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Abstract 

In order to study in detail the research related to the published 

papers on Liquid biofuels, considering trends and 

classification criteria, a bibliometric analysis was developed 

using the Web of Science database as a source of information 

for the period 2010-2018. The Software Histcite was then 

used to calculate bibliometric indicators by country, 

institution, journal and author, and to determine the impact of 

their publications. From the results, the difficult situation of 

liquid biofuels production at present was determined due to 

the complex rules and regulations with the notable decrease in 

the production of scientific documents. The results generated 

of qualitative and quantitative type show that despite the 

negative behavior of the research production, the United 

States remains with a high participation in the subject, 

followed by 2 great powers such as China and the United 

Kingdom, as well as the journal with the highest production 

was Renewable & Sustainable Energy Reviews with 7.4% of 

the total publications and the institution that most published 

was Sandia Natl Lab with 30 records representing 4.5% of the 

total publications. 
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INTRODUCTION 

Bibliometric studies allow impact measurement, reference 

sets, research articles, impact of journals and institutes, 

understanding of scientific citations, mapping of scientific 

fields and production among others [1]. The investments and 

resources budgeted for research require measures or indicators 

that quantify their results and impact. Bibliometric indicators, 

associated with other economic and social indicators, have 

been used for decades for the planning and implementation of 

all aspects of research, as they allow for a very precise 

characterization of their development and, therefore, to inform 

decision-making on scientific policy [2]. 

Based on these indicators, it is possible to characterize the 

authors with the greatest research output and the relationship 

between them, the institutions that generate research, inter-

institutional collaboration, the journals in which the works are 

published, their productivity, concentration or dispersion, as 

well as their international dissemination and the repercussion 

and impact they have on future work [3]. 

Liquid biofuels are receiving increasing attention as a class of 

renewable fuels with the potential to help mitigate climate 

change, improve energy security and revitalize agricultural 

economies. Many countries plan to establish or expand biofuel 

industries and many have also established biofuel blending 

mandates for the transport sector [4]. 

High global demand for energy has increased rapidly over the 

last decade, with an annual rate of increase of 2.3% in 2013 

[5]. The depletion of fossil fuels and the environmental 

consequences of fossil fuel use are the two main reasons for 

forcing the world towards renewable biofuels, especially 

liquids, because of their ease of production, transport and 

application. The interest in biofuels can mostly be attributed 

to advantages such as the reduction of gas emissions 

responsible for global warming, contribution to the energy 

security of countries, they are also renewable and promote 

rural development [6]. The importance of biomass resources 

for energy production has shown that 75 per cent of the 

world's renewable energy and 13 per cent of the world's 

primary energy comes from biomass, while it is estimated that 

up to 30 per cent of the world's energy supply by 2050 will 

come from the contributions of bioenergy, especially liquid 

biofuels [7], [8]. 

 

METHODOLOGY 

Aim of the study 

This study identified the main authors, institutions, journals 

and countries contributing to the research of liquid biofuels 

and their technological advances. The analysis of the results 

was carried out from the data obtained from the main 

collection of the Web of Science database, which were then 

processed with the Histcite and VOSViewer computer tools, 

with the purpose of knowing the performance of the 

bibliometric indicators during the period from 2010 to 2018. 
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The question that summarizes the problem that prompted this 

analysis is: What is the trend in the search for scientific 

documents at the global level in relation to liquid biofuels? 

 

Information processing and results generation 

For data processing, results generation and subsequent 

qualitative and quantitative analysis, it was necessary to 

comply with the 4 steps shown in Figure 1. 

 

 

Figure 1. Process for performing bibliometric analysis. 

 

The first step corresponds to the search for information, in 

which criteria are defined as information base, keywords and 

the search equation, as well as information filtering and data 

downloading. Then, during the migration stage, all the 

downloaded data were exported to the Software Histcite 

where the bibliometric indicators were obtained. 

Later, in the visualization stage, the bibliometric indicators 

obtained were compiled, and graphs and tables were made 

showing the behavior of these, in addition, the VOSViewer 

software was used to obtain collaboration networks.    

 

RESULTS AND DISCUSSIONS 

Type of document and language 

considering the bibliometric analysis carried out with the help 

of the Histcite computer tool, it was determined that the most 

common way to make liquid biofuel technologies known is 

through scientific articles, due to the fact that of the 662 

records that were selected as the basis of study, 452 are 

articles, followed much lower by reviews with 172 records, 

together they cover 94.3% of the total number of documents, 

the remaining 5.7% is made up of 32 Proceedings paper, 3 

editorial material and 3 book chapters. These documents were 

written in 6 languages, 98.8% of which are written in English, 

while the remaining 1.2% are written in Chinese, Polish, 

Serbo-Croatian, Portuguese and Spanish, all of which show 

the authors' interest in internationalizing the information. 

