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Abstract 

A documentary review was carried out on the production and publication of research papers related to 

the study of the variable sustainable structures. The purpose of the bibliometric analysis proposed in 

this document is to know the main characteristics of the volume of publications registered in Scopus 
database during the period 2017-2021 globally, achieving the identification of 9283 publications in 

total. The information provided by said platform was organized by means of graphs and figures 

categorizing the information by Year of Publication, Country of Origin and Type of Publication. Once 

these characteristics were described, a qualitative analysis was used to refer to the position of different 
authors on the proposed topic. Among the main findings of this research, it is found that China, with 

2382 publications, is the country with the highest number of scientific production related to the variable 

under study, and the type of publication that was most used during the period mentioned above was the 

journal article, which represents 56% of the total scientific production. 
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1. Introduction 

In recent years, the industry has undergone 

major changes in the execution of its processes 

and in its approach, since the consequences of 
man's work on the earth are increasingly 

alarming, suffering the ravages of global 

warming and the scarcity of some resources, so 
it is necessary to implement sustainable 

structures that allow to mitigate the harmful 

effects in the environment. It is well known that 
the social development is at the cost of 

environmental impacts, so it is important to 

create a balance to continue advancing as 
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humanity and in turn safeguard renewable and 

non-renewable resources, thus being more 

aware of what to consume.  

At the same time, the construction sector has 

presented a great development since the 

beginning of the 20th century and will continue 

to increase, so it is necessary to implement 
environmental policies in the elaboration of 

structures that allow society to be more 

practical, this aimed at meeting the objectives of 
sustainable development given by the UN, so the 

creation of new requirements for construction 

has resulted in a change in the actions of civil 
engineering, implementing an environmental 

component responsible to society and conscious 

of the use of resources. The amount of waste 

generated by the construction sector as well as 
the number of resources consumed in the whole 

life cycle contribute decisively to the increase of 

the human ecological footprint (Fernando & 
Gonzalo, 2010). Therefore, environmental 

policies seek to increasingly reduce this 

footprint that we leave as humanity translated 

into pollution and soil deterioration. 

Sustainable structures in addition to helping 
environmental conservation, help organizational 

growth by implementing corporate social 

responsibility actions gives a plus in the market 
since it has been shown that people consume 

products while they are more sustainable. 

Therefore, the construction of sustainable 
structures helps both environmental 

conservation and cost reduction by using 

recyclable substances in this process and 

stronger substances such as concrete, one of the 
most used elements in the construction of 

sustainable structures thanks to its properties. 

Therefore, it is important to know in terms of 

bibliographic resources, the current state of 
research related to sustainable structures, so a 

bibliometric analysis of the scientific production 

registered in Scopus database during the period 

2017-2021 is proposed to answer the question: 
How has been the production and publication of 

research papers related to the study of the 

variable sustainable structures during the period 

2017-2021? 

 

2. General Objective 

To analyze from a bibliometric and 

bibliographic perspective, the production of 
high impact research papers on the variable 

sustainable structures during the period 2017-

2021. 

 

3. Methodology 

Quantitative analysis of the information 

provided by Scopus under a bibliometric 

approach on the scientific production related to 
sustainable structures is carried out. Likewise, 

from a qualitative perspective, examples of 

some research works published in the area of 
study mentioned above are analyzed from a 

bibliographic approach to describe the position 

of different authors on the proposed topic. 

The search is performed through the tool 

provided by Scopus and the parameters 

referenced in Table 1 are established.  

3.1 Methodological design 

 
PHASE DESCRIPTION CLASSIFICATION 

PHASE 1 
DATA 

COLLECTION 

Data was collected 

using the Scopus web 
page search tool, 

through which a total of 

9283 publications were 

identified.  

 Published papers whose 

study variables are 

related to sustainable 

structures.  
Research papers 

published during the 

period 2017-2021. 
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Without distinction of 

country of origin. 

Limited to the 

engineering area. 

Without distinction of 

type of publication. 

