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Abstract 

Purpose: The main objective of this article is to understand how the literature has been 

addressing the United Nations’ Sixth Sustainable Development Goal to obtain an overview 

of the current scenario and future perspectives.  

Design/methodology/approach: For this, a bibliometric analysis will be conducted with 

documents published between 2015 and 2021 and present in the Web of Science database. 

Initially, 328 documents were identified and after careful reading of titles and abstracts, 239 

were analysed. These documents were analysed using tools available on the Web of Science 

database and the software Bibliometrix.  

Findings: Among the results generated, it should be highlighted the identification of the 

motor themes “sustainable development” + “developing countries” and “water security”, 

presenting a significant relevance to the field and a high development level. In addition, 

“human rights” was verified as an emerging theme in the context of SDG6 debates. 

Originality/value: The information provided here offers good documentation of the extent 

to which SDG 6 is documented in the literature and can be helpful for researchers interested 

in the topic. 
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1. Introduction  

The last 30 years have marked a period of great advances in the scope of discussions 

related to sustainable development (Salvia et al., 2019). This concept has been gaining 

attention in global debates mainly due to climate change and to a variety of environmental 

(O’Connor et al., 2020) and social problems (Ikram et al., 2020). A largely accepted 

definition of sustainable development (Donaires et al., 2019; Martins et al., 2019) was 

presented by the World Commission on Environment and Development (WCED): as the 

capacity to meet “the needs of the present without compromising the ability of future 



generations to meet their own needs” (WCED, 1987). In essence, the mentioned concept 

integrates the economic, environmental, and social dimensions (Sachs et al., 2019). 

Among the main contemporary instruments that aim to contribute to sustainable 

development, Sustainable Development Goals (SDGs) should receive special attention (UN, 

2015). Published in 2015 as a global policy to be implemented by all countries, the SDGs 

follow up on the Millennium Development Goals (MDGs) and present 169 integrated targets 

distributed in 17 goals. Among SDGs main topics, it is possible to highlight poverty 

eradication, to ensure people’s health and well-being, to ensure gender equality, to reduce of 

inequalities, among others (UN, 2015). 

SDG 6, in particular, focuses on the guarantee of drinking water and basic sanitation 

to the entire world population; this guarantee can be considered an essential requirement for 

reaching the other SDGs (UN, 2015). According to Horne et al. (2018), SDG 6 is necessary 

for economic growth, environmental sustainability, and the eradication of poverty and 

inequalities. Some targets of SDG 6 can be cited: universal access and fair distribution of 

drinking water, sanitation, and hygiene; water quality improvement, pollution reduction, 

dumping eradication, and reduction of the release of chemicals and hazardous materials; 

increase the efficiency of water use; water resource management integration 

implementation; protection and restoration of water-related ecosystems; increase 

international partnerships; support and strengthen partnerships with local communities, 

considering the improvement of water and sanitation management (Belmonte-Ureña et al., 

2021; Horne et al., 2018; UN, 2015). As highlighted by Cook and Davíðsdóttir (2021), these 

targets related to SDG 6 are also relevant for assessing the economic well-being of a country. 

Despite their visible importance, some challenges arise as obstacles in the achievement 

of these targets, especially the fact that the supply of water and sanitisation for many citizens 

is inadequate and improper. These challenges are among the causes of the death of millions 

of people, especially children, due to diseases related to the consumption of non-potable 

water and lack of basic sanitation. Still, regarding these challenges, it is estimated that 1 in 

3 people do not have access to drinking water in the world; 2.2 billion people do not have 

treated water services worldwide; 4.2 billion do not have adequate basic sanitation services; 

and, 3 billion people do not have basic facilities to perform adequate hand hygiene (Biswas 

and Tortajada, 2019; United Nations Children’s Fund (UNICEF) and World Health 

Organization, 2019). The COVID-19 pandemic increased the number of unemployed people, 

the poverty and reduced people quality of life (Biswas and Tortajada, 2019; Tortajada, 2021; 

Vialli, 2021). In this sense, challenging even more the achievement of the SDG 6 targets and 



targets from other SDGs, such as SDG 8 (“Decent Work and Economic Growth”), for 

example (Anholon et al., 2021). 

It is possible to note that the targets of SDG 6 are critical for the survival and livelihood 

of the world population since its absence tends to harm the health and food security world 

population. In other words, the guarantee of a sustainable supply of drinking water and 

sanitation has a direct link with the other global objectives related to economic growth, 

industrialisation, sustainable consumption, and production, becoming essential to reach the 

other SDGs (Biswas, 2021).  

