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Abstract 

 

Considering that obtaining energy from solid waste is a source of clean energy 

generation, and that in turn this has been considered as a potential solution to the 

problem of global warming and greenhouse gas emissions. It is necessary to study 

the evolution of research results in this area. Therefore, this article presents a 

bibliometric analysis of the research related to the collection, treatment and use of 

biogas from solid waste and the contribution of Colombia, between 2007 and 2018. 

The platform used was Web of Science (WoS) for the search of the database, using 

the search equation "biogas + solid waste", obtaining 4138 results that were 

processed with the HistCite program. It was observed that the predominant 

countries in both document volume and Total Local Citation Score (TLCS) were 

China with a total of 15.3% of total production and a 1991 TLCS, followed by 

Germany with 13.9% and a TLCS of 2525 In the same way, the institution with the 

highest production and number of references was Tech University Denmark with a 

1.9% share of the total production. The results showed an increasing trend in the 

production of documents related to the study of biogas and its use as an alternative  
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unconventional energy source. The presence of research from Latin American 

institutions is highlighted in this article and special mention is made of the evolution 

on the subject in Colombia showing how the University of Antioquia leads in the 

field of publications on the particular topic of biogas. 
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1. Introduction  
 

The accelerated increase in the world population, as well as the disproportionate 

increase in the production of consumer goods, has generated an exponential 

increase in waste generated due to the high rate of consumerism, which has led to 

greater production of urban waste. A large part of the urban waste generated is of 

organic origin, which has led to the search for strategies for the treatment of 

derivatives of this waste [1]. It is important to highlight that the final disposal of 

solid waste is derived from the biogas generated from the decomposition of such 

waste and from the evaporation of leachate, which is a potential source of energy 

[2]. In recent years, biogas has received a great deal of attention as it allows for the 

replacement of natural gas, which represents a tool that reduces greenhouse gas 

emissions and other environmental impacts. In this context, it can be applied to the 

study of the Carbon Footprint (CF) in a biogas supply chain [3].  

Total renewable energy (RE) consumption (biomass, solar, wind, hydro and other) 

is approximately 8.2 EJ. Biomass remains the main source of renewable energy in 

the EU-28, accounting for more than 62% of all renewable energies and is expected 

to make a significant contribution to 20% of the renewable energy target by 2020 

and even to reach 27% by 2030 [4]. 

Concerted efforts by the governmental and non-governmental sectors are absolutely 

essential to facilitate the modernization and diffusion of biogas technology in order 

to exploit the inherent potential that is currently underused and not exploited [5]. In 

the case of Colombia, in 2014, the Congress of the Republic approved Law 1715 of 

2014, "Through which the integration of non-conventional renewable energies into 

the National Energy System is regulated". 

This Law establishes the Colombian regulatory framework for the promotion and 

development of Non-Conventional Sources of Renewable Energy in Colombia [6]. 

In addition, studies on the use of biogas as a renewable energy source in Colombia 

from 2007 to 2018 have been carried out by the main universities in the country, 

covering important topics such as the use of biogas in combustion engines [7], [8], 

opportunities for the use of biogas from wastewater treatment and the 

physicochemical properties of biogas, which shows the interest of our researchers 

to delve deeper into this important subject, even beyond other countries in the 

region. 

The systems for generating heat and electricity from the use of biogas obtained from 

solid urban waste have been the subject of numerous studies on their technical, 

economic and environmental feasibility [9]. The bibliometric analysis tool offers 

the possibility of identifying the authors, institutions and issues related to the study  
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of biogas and its use and provides a route for assessing the importance of this study 

in the different countries, both in the region and globally [10]–[12]. 
Bibliometrics is the application of established statistical and mathematical methods 

to books, journals and other media to demonstrate historical movements and to 

determine the use of national or universal research [13]. Several bibliometric 

studies have been carried out to measure the evolution of research results in 

different thematic areas [14], [15], but few studies have been carried out on the 

contribution of Colombia to this issue. 