 

Annual research output 

Figure 2 shows the annual production of the research in the 

period between the years 2010 to 2018, although the research 

production between the years 2011 to 2014 was similar there 

was always an increasing trend from 2010 to 2016, the latter 

being the year in which the highest results were obtained, 112 

records in total. In 2017 the number of registrations fell to 93, 

however, it was the year with the highest research production 

by the USA with 32 documents, for 2018 is not expected to 

increase further with respect to the previous year, one could 

even expect to follow a downward trend since there is 

currently a deficit of about 25% compared to the same date in 

2017. 

 

 

Figure 2. Evolution of the number of publications 

 

Distribution by country of research results and citations 

With the analysis of the distribution of research by country, it 

is possible to demonstrate the research capacity and 

development of new technologies of a country, in this study a 

total of 67 countries contributed to the research corresponding 

to liquid biofuels, in Figure 3 it is evident that the largest 

research production was contributed by the United States with 

a total of 221 documents, in addition, it is the first country in 

the list of local citations with 256 TLCS, which indicates the 

great impact of these publications, the technological advances 

and the commitment to climate change through new 

renewable energy sources. 

In addition to the United States, which represents 33.4% of 

the publications, considering the 662 documents obtained 

from the database, there are countries such as China with 73 

publications representing 11.3% and an TLCS value of 35, the 

United Kingdom with 40 registers, which indicates 6% and an 

TLCS value of 19, followed by Spain and India, the first with 

38 articles and an TLCS of 69 and the second with 37 articles 

and 49 local citations. It can also be highlighted from Figure 3 

that in recent years, research production in some countries has 

declined despite the increase provided by China and the USA, 
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which can be associated with the fact that the production of 

liquid biofuels has grown very slowly and is highly dependent 

on regulations and standards, which vary greatly from region 

to region. 

 

 

Figure 3. Distribution by country 

Another way to determine the quality of a country's research 

output is to relate the number of citations to the number of 

documents published, so that the average number of times a 

document is cited is known. Figure 4 shows the publications 

and the TLCS/Recs relationship, but it is possible to note that 

although Ireland is the country with the lowest number of 

publications in this group, it has the highest TLCS/Recs ratio, 

In contrast to this, the USA is the country with the highest 

number of publications, however, its TLCS/Recs ratio is only 

slightly higher than 1, which means that on average each 

document published by this country is cited on one occasion, 

while each document published by Ireland is cited on more 

than 6 occasions. 

 

Figure 4. TLCS/Recs relationship by country 

 

Figure 5 shows the interaction between countries through a 

network that is achieved with the help of the VOSViewer 

software. The diameter of the circles indicates the number of 

documents published and the lines between them the number 

of collaborations between countries. 

 

 

Figure 5. Network of collaboration between countries. 
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Institution-based distribution 

The research production capacity of the institutions can be 

observed by analyzing the bibliometric indicators obtained. 

Figure 6 shows that Sandia Natl Inst is the institution that 

contributed most research production between 2010 and 2018 

with 30 published documents and 61 local citations, its peak 

was presented in 2017, however in 2018 presents a declining 

trend compared to the previous year, followed by Joint 

BioEnergy Inst institutions with 19 published documents and 

a TLCS of 45, and Lawrence Berkeley Berkeley Natl Lab 

with 17 publications and 14 local citations, the 5 institutions 

with the greatest research production are North American and 

have presented a downward trend for this last year, this can be 

associated with the difficult political and social moment that 

this country is going through in relation to the commitment to 

climate change and its withdrawal from the Paris agreement, 

in addition to the complex rules and regulations governing the 

production of liquid biofuels. 

 

Figure 6. Institutional production 

To know the quality of the institutions' research production, 

the relationship between the number of local citations and the 

number of publications was calculated. The results obtained 

are shown in Figure 7. The institution with the highest 

TLCS/Recs ratio was CIEMAT, which despite having only 2 

documents published, has been cited on average 30 times. 

 

Figure 7. TLCS/Recs relationship for institutions 

 

Figure 8 shows the collaboration between various institutions, 

which made important and significant contributions in the 

field of liquid biofuels and their new technologies, the size of 

the circle indicates the number of documents published by 

each institution and the line that unites them represents the 

number of papers shared among them, so the wider the line, 

the more academic collaboration there is, this network of 

collaboration was obtained using VOSViewer Software. 

 

 

Figure 8. Institutional collaboration network 

  Institutions Recs TLCS TLCS/Recs  

 CIEMAT 2 60 30,0  
 Univ Saskatchewan 2 37 18,5  
 Univ Coll Dublin 3 40 13,3  
 Indian Inst Tech Delhi 4 39 9,8  
 CUNY 2 13 6,5  
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Distribution of journals and research documents 

In total 225 journals contributed the 662 publications obtained 

related to liquid biofuels, the first 20 journals published 318 

documents, thus covering nearly 50% of academic production. 