Considering the presented context, this article aims to answer the following research 

question: “How has the academic literature been addressing the United Nations’ SDG 6? 

The academic literature presents some studies with closely related themes, but these studies 

present relevant differences to the present research.  

In this sense, it is interesting to present the differences of this research regarding the 

article entitled “Evolutionary overview of water resource management (1990–2019) based 

on a bibliometric analysis in Web of Science”. In the mentioned article (Lv et al., 2021), 

these terms were used in the search: (TI = water resource management and TI = water 

resource governance). It is possible to see that the search was restricted to the “articles” 

typology and limited to the titles. The software used for data analysis was Scimat. In our 

study, our terms were “SDG 6” and its derivations (using SDG 6, a document to be selected 

needed to mention this objective of sustainable development and it could not necessarily 

include the term “water” in the title). The period was from 2015 to 2021 and the search 

considering the terms in title, abstract, or keywords. Only in the years 2020 and 2021, 141 

articles were retained, these years were not contemplated in the article “Evolutionary 

overview of water resource management (1990–2019) based on a bibliometric analysis in 

Web of Science”. Our data analysis uses tools from the Web of Science database and 

Bibliometrix software. Thus, it is clear that there are significant differences of the present 

study and the paper of Lv et al. (2021) and the relevance of both. Other studies, in turn, have 

a more specific focus and carry out literature reviews on urban water management (Sochacka 

et al., 2021), floating treatment of wetlands (Colares et al., 2020), sustainable use of water 

in agriculture (Velasco-Muñoz et al., 2018), water management accounting (Olusanmi et al., 

2021). They are, therefore, focused on specific areas. 

In addition to this introduction, this article is composed of four more sections. Section 

two is dedicated to the presentation of methodological procedures, section three presents the 

results of bibliometric analysis, section four debates mainly result from thematic identified 

https://www.tandfonline.com/doi/pdf/10.1080/23311886.2021.1886645?needAccess=true


within SDG 6 macro theme (clusters), and finally, section 5 presents conclusions and final 

considerations. 

 

 

2. Methodological Procedures  

 

Methodologically, in this article, it is performed a bibliometric analysis of documents 

published in the Web of Science from 2015 to 2021. As evidenced by Zupic and Čater 

(2015), bibliometric analysis is used in the literature to establish an overview of specific 

areas of knowledge. In this study, the documents were collected and analysed in May 2021. 

The objective of this research was exploratory and focused on identifying the core themes 

highlighted by these documents, instead of testing and confirming it. This is corroborated by 

Collis and Hussey (2013). 

The research sample used in this study was obtained through the selection of 

documents from the Web of Science, an international database that offers scientific 

information to the academic community. This database is the largest referential source of 

technical and scientific literature reviewed by peers, thus allowing a broad view of the 

themes published with scientific rigour. Authors such as Norris and Oppenheim (2007), 

Castillo-Vergara et al. (2018), Santana and Cobo (2020) highlight the quality of the 

documents published in the Web of Science database. 

The terms used for this search in the Web of Science platform were: “SDG6” or “SDG 

6” or “sustainable development goal six” or “sustainable development goal 6 “. We decided 

to search these terms in “topics” (title, abstract, and keywords). The search was refined 

throughout the application of a filter by publication year from 2015 to 2021. Considering 

these sets, the first outcome generated 328 documents. The first sorting focused on document 

types. Only those documents classified as “articles” were considered in further analyses. 

After it, 256 documents were selected. In the sequence, titles, abstracts and keywords were 

carefully read and those documents that were not within the scope of this study were 

removed. Thus, the final sample was composed of 239 items that were considered in the 

analysis.  

Another important step to perform this research was homogenising keywords and 

authors names in the database used. According to Mariani and Borghi (2019), it is necessary 

to homogenise differences in authors names and the use of synonyms for keywords or 



keywords written differently. In this sense, homogenisation can provide a more robust 

scientific mapping.  

Regarding the keywords, an example was the terms “2030 agenda for sustainable 

development” = “2030 agenda” = “agenda-2030” that were unified as “agenda 2030”. 

