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ABSTRACT

This report presents a bibliometry about the research topic "Energy financing
competitiveness contribution in the business sector”. It was made using the Scopus
database, a set of 2,609 documents was obtained in a first search with the keywords energy
AND financing (period 2011-2021). In the second search, the words business AND sector
were applied as a filter. The results were 119 studies; the two samples were analyzed using
the Bibliometrix package of the statistical software R.
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1. INTRODUCTION

A bibliometric analysis is made on the topic: Energy financing competitiveness
contribution worldwide and specifically the business sector to delve into the following
research questions:

* Q1: Who are the most relevant authors, countries, and institutions of energy financing
competitiveness fields in the business sector worldwide?

* Q2: What are the most cited authors, documents, and sources on the topic of energy
financing competitiveness in the business sector worldwide?

* Q3: What are the collaboration networks among authors, institutions, and countries?
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The other sections of this work are organized as follows: Section 2 specifies the
methodology used. Section 3 presents the research general information consulted and
section 4 describes the results obtained in terms of authors, countries, institutions, and co-
citation network.

In the first research results, it was identified that the publications world production
presents an upward trend with the largest number of scientific investigations presented in
the year 2021. One of the most relevant authors is Wang Y with 13 published documents,
United States is the country with the most publications that contribute to this research area,
one of the most cited documents (680) is by Author Kabir, E, from the 2018 issue of
Renewable and Sustainable Energy Reviews. In the results after the filter, it was identified
that the world production of publications presents an upward trend with the largest number
of scientific investigations presented in the year 2020. Authors with great relevance are not
observed, the contribution of the first 20 is 2 published documents, the United Kingdom
contributes with the most publications to this research area (31) and one of the most cited
documents (143) is by the author Shahbaz M., from the year 2016 of the Energy Policy
magazine.

2. METHODOLOGY

This study is a bibliometric analysis that allows validating the study progress in terms of
the research question: What has been the contribution to the energy financing
competitiveness in the business section worldwide? (Li, Zhou, Xue, & Huang, 2014).
(Pritchard, 1969). It is quantitative in nature because it measures the variables under study
in published texts (Flores, Mufioz, &Cabafiero, 2004), for which it relies on inferential
statistics and mathematical techniques (Thelwall, 2009), (Norton, 2001). It is desired to
identify authors, journals, institutions, with the purpose of evaluating the impact of the
publications regarding citations, periodicity, a number of authors, and countries (Kostoff,
Tshiteya, Pfeil, Humenik, &Karypis, 2005), achieving filtering of the published texts
through statistical filtering (Carvalho, Fleury, & Lopes, 2013) and thereby strengthen the
search for publications for a timely qualitative interpretation that would support any state of
the art (Urquhart & Dunn, 2013).

In this sense, the first systematic literature search was made in the Scopus database using
the keywords "Energy” AND "Financing”, initially limited by the year of publication. The
year 2011 was established as the lower limit and the year current one as the upper limit
(both inclusive) and with documents with languages in English or Spanish, leaving the
search equation as follows:”
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( TITLE-ABS-KEY (energy ) AND TITLE-ABS-KEY ( financing)) AND PUBYEAR
> 2010 AND ( EXCLUDE ( DOCTYPE, "ed") OR EXCLUDE ( DOCTYPE, "sh")
OR EXCLUDE ( DOCTYPE , "tb") OR EXCLUDE ( DOCTYPE , "dp") OR
EXCLUDE ( DOCTYPE, "er")) AND ( EXCLUDE ( LANGUAGE , "Russian") OR
EXCLUDE ( LANGUAGE , "Chinese") OR EXCLUDE ( LANGUAGE , "French")
OR EXCLUDE ( LANGUAGE , "German") OR EXCLUDE ( LANGUAGE , "Polish"
) OR EXCLUDE ( LANGUAGE , "Portuguese” ) OR EXCLUDE ( LANGUAGE ,
"Ukrainian" ) OR EXCLUDE ( LANGUAGE , "Korean" ) OR EXCLUDE (
LANGUAGE , "Czech") OR EXCLUDE ( LANGUAGE , "ltalian") OR EXCLUDE (
LANGUAGE , "Bosnian" ) OR EXCLUDE ( LANGUAGE , "Japanese" ) OR
EXCLUDE ( LANGUAGE , "Persian") OR EXCLUDE ( LANGUAGE, "Turkish"))”.

The development of the previous equation generated 2,609 results. From which, due to
database restrictions, only the most relevant 2,000 were downloaded in.bib format. These
initial results were examined in the Bibliometrix package of the statistical software R. To
obtain a content general idea of the exploration.

Consecutively, a second search was made. The first exploration was filtered with the
keywords "business” AND "sector" as shown in the following search equation. : “(TITLE-
ABS-KEY (energy) AND TITLE-ABS-KEY (financing) AND TITLE-ABS-KEY
(business AND sector)) AND PUBYEAR > 2010 AND (EXCLUDE (LANGUAGE,
"Bosnian™) OR EXCLUDE (LANGUAGE, "Chinese"™) OR EXCLUDE (LANGUAGE,
"German") OR EXCLUDE (LANGUAGE, "Portuguese™) OR EXCLUDE
(LANGUAGE, "Russian"))”.