PHASE 2 

CONSTRUCTION 

OF ANALYSIS 

MATERIAL 

The information 

identified in the 

previous phase is 
organized. The 

classification will be 

made by means of 

graphs, figures and 
tables based on data 

provided by Scopus. 

 

Word Co-occurrence. 

Year of publication 

Country of origin of the 

publication.  

Type of publication  

PHASE 3 

DRAFTING OF 
CONCLUSIONS 

AND FINAL 

DOCUMENT 

After the analysis 

carried out in the 

previous phase, the 
study proceeds to the 

drafting of the 

conclusions and the 
preparation of the final 

document. 

  

Table 1.  Methodological design. 

Source: Own elaboration (2022) 

 

4. Results 

4.1 Co-occurrence of words 

Figure 1 shows the co-occurrence of keywords 
within the publications identified in the Scopus 

database. 
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Figure 1. Word co-occurrence 

 

Source: Own elaboration (2022); based on data 

provided by Scopus. 

As shown in Figure 1, sustainable development 

is the key word most used in research related to 
the variable under study, which represents the 

new economic and structural models that 

increasingly seek to be environmentally friendly 
and reuse substances in order to make the best 

use of them and in turn improve organizational 

processes. There are keywords such as 

efficiency, sustainability, construction industry 
and concrete construction, which study one of 

the major applications of sustainability in 

structures, since the construction sector is one of 
the largest producers of carbon dioxide and the 

one that has presented the highest growth in 

recent years. Therefore, it is sought that these are 
increasingly sustainable to ensure the use of 

elements and the reuse of these in order to 

reduce the environmental impact of these 

actions. Social and economic effects, pollution 

control, portfolio control and organizational 
structures are key words that shed light on the 

economic and environmental benefits that 

sustainable structures represent, as they help to 
reduce the harmful effects on society and 

people's quality of life, and in turn help the 

economy to grow. 

 

4.2 Distribution of scientific production by 

year of publication. 

Figure 2 shows how the scientific production is 
distributed according to the year of publication, 

taking into account that the period from 2017 to 

2021 is taken. 
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Figure 2. Distribution of scientific production by year of publication. 

 

Source: Own elaboration (2022); based on data 

provided by Scopus. 

2021 is the year with the highest number of 

publications related to the variable under study 

presenting 2454 documents registered in 
Scopus, within these is the paper entitled 

“Development and evaluation of an updated tool 

for the design of soil and water conservation 
structures in the South African sugar industry” 

(Otim D.a, Senzanje, van, & Thornton-Dibb, 

2021). This document was created because it 
was identified that sugarcane in South Africa is 

grown on soils of great variety, sometimes in 

non-ideal climates and on steep topographies 

where soils are vulnerable to erosion so it aims 
to develop and evaluate updated design 

standards for soil and water conservation 

structures in the sugar industry in South Africa. 
In the analysis of these standards, it was found 

that although they are the most updated, they are 

not adapted to the different types of soils, 

climates and others, so it is suggested to 
continue using conservation models that allow 

implementing a sustainable structure in South 

Africa. 

2020 is the second year with more documents 
registered in Scopus related to sustainable 

structures having 2035 publications in total, 

within these documents is “Use of untreated 
phosphogypsum as filler and binder material in 

the preparation of grouting materials” (Gu, 

Chen, & Pan, 2020). This document presents 

phosphogypsum as an environmentally harmful 

element, so they propose Recycling 

phosphogypsum as a filler and binder material in 

the preparation of grouting materials is not only 
an effective solution for phosphogypsum 

disposal, but also a new approach to replace 

conventional cement-based grouts that is in line 
with sustainable development. Therefore, a 

study was carried out to analyze its properties 

and how it benefits the construction industry, 
concluding that phosphogypsum as a filler or 

binder material serves both to recycle and to 

improve the fluidity and setting time of grout. 