Another example was the term “sdg 6” (used as the standard term), that was also presented 

in the keywords as “development goal 6”; “goal 6”; “(sdg 6)”; “sustainable development 

goals” (sdg6)”; sustainable development goal 6; “sustainable development goal (sdg) 6”; 

“sdg6”. Several other words presented the same need of unification. A second analysis for 

homogenisation was the use of terms with the same meaning, such as “Humans rights (to 

water)” and “Humans rights”, that were unified for “Humans rights”. In relation to the 

keywords, a third issue was also addressed, since some articles did not present keywords; 

for them, initially, additional keywords from the database were used and, when it was not 

possible, the authors structured the keywords considering the abstract of the article. 

Regarding the authors analysed, few names required homogenisation, e.g., “BANDA S” and 

“BANDA ST”, that were both for the authors “Sembeyawo T. Banda”.  

To conduct the mentioned homogenisation, the authors of this research converted the 

file bibitex obtained from Web of Science database into a xlsx file, through the R-Studio. 

After conducting the careful analysis mentioned, data was sent back to R-Studio. The 

bibliometric analysis was performed via Bibliometrix software. As argued by Aria and 

Cuccurullo (2017), Bibliometrix is a powerful software, with a user-friendly interface that 

uses R-Studio structure for data processing.  

Considering the objectives of this study, the following analyses were developed: 1) 

summarising the primary information about the analysed sample; 2) analysis scientific 

production regarding publishing year; 3) more relevant sources, including analysis through 

Bradford’s Law; 4) main affiliations present in the sample of documents; 5) main countries 

and analysis of the collaboration network; 6) most cited documents from the studied sample; 

7) academic articles most cited as references in the sample of documents; 8) the most 

frequent words; 9) the dynamics of these words during the period from 2015 to 2021; 10) 

thematic map about clustered themes for SDG6. In this study, the thematic map was set with 

the following parameters: 800 as the limit for the number of words; 17 as the minimum 

cluster frequency per thousand documents; and maximum of 2 labels for each cluster. 

In Bradford’s Law, it is argued that: “if the journals containing articles on a given 

subject are arranged in descending order of the number of articles they carried on the 

subject, then successive zones of periodicals containing the same number of articles on the 



subject form the simple geometric series 1: n :n2: n3 and Bradford called the first zone, the 

nucleus of periodicals particularly devoted to the given subject” (Alabi, 1979, p. 151).  

For the thematic map, it is initially interesting to define the concepts of centrality 

density. According to Callon et al. (1991, pp. 164–165), centrality measures the importance 

of a theme for a scientific field and the density measures how developed this theme is. The 

structure of a thematic map, according to Cobo et al. (2012), is composed of four quadrants. 

In the upper right quadrant, there is the area for high-density and high-centrality themes, 

which are called motor themes. In the lower right quadrant, there are the high-density but 

less dense themes; they are defined as the basic or transversal themes. In the upper left 

quadrant, there are the themes of low centrality and high density, essentially defined as 

specific or isolated themes. Finally, in the lower-left quadrant, there are the themes of low 

density and low centrality, which are not completely clear yet; they are classified as 

“emerging or declining themes” (Cobo et al., 2012). Figure 1 illustrates these quadrants. 

 

Figure 1 position. 

 

From the bibliographic findings obtained, it was possible to debate the results and 

establish the conclusions and final considerations. Figure 2 synthesises the procedures 

conducted in this research, enabling the replication of the procedures.  

 

Figure 2 position. 

 

3. Results and discussions  

Initially, it is interesting to present general information on the sample analysed. In 

total, 239 articles published in 109 journals were analysed. They presented 6,423 citations 

until the moment of this research. After data homogenisation, 864 keywords were identified; 

other 619 words were considered as generated from the database. Regarding authors, 940 

researchers were identified in the sample, presenting an average of four authors in each 

document. Additional details can be verified in Table 1. 

 

Table 1 position. 



 

Regarding the annual scientific production on the field, the number of articles 

published per year since 2015 is shown in Figure 3. It is noted that interest in the SDG6 

theme has been growing strongly. It is noteworthy that, in 2021, the value shown in the graph 

corresponds to the total number of publications until the time this research was performed. 

 

Figure 3 position. 

 

Analysing the journals that contributed the most in terms of articles in the analysed 

sample, it is observed through Figure 4 that six journals present contributions greater than 

3%. When performing a shared analysis using the BradFord’s Law, via Bibliometrix 

software, it is observed that in Zone 1 there are six journals that published 85 of the 

documents (Sustainability; Science of The Total Environment; Water; Journal of Water 

Sanitation and Hygiene for Development; Journal of Environmental Management; 

International Journal of Environmental Research and Public Health). In Zone 2, there are 25 

journals that published 76 documents and finally, in Zone 3, 78 journals are responsible for 

78 documents. Analysing the number of documents by zones, they are close, but in relation 

to the progression 1: n: n2: n3; there is a greater deviation with a distance between the zones. 

