovative materials for coastal structures. The author can explore relevant previous research through literary sources by employing these keywords. Figure 3 below is the visual representation of keyword-based density in the VOSviewer software search.
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Figure 3. Cumulative data of research from multiple years

From the results of the density visualization shown in Figure 3, it can be identified that there is a density or emphasis on the nodes which means that the authors who research in the field of material adaptation of house construction in coastal areas have a relationship with each other. In Figure 3 the density network related to coastal zone management and integrated coastal zone management can be seen from the brightest light. Referring to Figure 3 the keywords “international coastal zone management” occur 77 times, “coastal zone management” 67 times, and “management” 62 times, and we can conclude that the keywords that appear are from the 778 documents collected. A total of 206 studies contain 3 key keywords, which translates to 20,1% of the most relevant searches out of 1022 studies. So, it can be said that coastal zone management, ICZM, and performance are widely used in research on this research.
4.3 Research Publisher
This research collects data from various publishers after going through a selection process. The information presented by these publishers is related to research in the field of civil engineering globally. By using the Publish or Perish software, data regarding the three publishers most actively publishing journals on material adaptation of house building construction can be found in Figure 4 (below).
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Figure 4. Top 3 research publisher data

Then all the publisher data can be seen in Figure 5 (below).
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Figure 5. Research publisher data

As seen in Figure 5 above, we have more than 15 publishers on this topic. There were around 17 publishers related to this research of 788 documents that the author collected. The data source most often taken from publishers is "Elsevier BV" with 466 times, followed by "Informa UK Limited" with 60 times, and "CRC Press" with 40 times. This shows how various publishers can support developments in engineering.
4.4 Research Type
A wide variety of search methods have been identified, not only in the variety of publishers used. Types of research include journal articles, books, review articles, series reports, data collections, conferences, components, content, monographs, and peer reviews. This classification also refers to the type of research carried out by each publisher. By utilizing various sources of information, references, and documents from previous studies, this study evaluates the material adaptation of house construction in coastal areas with the findings from the search network. Further details regarding the various search categories are explained below (Figure 6).
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Figure 6. Study type

The author believes that there is a relationship between the publisher and the type of research. Figure 6 shows 626 study categories, with journal articles ranking at the top and 172 categories, originating from book sources. It could be said that in today's technological era, research related to engineering is related to each other.
4.5 Research per Year
One of the results of implementing publish or perish is an annual analysis of the research conducted. Data originating from various sources is used to calculate the number of research publications each year at the global level, especially research discussing material adaptation of building house construction in coastal areas. To present a simpler visualization of the results, cumulative data from various research journals around the world are collected and presented. The graph of data processing results from 2000 to 2023 can be seen below (Figure 7).
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Figure 7. Research data yearly

Based on the graph Figure 7 above it explains the distribution of 1022 studies that occurred in the period 2000 to 2023. This data shows a significant change from 2014 to 2010. Other facts show that 2023 is the highest year in terms of the number of studies in terms of the number of studies 81 studies. The author considers that the rise and fall of the number of studies based on the following year periods concludes that there is a research trend that continues to develop over time.

4. Conclusion
This research uses bibliometric analysis to identify research topic networks, disseminate the relevance of literature sources, and update research on public transport passenger satisfaction to maintain sustainable transport. The publish or perish software produced 1022 articles about the adaptation of coastal house building construction materials between 2000 and 2023 consisting of 626 journal articles, 172 books, 21 proceeding articles, 4 conferences, 3 monographs, 2 posted content, 1 dataset, 2 components, 1 report series, 2 reports, 2 reference entries, 1 reference book and 13 others. Research findings show that international coastal zone management (ICZM), coastal zone management, and management are the three main keywords, as well as additional keywords related to the research topic. Based on research on building construction in coastal areas, it can be concluded that the number of studies continues to increase from 2000 to 2023, with the highest number in 2023. The research trend regarding house construction in coastal areas continues to grow every year and will continue to increase in the coming years..
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