The journal with the highest number of publications was 

Renewable Sustainable Energy Reviews with 49 publications 

and 109 local citations, during the period from 2010 to 2018 

its production has been very variable, its peak was presented 

in 2015 achieving 16 publications, during the next 3 years 

presented a considerable decrease. This is followed by the 

institutions Bioresources Technology and Biotechnology for 

Biofuels with 40 and 26 publications and an TLCS of 99 and 

0 respectively. Figure 9 shows the research behavior of the 5 

institutions that have published the most since 2010, in 

general there has been a significant decrease in research 

production since 2016. 

 

Figure 9. Journal publications 

In addition to this, Figure 10 shows the 5 journals with the 

highest ratio between the number of local citations and the 

number of documents published, as an indicator of the quality 

and influence of the publications. 

 

 

Figure 10. TLCS/Recs relationship for journals 

 

The collaborations between the main journals are very well 

received, as this leads to a constant improvement in the 

production of research, Figure 11 presents a network of 

collaboration between the most important journals in this 

field, the size of the circle is proportional to the number of 

publications they have and the lines that link them together 

indicate the number of citations that exist between them. 

 

 

 

 

 

 

 

Figure 11. Collaboration network at the journal level. 

 Journal Recs TLCS TLCS/Recs  

 Current Opinion in Plant Biology 1 6 6,0  

 
Proceedings of the National 

Academy of Sciences of the USA 
3 16 5,3  

 Applied Catalysis b-Environmental 2 6 3,0  
 Chemical Society Reviews 1 3 3,0  

 
Computers & Chemical 

Engineering 
4 11 2,8  
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Figure 12. Top 15 high impact authors. 

 

High impact authors 

The criteria considered to organize the high impact authors 

was the number of citations at the local level (TLCS), 

presented in Figure 12. The most prominent researcher was 

Steven X Ding, whose production is summarized in 31 

published articles and 176 TLCS, which is no more than the 

number of times cited by the authors of this study. In second 

place, Guang-Hong Yang is located with 26 registrations and 

141 TLCS.  

Figure 12 shows the 10 authors with the highest research 

output, Simmons BA. is the author with the highest number of 

publications, 29 documents in total and an TLCS of 61, which 

indicates the number of times it was cited in articles that are 

part of this study, Second, is Singh S. with 23 registrations 

and an TLCS equal to 49. Apart from the authors listed, it is 

important to highlight the work of authors such as Alvira P., 

Negro MJ. and Tomas-Pejo E. who, despite having only one 

published document, have the highest TLCS with a value of 

60. 

Figure 13 shows the collaboration between the authors with 

the greatest research output, the size of the circles is 

proportional to the number of documents published by each 

author and the lines that link them describe the level of 

interaction between them and the impact on the contiguous 

works. 

 

 

Figure 13. Network of collaboration between authors. 
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Most cited works 

The article with the highest number of citations is 

Pretreatment technologies for an efficient bioethanol 
production process based on enzymatic hydrolysis: A review, 

published in 2010 by the journal Bioresource Technology and 

whose authors were Alvira P., Negro MJ. and Tomas-Pejo E., 

This work has 60 local citations, the most important being the 

following: Biofuels from microalgae-A review of technologies 
for production, processing, and extractions of biofuels and co-
products and Production of first and second-generation 
biofuels: A comprehensive review both with 35 local citations 

and published in Renewable & Sustainable Energy Reviews 

journal in 2010. Figure 14 shows the most important items 

according to their LCS. 

 

 

Figure 14. Top 5 high impact articles. 

 

Keyword Display Analysis 

A relationship network was created using the VOSViewer 

software, in which the keywords used for the development of 

studies on liquid biofuels can be seen, as shown in Figure 15. 

The most commonly used words were "Biomass", "Biofuels" 

and "Technologies". 
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Figure 15. Keyword relationship graph 

 

CONCLUSIONS 

In general, there was no clear trend in liquid biofuels research 

during the period studied, the peak was reached in 2016, 

however, the decrease in published documents and research in 

recent years show a slump in the development of new 

technologies for liquid biofuels production, and due to 

government policies, it is expected that 2018 will not exceed 

the research production of 2017, currently 25 countries 

contribute significantly to the production of this renewable 

energy source. 

The research work published in journals such as Sandia Natl 

Labs, Jont BioEnergy Inst, Lawrence Berkeley Natl lab, 

among others, among the top 10 publications, and authors 

such as Simmons BA. and Singh S. who are part of Joint 

BioEnergy Inst, show that one of the countries that most 

promotes the development of renewable energy sources and 

more specifically liquid biofuels. 
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