In third place is 2019, with 1969 publications 

registered in Scopus within which is “Green 
building rating systems and the new framework 

levels: a critical review of sustainability 

certification in Europe” (Cordero, Melgar, & 
Márquez, 2019).  This paper analyzes the green 

building rating systems in the European Union 

taking into account that there is heterogeneity 

among these and it is necessary to align them. 
So, the creation of a transparent and robust 

framework of indicators that can be used in any 

country within the European Union, for this was 
conducted a comprehensive review of the most 

common green building rating systems within 

the EU, the 4 most popular were identified and 
found several differences within these, which 

means that the researcher should work for the 

unification of technological building assessment 

systems to be in line with what the European 

Union requires. 
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4.3 Distribution of scientific production by 

country of origin. 

Figure 3 shows the distribution of scientific 

production according to the nationality of the 

authors. 

 

Figure 3. Distribution of scientific production by country of origin. 

 

Source: Own elaboration (2022); based on data 

provided by Scopus. 

 

China is the country with the highest number of 

publications related to sustainable structures 

presenting 2382 papers in total, among which is 
the article entitled “Recent advances in 

engineering cobalt carbonate hydroxide to 

improve alkaline water splitting” (Zhang, Yi, 
An, & Song, 2021 ). The main objective of this 

paper is to review the engineering strategies to 

activate cobalt carbonate hydroxide towards 
improved alkaline water splitting, which mainly 

includes morphology/support engineering, 

elemental doping, heterostructure engineering 

because of the current energy crisis. It is 
necessary to face this crisis with solutions that 

are environmentally friendly, so cobalt 

carbonate hydroxide is being used for electro 
catalysts in alkaline electrolytes due to its low 

price, chemically versatile structure and high 

durability, but it has low electrical conductivity 

so new activation strategies are needed. It is 

necessary to conclude by highlighting the 

usefulness of this study in helping scientists to 

develop a strategy that will allow them to create 
an electrocatalyst for water splitting based on 

sustainable structures. 

In second place is United States, with 1100 

papers registered in Scopus during the period 

2017-2021. Within these papers is the one 
named “Review of approaches, opportunities 

and future directions for improving the 

aerodynamics of tall buildings with smart 
facades” (Jafari & Alipour, 2021 ). This paper 

analyzes the available approaches and potential 

opportunities to utilize the capabilities of the 

existing adaptive façade system trying to make 
these structures more sustainable and in turn 

useful. This in order to alter the aerodynamics of 

the building to improve the use of facades as 
active, dynamic and intelligent systems that not 

only improve the performance of tall buildings 

under wind-induced vibrations, but can also 

generate long-term energy savings. 
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At this point, it should be noted that the 

production of scientific publications, when 
classified by country of origin, presents a special 

characteristic and that is the collaboration 

between authors with different affiliations to 

both public and private institutions, and these 
institutions can be from the same country or 

from different nationalities, so that the 

production of an article co-authored by different 
authors from different countries of origin allows 

each of the countries to add up as a unit in the 

overall publications. This is best explained in 

Figure 4, which shows the flow of collaborative 

work from different countries. 

 

Figure 4. Co-citations between countries. 

 

Source: Own elaboration (2022); based on data 

provided by Scopus. 

 

As mentioned above, China and the United 

States are the countries with the greatest 

contribution in research related to sustainable 
structures, collaborating with other countries in 

order to carry out research depending on the 

social contexts and comparing them in order to 
analyze their variations. In third place is India 

with 820 documents within which we can 

identify “Past, present and future of knowledge 

management for business sustainability” 
(Chopra, et al., 2021). This document aims to 

carry out an extensive review of knowledge 

management for sustainability research, so a 

literature review was conducted where 1136 

documents were identified in Web of Science 

where different sustainability strategies were 
identified in organizations in order to improve 

their structures in accordance with the objectives 

of sustainable development. It was concluded 
that the current understanding of knowledge 

management for sustainable structures is of vital 

importance for future research.  

