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Abstract— Since the 21st century, the concept of green 

building has been gradually popularized and implemented in 

more countries, which has become a popular direction in the 

area of sustainability in the building industry. Over the past 

few decades, many scholars and experts have done extensive 

research on green building. The purpose of this paper is to 

systematically analyze and visualize the status quo of green 

building. Therefore, based on Web of Science (WoS), this 

paper analyzed the existing knowledge system of green 

building using Cite Space, identified keywords related to 

green building and their frequency of occurrence using the 

function of keyword co-occurrence analysis, recognized five 

clusters using the function of cluster analysis, and explored 

the knowledge evolution pattern of green building using 

citation bursts analysis in order to reveal how research related 

to green building has evolved over time. On the basis of 

aforementioned keywords, clusters, and citation bursts 

analysis, this paper has built a knowledge graph for green 

building. This paper can help readers to better understand the 

status quo and development trend of green building and to 

easier recognize the shortcomings in the development of 

green building, so as to provide a promising direction for 

future research. 
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I. INTRODUCTION 

There are many definitions of a Green building as per 

different researchers. It is also worth noting that the term 

green building is now days used as an interchangeable word 

with the high-performance buildings or a sustainable 

buildings or structures. The concept of Green Building 

basically stands on four main points which are Reduction of 

the effects or rather the side effects of the structure on the 

environment. Improving and enhancing the health conditions 

of the occupants in a structure. Savings and returns on 

investments to the investors and the community. Life cycle 

considerations during the planning and development process. 

Construction industry is one of the most rapidly developing 

industries all around the world. At the same time the 

construction industry has significant economic, 

environmental and social impacts on the society. These 

impacts are largely seen during the lifecycle of the 

constructed structures. Also, there are positive as well as 

negative impacts of construction activities on the society. 

Some of the positive impacts include providing buildings and 

habitats along with the facilities to satisfy the human 

requirements, providing employment to the people of the 

nation and finally, contribute towards the economy of the 

nation. Also, the negative impacts include waste disposal 

during the construction activities, dust, noise pollution, water 

pollution, traffic congestion, etc. Also, the negative impacts 

continue throughout their life cycle. A building block 

accounts for 40% of total energy consumption according to 

the world business council for sustainable development. 

Apart from the energy consumption, the buildings produce 

Green House Gas emissions (GHG’s) which are responsible 

for the global warming. According to the researchers, the 

carbon emission of buildings across the world will reach 42.4 

billion tonnes in 2035, adding 43% on the levels of 2007. 

Also, these activities will include the consumption of natural 

resources and energy, noise and other types of pollutions and 

also associated with the waste production post building 

demolition poses a new challenge to all those countries 

having an issue of limited land. There have been a lot of 

research works carried out on the aspects of the green 

building in different contexts but they all lack in systematic 

reviews of the existing material of knowledge. The systematic 

research is very important to identify the common search 

problems and also highlight the future research methodology. 

This study will play a critical role to highlight the state of art 

and future need in this topic for our country India and also for 

other developing countries interested in developing green 

construction. This research paper will help developing green 

buildings and eco-friendly homes in India as it includes easy 

and simple ways to be implemented for achieving green 

homes and also the importance and long-term profits 

involving green homes. Over the past few decades, scholars 

have increasingly focused on the research on green building, 

and have issued an increasing number of papers. This may 

make it tough to grasp the research focus and status quo from 

thousands of papers, posing a major risk of neglecting 

essential questions and areas for research and practice 

improvement [13]. In order to solve this problem, it is 

necessary to analyze this field by u utilizing scient metric 

software [14]. A literature review is considered to be an 

effective way to deeply understand the field of research. By 

systematically combing the existing research, we can figure 

out the current research situation and development trend of 

the field, thus providing a direction for future research [15]. 