Despite limitations of this study regarding sampling delimitation (only articles are 

considered), it is evident, as shown in Figure 5, that the six journals in Zone 1 are the “Core 

Sources” and this is a result to be highlighted. 

 

Figure 4 position. 

 

Figure 5 position. 

 

In the sequence, the most relevant authors were analysed. Through Table 2, it is 

possible to identify those authors that stand out: Kalin RM (7 articles), Rivett MO (7 articles) 

and Bartram JK (6 articles). It is also evidenced the high number of authors that have 3 

articles in the sample.  

 

Table 2 position. 



 

Figure 6 presents the main affiliations evidenced in the sample of documents studied. 

The University of Strathclyde stands out, being present in 24 documents, and the University 

of OXFORD is also highlighted, being involved in 14 articles. Other relevant affiliations are 

presented in Figure 6. 

  

Figure 6 position. 

 

Analysing the countries mentioned in the analysed documents, the United Kingdom is 

emphasised, participating of 154 documents and the United States with presence in 144 

documents. It should be mentioned that more than one country can be present in each 

document according to the authors affiliations. Figure 7 shows the other countries that also 

stand out in this analysis and Figure 8 shows the cooperation network between countries. 

Through Figures 7 and 8, it is possible to verify that besides being the most frequent 

countries in the sample, the cooperation between the United States and the United Kingdom 

(UK) should be highlighted. Another interesting relationship is between the UK and Malawi. 

 

Figure 7 position. 

 

Figure 8 position. 

 

Focusing on the citations received by the analysed documents, it is possible to verify 

that the article “The Relevance of Circular Economy Practices to the Sustainable 

Development Goals” (published in 2019) stands out, presenting 156 citations. Other two 

articles also received a large number of citations, they are “Evaluating Synergies and Trade-

Offs among Sustainable Development Goals (SDGs): Explorative Analyses of Development 

Paths in South Asia and Sub-Saharan Africa” and “Trade-offs between social and 

environmental Sustainable Development Goals”, with 58 and 51 citations, respectively. The 

data regarding the ten most cited documents are presented in Table 3. 

 

Table 3 position. 



 

Regarding the academic references cited by the analysed documents, three articles are 

highlighted, they are “Policy: Map the interactions between Sustainable Development 

Goals”, “Fecal Contamination of Drinking-Water in Low- and Middle-Income Countries: A 

Systematic Review and Meta-Analysis”, and “Towards Integration at Last? The Sustainable 

Development Goals as a Network of Targets”, with 13, 12 and 11 citations, respectively. In 

Table 4, the most relevant references cited by the analysed sample are presented.  

 

Table 4 position. 

 

When analysed the frequency of the words, it is possible to observe that those directly 

related to sdg and water analysis are highlighted. In Table 5, the most frequent words and 

their occurrences are detailed.  

 

Table 5 position. 

 

Besides words occurrence, an interesting analysis to be conducted is the dynamic of 

words occurrences throughout the years. As it is shown in Figure 9, the frequencies of the 

words “SDGs” and “SDG6” largely increased in the analysed period and, in 2021, their 

frequencies were much higher than the other words, showing the increasing relevance of 

SDGs’ related debates in the literature. In addition, it should be noted that all the words 

presented in Figure 9 increased their frequencies during the analysed period. Further details 

can be verified in the mentioned figure.    

 

Figure 9 position. 

 

As presented in the methods section, a thematic map (Figure 10) was structured to 

analyse the words regarding their density. In this analysis, an important finding was 

obtained: the themes “sustainable development” + “developing countries” and “water 

security” were identified as motor themes, that is, they are important and well-developed 



themes in these debates and because of this, they work as motors for the debates. Another 

important finding is the presence of “human rights” as an “emerging or declining theme”.  

 

Figure 10 position. 

 

Initially, it is important to mention that the descriptive bibliometric mapping about 

documents published per year and by typology, considered the main countries where 

institutions researching about the theme are placed, journals with the most significant 

number of documents analysed, number of citations and the most references cited by the 

documents analysed, among other condensed information. These are extremely valuable for 

researchers interested in SDG 6 themes. The synthesis presented in this paper can be 

considered a guide.  