4.5 Type of publication 

Figure 6 shows how the bibliographic 

production is distributed according to the type of 

publication chosen by the authors. 
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Figure 6. Type of publication 

 

Source: Own elaboration (2022); based on data 

provided by Scopus. 

 

As shown in Figure 6, within the different types 

of publications, 56% of the total number of 

documents identified through Phase 1 of the 
Methodological Design, correspond to Journal 

Articles, among which is the one entitled 

“Evaluation of the physical and mechanical 
properties of concrete prepared with recycled 

refractory brick aggregates after exposure to 

elevated temperatures” (Khattab, Hachemi, & 

Al Ajlouni, 2021). This paper determines the 
importance of concrete in the transition to more 

sustainable structures, since although it has 

proven to be a recyclable substance that helps 
the reuse of products. So, this paper determines 

the influence of elevated temperature on the 

physical and mechanical properties of concrete 
manufactured by replacing 20% of Natural 

Coarse Aggregate (NCA) with recycled 

Refractory Brick Aggregate (RBA) 

demonstrating that this helps concrete to 
maintain its properties in different conditions in 

sustainable structures. 

In second place are the conference proceedings 

which represent 30% of the total number of 
papers identified in this study, within these is “A 

model-based systems engineering approach to 

support continuous validation in PGE - Product 

Generation Engineering” (Mandel, Boning, 
Behrendt, & Albers, 2021). This document 

raises the usefulness of model-based systems 

engineering for the discovery of new sustainable 

forms of models since through this process it is 

possible to support validation in product 
development. Thus, usability is determined to 

ensure individual and organizational 

acceptance. 

In third place are the reviews which represent 
6% of the total of the documents studied in this 

research, within these documents is “Ultra high-

performance concrete as an alternative repair 
method: a review” (Rosseli, et al., 2021). This 

paper studies the behavior of ultra-high 

performance concrete (UHPC) in the concrete 

industry by applying and analyzing previous 
techniques and definitions in order to understand 

the applications of concrete. It is concluded that 

the application of concrete in structures can be 
an alternative to a sustainable and economical 

design that can last longer with less supervision. 

 

5. Conclusions 

Thanks to the bibliometric analysis proposed in 
this research, it can be determined that China is 

the country with the largest number of 

bibliographic records in Scopus database during 
the period between 2017 and 2021 with a total 

of 2382 documents. The scientific production 

related to the study of sustainable structures, has 

presented an important growth during the 
previously mentioned period, going from 1326 
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publications in 2017 to 2454 units in 2021, that 

is to say, it was possible to increase greatly the 
creation of bibliographic records in a period of 4 

years, which indicates the importance that 

sustainable structures represent in society and in 

the application of organizational processes since 
it is sought that these are increasingly friendly to 

the environment. 

The objectives of sustainable development are 

increasingly used in business processes both 
administrative and production, in order to 

safeguard renewable resources and cause the 

least possible damage to the environment while 
developing our economy. This sustainability is 

of great importance in the construction sector 

since it is one of the sectors that has presented 

the greatest growth in the last decades and one 
that emits more gases that intervene in the 

greenhouse effect; for such reason, it is 

necessary the adoption of policies that allow the 
elaboration of sustainable structures with 

recyclable substances in order to take a greater 

advantage and at the same time improve the 

structures by being compatible with the 

environment.  

This creation of sustainable structures allows to 

have a balance between economic growth and 

environmental protection by being able to 
reduce costs while taking advantage of as many 

resources as possible and avoiding a large 

amount of waste that can be harmful to the soil. 
All of the above, allows this article to conclude, 

highlighting the importance of knowing the 

theory or bibliographic resources that seek to 

awaken the interest in organizations, to manage 
healthy and sustainable policies in the 

construction of structures in order to maximize 

the use of available resources and reduce the 
ecological footprint of human beings while 

developing socially. That is why it is necessary 

to highlight the need for studies such as the one 

presented in this document, which make a tour 
of those texts that address the aforementioned 

topic, in order to give the reader a broad view of 

the current situation of the literature on 

sustainable structures. 
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