It should be pointed out that the development of knowledge 

is a dynamic process. As scientific literature is constantly 

updated, we may not have enough time or effort to track it 

only by relying on non-visualization technology. With the 

development of science and technology, many visualization 

tools have emerged in recent years, such as VOS viewer, Co 

Pal Red, Bib excel, Sci2, VantagePoint, and Cite Space. All 

of these tools support document co-citation analysis and 

keyword co-occurrence analysis, which can help us conduct 

quantitative and objective analysis of the relevant fields, and 

reveal the quantitative relations among various studies. For 

example, Li et al. carried out document co-citation analysis 

and cluster analysis on the relevant literature from 2004 to 

2015 via CiteSpace, and quantitatively proposed the building 

information modeling (BIM) knowledge graph [16]. On the 

basis of the Web of Science (WoS) databases, Jiang et al. 

figured out the research emphasis and development trend of 

urban planning for climate change from 1990 to 2016 through 

cluster analysis and knowledge evolution analysis using 
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CiteSpace [17]. Zhao et al. analyzed the characteristics and 

trends of the new energy vehicle reliability based on literature 

from 1998 to 2017 using CiteSpace [18]. Chen et al. analyzed 

3875 articles related to regenerative medicine from 2000 to 

2011 using CiteSpace, finding emerging trends in this area 

[19]. Sustainability 2019, 11, 3716 3 of 22 With the rapid 

development of computing technology and information 

visualization technology, scholars can discover the hidden 

relations and trends in the relevant literature. For example, 

document co-citation analysis, which searches for relations 

among documents, has been used by many scholars to draw 

and create research knowledge structures. The combination 

of quantification and visualization can help us to further 

understand the knowledge in the specific area. CiteSpace is a 

diverse, time-sharing, and dynamic analysis software for 

visualizing citations with the development of scientometrics, 

as well as data and information visualization technologies, 

aiming at analyzing the underlying knowledge contained in 

scientific literature [14]. Visualized analysis can promote 

analytical reasoning by setting visual interaction. As the 

structure, rules, and distribution of scientific knowledge are 

presented by means of visualization, the generated visualized 

graphics are also referred to as “mapping knowledge 

domains”. Cite Space effectively helps readers to better 

understand the areas of research in which they are engaged.  

It can not only show the whole situation of a certain research 

field, but also highlight some important documents in the 

development of the field. It has been launched tens of 

thousands of times in at least 60 countries, and has been 

continuously upgraded and updated with high reliability, 

making it a new tool widely used in scient metrics. 

II. LITERATURE REVIEW: 

Mr.JiauZuo and Mr. Zhen Yu Zhao carried out their research 

work on the green building technology and also stated the 

current status and also the future agendas for the same. They 

presented a report on a critical review of the existing body of 

knowledge of researches related to green building. They 

identified the common research themes and methodologies 

and then further carried out their research works. They 

focused on the common research themes such as the 

definition and the scope of green building, quantification of 

benefits of green buildings compared to conventional 

buildings, various approaches to achieve green building. In 

their research work they also found that the existing studies 

played predominantly flows on the environmental aspects of 

the green building. They state in their research work, the 

future opportunities such as effect of climatic conditions the 

effectiveness of green building assessments tools, validation 

and real performance of green buildings unique demands of 

specific population and future proofing. The author reported 

a critical review of existing studies related to green buildings 

worldwide in their research. Their research showed that these 

studies can generally be classified into three categories 

namely the definition and scope of green buildings; benefits 

and costs of green buildings and the ways to achieve green 

buildings. Also, the authors concluded that special population 

such as aged people, student and teacher could be made more 

attention with respect to indoor environmental quality, also 

teachers. Shape the attitude and behaviours of the future 

practitioners and students will soon become the practitioners 

of green construction concept. 

 Ignacio Zabalza Bribian; Antonio Velvo Capilla; 

Alfonso Aranda Upon had published the paper on building 

and environment in which they presented the results of a 

lifecycle assumed study comparing the most commonly used 

building materials with same eco materials by using three 

different impact categories. the basic aim of authors by 

publishing this paper is to deeper the knowledge of energy 

and environmental specifications of the building materials.  