The main contribution of this article is to present the bibliometric review of the 

study of biogas from solid waste in the period from 2007 to 2018, and to determine 

the main actors in this area, as well as the direction in which this research is heading 

and the contribution of authors and institutions in Colombia. 

 

2. Methodology 
 

The methodology used to develop this study is presented as follow in Figure 1, 

where the four main steps are required sequential stages to make the bibliometric.    

 

 
Figure 1. Methodology used to developed the study 

 

3. Results and Discussion 
 

In the period 2007 to 2018, it was observed that with WoS support a total of 4138 

biogas-related items were recorded as shown in Table 1, where 58.6% of the 

publications are located in the period 2014-2017, each year has increased the 

production of articles on the use of biogas, which shows that the issue has become 

increasingly relevant among the scientific community and its rise is mainly due to 

increased environmental awareness and the goal of many countries to meet 

emissions targets and reduce the carbon footprint.  

 



 

 

3876                                                                                 Hegel Rincon Laurens et al. 

 

 

Table 1. Characteristic of publication per year 

 

 
 

The country with the most publications is China with a total of 635 publications, 

followed by Germany with 577, as shown in Figure 2. Both countries also lead the 

TLCS ranking with 1991 and 2525 respectively. 

 

 
 

Figure 2. Top 10 countries with the most publications 

 

The largest production of documents related to the issue of biogas was located in 

China, which due to population growth and high waste production, has 

implemented incentives ranging from subsidies to tax exemptions to develop 

projects related to the use of biogas as an alternative source of energy [16] followed 

by Germany where it is currently very common to find medium and large-scale 

biogas plants, there is also a great tradition and knowledge related to the production 

and use of biogas. The Germans have developed various technologies for obtaining 

biogas and have recently developed technologies that combine various processes 

and biomasses to obtain it. In addition, the German government has prioritized the 

study and research of renewable energy sources as a fundamental way to reduce 

costs and become self-sufficient in the field of energy [17]. 

The total number of publications was found grouped in 712 journals, among which 

BIORESOURCE TECHNOLOGY and RENEWABLE & SUSTAINABLE 

ENERGY REVIEWS stand out, which contain 12.7% of the articles and 

additionally 21.5% of the TLCS as shown in Table 2. 
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Table 2. Publications by journals 

 

Journals Cant 

Publication 

percentages TLCS 

TLCS 

percentages 

BIORESOURCE TECHNOLOGY 372 9.0% 1992 13.0% 

RENEWABLE & SUSTAINABLE ENERGY REVIEWS 152 3.7% 1298 8.5% 

BIOMASS & BIOENERGY 121 2.9% 918 6.0% 

INTERNATIONAL JOURNAL OF HYDROGEN ENERGY 116 2.8% 773 5.1% 

RENEWABLE ENERGY 115 2.8% 576 3.8% 

APPLIED ENERGY 95 2.3% 786 5.1% 

WASTE MANAGEMENT 93 2.2% 328 2.1% 

JOURNAL OF CLEANER PRODUCTION 78 1.9% 234 1.5% 

ENERGY 68 1.6% 426 2.8% 

WATER SCIENCE AND TECHNOLOGY 66 1.6% 213 1.4% 

 

Bioresource Technology is a peer-reviewed scientific journal published every two 

weeks by Elsevier, covering the field of biological resource technology. According 

to the Journal Citation Reports, it has a 2016 impact factor of 5.65 [18].  The 

magazine was established in 1979 as Agricultural Waste and renamed to Biological 

Waste in 1987, before obtaining its current title in 1991 [19]. It covers all areas 

related to biomass, biological waste treatment, bioenergy, bio-energy, bio-

transformation and analysis of bioresource systems, and technologies associated 

with conversion or production [20]. 