Considering all the contributions presented by the findings of this research, the 

analysis of the thematic map should be highlighted. Regarding “human rights” allocation in 

the map, it is possible to verify it is an emerging theme. Besides the relevance of water for 

fauna and flora survival, Bwire et al. (2020) also emphasise the dangers of waterborne 

diseases that people may be subject to when their access to safe water is scarce. Heller et al. 

(2020) highlight the relevance of the UN’s establishment of water and sanitation as human 

rights in 2010. However, despite the advancements of this debate in recent years, some 

countries (such as Uruguay, Bolivia, and the Maldives) do not consider water and sanitation 

as human rights. In addition, the authors argue several challenges that still require attention, 

such as transboundary waters, analysis of drinking water quality, public services related to 

water and sanitation, among others. 

Focusing on the identified motor themes, relevant issues can be considered from them. 

As highlighted by Wutich (2020), water security is among the most important goals for the 

maintenance of life on earth. Besides quantity, the water security is also related to the quality 

of water and for ensuring it, a combination of technologies and policies is required (Mycoo, 

2018). Among the manners of seeking water security through technologies, improved 

irrigation systems can be mentioned (McCartney et al., 2019; Mungsunti and Parton, 2019).  

Regarding the combination of “sustainable development” and “developing countries” 

as motor themes, the focus of many articles on developing countries can be explained by the 

greater challenges that these nations present for achieving SDG 6. As argued by Udmale et 

al. (2016), population size and lack of adequate infrastructure and resources can be 

mentioned as reasons for the greater difficulty that these countries have to ensure people 



assess to drinking water. Besides focusing on developing countries, some research addresses 

rural areas of these nations and highlight the greater difficulties that these regions present 

regarding sustainable management of water (Díaz-Alcaide et al., 2021; Marshall and 

Kaminsky, 2016). 

In summary, the main findings are presented in the Table 6.  

 

Table 6 position. 

 

4. Conclusions and Final Considerations.  

 

Bibliometric analyses contribute to a better understanding of the profile of a theme, 

and of an academic knowledge area. The process of extraction of strategic information can 

support researchers interested in a theme, providing detailed guidelines. Over the past few 

years, bibliometric studies have become more frequent since the information and scientific 

bases have become more accessible in digital format. As a result, tools and software have 

emerged to assist this type of study. 

In addition to the condensation of information that can be useful to researchers 

interested in the area, our study also identified that “human rights” is an emerging theme in 

the debates related to SDG 6, indicating that the connection of a sustainable management 

system as a human right is more recent and should be further addressed. While “water 

security”, and “sustainable development” and “developing countries” were identified as 

motor themes in the field, showing the relevance of these topics and the great attention that 

they are receiving in the literature. 

Besides evidencing the relevance of SDG 6 as a core theme in several studies in the 

literature, this research presented those issues most addressed and the emerging one. The 

findings presented here can be used in future research as a source of information to base 

other studies and by policy makers to establish support arguments regarding the 

establishment of sustainable water management systems and proposals of partnerships for it. 

Especially when the strategic map is defined, a clearer view is provided to researchers and 

policy makers about how each theme is characterised regarding their centrality and density, 

providing a relevant theoretical contribution. For teaching, the findings of this research drive 

professors and students to the most appropriate source of information and themes. We also 



understand that supporting better training for the future professionals regarding SDG 6, this 

study presents contributions to enhance society well-being.  

The study was developed with all scientific rigour to provide credibility to the 

information identified. However, some limitations can be mentioned. The main limitation is 

associated with the fact that the search was conducted only on the Web of Science database. 

It is one of the best scientific databases of the word. Nonetheless, there are others. Thus, 

searches on different bases can provide other results. As proposals for future studies, we 

recommend the conduction of research focused on the link between human rights and water 

security, especially in developing countries. Considering the relevance of this step in the 

search for sustainable development, further studies exploring manners to ensure the access 

of drinking water to everyone are urgent. Considering this, we suggest the following research 

questions for future studies: a) In the perspective of experts, how developing countries can 

conciliate economic development, and fundamental rights for water and sanitation for all? 

b) How to enable water security projects on a global scale? c) How the rights for water and 

sanitation impact the other SDGs? 
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Figure 1. Strategic diagram (Source: Adapted from (Cobo et al., 2012)) 

 
 