Also, they encouraged the study and analysing their 

possibilities for improvement and providing guidelines for 

materials selection in the eco design of new building and also 

in rehabilitation of existing buildings. The researchers 

concluded that in order to avoid the production of materials 

affecting the natural resources, it is necessary to promote the 

best use of these techniques available and innovation in 

production. Plants and replace as far as possible the use of 

finite natural resources with the waste generated in different 

production processes, closing the cycle of the products. Also, 

this involves the commitment to reuse and recycle and always 

minimizing the transport of the starting materials and 

products which would promote the use of resources easily 

available in local areas. 

 Ries; Robert Bilec; Melissa M Gokhen; Nurvi 

Mehmet Needy and Kim Lascola had published a paper on 

the economic benefits of green buildings which was a 

comprehensive study which was supported with a case study. 

they stated that in building design and constructions both the 

green building and standard construction techniques are 

considered for many building projects. their final decision 

also well routinely made based solely on schedules and 

budgets and also on the long term effects are often overlooked 

their assumption effects is that the benefits largely exceeding 

any added cost of the green building .their research 

investigated the relationship between the composite 

conventional and green building features which would 

contribute to the development of the green building metrics. 

Their results comprised of four sections: - Productivity, 

health and safety including absenteeism, energy and IEQ. 

They also specified that pre and post move surely responses 

were analysed with paired t-tests to understand whether there 

is any static significant change in the mean values of the 

variables. They also concluded the increase in productivity 

with the help of green building in their published paper. 

 T. rameshravi & amp; Prakash k.k Shukla had 

published in which he basically their life cycle energy 

analysis of the buildings in which he basically stated that 

buildings demands energy in their life cycle right from its 

construction to demolition also, their studies includes both the 

residential and office buildings in which the results showed 

operating (80-90%) and embedded (10-20%) phases of 

energy use which are significant contributors to building life 

cycle energy demand.as per the research the life cycle energy 

primary requirement of conventional residential buildings 

falls in the range of 150-400 kw/hrs per year and that of office 

buildings in the range of 250-550 kwh/m2 per year.  

 Building lifecycles energy demand can be reduced 

by reducing its operating energy ignificantly through the use 

of active and passive technologies even if it leads to a slight 

increase in embodied energy as per the researchers, an 
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excessive of active and passive technologies can even be 

counterproductive. The researchers concluded that the 

analysis of cases found in literature showed that life cycle 

energy use of buildings depends on the operating (80-90%) 

and embodied (10-20%) energy of the buildings. Normalised 

life cycle energy use of conventional residential buildings 

falls in the range of 150-400 kwh/m2 per year and office 

buildings in the range of 250-550 kwh/m2 per year. Also, 

their research stated that most of the case studies found in 

literature are from cold countries where oil or gas is used for 

large part of the operational phase, that is for space heating. 

However, according to the researchers in non-cold 

developing countries like India, Thailand etc., electricity is 

derived mostly from fossil fuels is been used in operation 

phase for space cooling, lightning and other purposes. 

III. METHODOLOGY 

This study is aimed at research, study and development of the 

green building construction techniques in order to save our 

planet from pollution and global temperature rise. Also, it 

aims at spreading awareness among the people all over the 

world, about the advantages and also the long-term cost 

savings from green buildings. Further, the structural 

methodology is structured as below: 

1) Introduction  

2) Literature survey  

3) Study of the research topic in detail  

4) To study the research papers, articles and magazines 

related to the topic of study.  

5) Data collection from the proposed areas of study which 

includes large, medium and small-scale construction 

projects.  

6) Collection of information with the help of web surveys. 

7) Finding out new ways and techniques for development 

of green 

8) Construction. 

 Over the past few decades, scholars have 

increasingly focused on the research on green building, and 

have issued an increasing number of papers. This may make 

it tough to grasp the research focus and status quo from 

thousands of papers, posing a major risk of neglecting 

essential questions and areas for research and practice 

improvement. In order to solve this problem, it is necessary 

to analyse this field by utilizing scient metric software. A 

literature review is considered to be an effective way to 

deeply understand the field of research. By systematically 

combing the existing research, we can figure out the current 

research situation and development trend of the field, thus 

providing a direction for future research. It should be pointed 

out that the development of knowledge is a dynamic process. 