Renewable and Sustainable Energy Reviews is a peer-reviewed scientific journal 

covering sustainable energy research. It is published in 12 issues per year by 

Elsevier and the editor in chief is L. Kazmerski (National Renewable Energy 

Laboratory). According to the Journal Citation Reports, the journal has an impact 

factor of 6,798 in 2015 [21], the journal considers articles based on the themes of 

energy resources, applications, use, environment, technical-socioeconomic aspects, 

systems and sustainability [22]. The predominant language in publications is 

English with a total of 94.13% of publications, followed by German with 2.95% as 

shown in Figure 3. 

 

 
 

Figure 3. Language of publications 

 

The language of publication can be classified in the category ‘terms of trade'. That 

is a crucial aspect in the selection of literature to be cited by an author. Therefore,  
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communicating science in a language that is understandable to most people 

certainly increases the likelihood of being cited. English is undoubtedly the lingua 

franca of world science and although it may seem a little unfair to authors and 

readers in countries whose native language is not English, it is very convenient 

because it allows researchers from all over the world to communicate, cooperate 

with each other and share knowledge [23]. The largest number of documents 

published were articles with a total of 3467, followed by revisions with 272 and 

199 procedural documents as shown in Table 3. 

 

Table 3. Classification of publications 

 

 
 

The fact that the TLCS of the articles is so high in comparison to the other types of 

publications shows the quality of these kinds of publications, which provide 

research-based results and are of great value within the scientific community. From 

the 4138 articles analyzed in this study, the word "biogas" was used in 100% of the 

publications due to the nature of the study, the word "production" is used in 1509 

of the publications and "waste" is mentioned in 366 of the documents analyzed as 

shown in Table 4. 

 

Table 4. Most commonly used words in publications 

 

 
 

Clearly, the production of biogas from waste is an issue of growing importance 

within the scientific community due to the high impact on energy management as  
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an alternative source of non-conventional energy. Latin American publications as 

shown in Figure 4 occupy a smaller percentage of the total publications analyzed in 

this study, only 279 of the total of 4138 are counted, or 6.7%. 25 of the related 

documents correspond to Colombian institutions. 

 

 
 

Figure 4. Latin American publications 

 

In Colombia, the largest number of publications corresponds to the Universidad de 

Antioquia (UAT) with 14 articles, followed by the Universidad Del Valle and the 

Universidad Nacional de Colombia with 4 publications each. Finally, the 

Universidad Industrial de Santander (UIS) and the Universidad de los Andes are 

found with 2 and 1 publication, respectively, as shown in Figure 5. The most 

referenced are from the UAT with a TLCS of 91 and followed by the UIS with a 

TLCS of 2. 

 

 
 

Figure 5. Colombian publications 

 

 

The most influential author is Bedoya ID who has participated in the elaboration of 

5 publications and has a TLCS of 49, his main contribution is the study of biogas 

as fuel in combustion engines and power generation from biogas. 
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4. Conclusions 
 

Studies on the use of biogas as an alternative source of non-conventional renewable 

energy are continuously growing, this is reflected in the annual increase in 

publications related to its production, treatment and use, where China and Germany 

lead the biogas publications sector due to the impulse they receive from the 

governments of these countries, which have dedicated efforts to the development 

of this research, creating policies that encourage and promote such studies. Of the 

total number of articles, 94.13% were published in English, which indicates the 

universality of the topic and the ease of placement and citation in articles related to 

the same subject. Similarly, the largest number of publications on the use of biogas 

correspond to articles, this is a sample of the quality of this type of publication, 

which provides results based on research, which accredits great value within the 

scientific community. 

In Latin America, important advances have been made in the study of biogas, with 

Brazil being the leader with the greatest number of articles published as research 

results, Mexico and Colombia, although they are still distant in studies, contribute 

to growth. In fact, the articles published in Colombia were mostly made by the 

University of Antioquia, which leads the way, in this way we can see the need to 

involve the local academic and scientific community much more, especially 

considering the worldwide tendency to migrate to renewable energy sources. 
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