As scientific literature is constantly updated, we may not have 

enough time or effort to track it only by relying on non-

visualization technology. With the development of science 

and technology, many visualization tools have emerged in 

recent years, such as VOS viewer, CoPal Red, Bibexcel, Sci2, 

VantagePoint, and Cite Space. All of these tools support 

document co-citation analysis and keyword co-occurrence 

analysis, which can help us conduct quantitative and 

objective analysis of the relevant fields, and reveal the 

quantitative relations among various studies. For example, Li 

et al. carried out document co-citation analysis and cluster 

analysis on the relevant literature from 2004 to 2015 via Cite 

Space, and quantitatively proposed the building information 

modelling (BIM) knowledge graph. On the basis of the Web 

of Science (WoS) databases, Jiang et al. figured out the 

research emphasis and development trend of urban planning 

for climate change from 1990 to 2016 through cluster analysis 

and knowledge evolution analysis using Cite Space. Zhao et 

al. analyzed the characteristics and trends of the new energy 

vehicle reliability based on literature from 1998 to 2017 using 

Cite Space. Chen et al. analyzed 3875 articles related to 

regenerative medicine from 2000 to 2011 using Cite Space, 

finding emerging trends in this area [19]. Sustainability 2019, 

11, 3716 3 of 22 With the rapid development of computing 

technology and information visualization technology, 

scholars can discover the hidden relations and trends in the 

relevant literature. For example, document co-citation 

analysis, which searches for relations among documents, has 

been used by many scholars to draw and create research 

knowledge structures. The combination of quantification and 

visualization can help us to further understand the knowledge 

in the specific area. Cite Space is a diverse, time-sharing, and 

dynamic analysis software for visualizing citations with the 

development of scient metrics, as well as data and 

information visualization technologies, aiming at analyzing 

the underlying knowledge contained in scientific literature. 

Visualized analysis can promote analytical reasoning by 

setting visual interaction. As the structure, rules, and 

distribution of scientific knowledge are presented by means 

of visualization, the generated visualized graphics are also 

referred to as “mapping knowledge domains”. Cite Space 

effectively helps readers to better understand the areas of 

research in which they are engaged. It can not only show the 

whole situation of a certain research field, but also highlight 

some important documents in the development of the field. 

 It has been launched tens of thousands of times in at 

least 60 countries, and has been continuously upgraded and 

updated with high reliability, making it a new tool widely 

used in scient metrics. 

IV. CONCLUSION 

This paper study reported all the technical and also the 

economic aspects related to green buildings worldwide. Also, 

through this live case study of a small residential bungalow 

in a small town of India it is expected to attract at least the 

researchers all over the world especially in India and also to 

all the readers towards planning of their new homes or 

retrofitting their old ones by simple modifications and 

converting it into a green or a sustainable building for future 

long-term savings (economic aspects) and also for saving our 

environment (environmental aspects). The conclusion for the 

studies can be classified into three different categories i.e. 

definitions and scope of green building, benefits and costs of 

green building and ways to achieve green building. It has 

been observed that in most of the literature reviews, the 

focuses are on environmental aspects of sustainability such as 

energy consumption, water efficiency and greenhouse gas 

emissions and also with their technical solutions. 

 Also, the life cycle assessment approach, which is 

extensively applied in the environmental aspects of green 
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building can be a useful tool for social sustainability. New 

rating tools are developing rapidly worldwide. But more 

studies in these fields are required to support these new rating 

tools and also help in assisting the decision-making for the 

investors and the developers. Also, awareness amongst the 

people should be spread about the green building concepts 

and its long-term profits. Current scenarios that people in 

countries like India are ignorant about this concept and also 

lack of awareness can be observed. Government initiative 

will help largely in spreading awareness. 
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