After applying the filters, the derivations achieve were 119 documents, which were
downloaded from Scopus in CSV format. After it, the documents were imported from the
package mentioned above, where the bibliometric analysis was applied, which generated an
indicators series that counted the digit of documents published in the selected time, the
association in areas of knowledge, the authors with the greatest contribution, the sources
procedure, the entities, and countries with the greatest contribution in the publications, as
well as the frequent horizon of the citations received.

Regarding the structure of the document, the results are shown according to each search,
detailing the bibliometrics laws, for which the document entitled A Bibliometric Analysis
of Trends in Humanitarian Logistics (Ceballos-Parra) is taken as a presentation model
(Sarache, & Gomez, 2018).

The general information of the studies retrieved in the first search is presented in Table 1.

3. RESULTS
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3.1 First search results

Table 1. General information of the first search of 2,000 documents

Description Results
MAIN INFORMATION ABOUT DATA
Timespan 2011:2022
Sources (Journals, Books, etc) 875
Documents 2000
Average years from publication 4,34
Average citations per documents 10,17
Average citations per year per doc 2,078
References 72501
DOCUMENT TYPES
article 1106
book 43
Book chapter 175
Business article 6
Conference paper 471
Conference review 18
note 50
review 131
DOCUMENT CONTENTS
Keywords Plus (ID) 7114
Author's Keywords (DE) 4499
AUTHORS
Authors 4830
Author Appearances 5774
Authors of single-authored documents 435
Authors of multi-authored documents 4395
AUTHORS COLLABORATION
Single-authored documents 537
Documents per Author 0,414
Authors per Document 2,42
Co-Authors per Documents 2,89
Collaboration Index 3

3.1.1 Laws of bibliometrics
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Authors' Productivity Law (Lotka's Law): As can be seen in Table 2, 4,829 authors were
identified. According to the logarithmic representation shown in Figure 1, the articles were
analyzed to fulfill Lotka's law. In other words, in the energy field financing, a small number
of authors have the largest contributions number and are consolidated as the most
productive. In this case, 88.13% of the identified authors have made only one contribution
to the field of study, 8.61% made 2 contributions, and only 3.25% have published three or
more papers. Although Lotka's law is complied with, research in this area of study is
characterized by many transitory authors (98.63% with three or fewer contributions) and
few specialized ones (66 authors out of 4,829 identified).

Table 2. The number of authors and contributions made

Number of contributions Number of authors
1 4256
2 416
3 91
4 35
5 14
6 7
7 2
8 1
9 1
10 3
11 1
12 1
13 1
Total contributions: 5710* Total: 4829

* The total number of contributions was obtained by multiplying the number of authors by
the number of contributions
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Figure 1. Graphic behavior of the Lotka function

Law of dispersion of the scientific bibliography (Bradford's Law): According to this law,
33.45% of the publications analyzed (2000) in the research area are concentrated in only 24
journals, the first six are: Energy policy, Renewable and sustainable energy reviews,
Energies, E3S web of conferences, Sustainability (Switzerland) and IOP conference series:
earth and environmental science. In Table 3 it can be seen how, in the first 24 journals, 669
of the published articles are concentrated.

Table 3. The journals number and papers published in the research area

Journal Number of papers Journal Number of papers
accumulated accumulated
1 119 13 506
2 184 14 525
3 227 15 543
4 263 16 561
5 298 17 577
6 332 18 592
7 363 19 607
8 390 20 620
9 416 21 633
10 442 22 645
11 467 23 657
12 487 24 669
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Law of exponential growth: A slightly increasing distribution was observed since 2011,
with some peaks of lower productivity without these signifying a continued decrease in
scientific production on the subject under study, as shown in Figure 2.
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Figure 2. The article number per year

3.1.2 Bibliometric indicators

Personal indicators: For the purposes of this study, only the authors' geographical point was
investigated to identify the territories with the highest obtaining. Therefore, 97 countries
worldwide were identified investigating energy financing”. “The 4 most productive
countries in this field of study were: the United States, China, the United Kingdom, and
Germany, with 700, 480, 265 and 219 contributions, respectively. Figure 3 presents the top
20 countries with the highest publications number.
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Figure 3. Academic production by country

Productivity indicators: 20 of the first authors make up the group with the highest
productivity in the research area. The 5 most outstanding are Wang Y., Sovacool BK, Liu
Y., Li Y., and Liu X. As can be seen in figure 4. Although the geographic location indicator
highlights the United States, 4 of the most productive authors on the subject are from
China.
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Figure 4. Most relevant authors

On the other hand, 2,138 institutions with publications on the energy financing subject were
identified. Of these, the first 20 concentrates 13.8% of the works examined. In Figure # 5,
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the most fruitful establishments in the area are exposed. As expected, the 2 most
transcendental belong to authors with the highest performance; For example, the University
of California, and North China Electric Power University are origins the institutions of
Benjamin K. Sovacool and Wang Y., respectively. It can also be seen in the graph that 25
of the articles presented do not report the name of the academic institution originally.
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Figure 5. Most productive academic institutions

Dispersion indicators: From the 2,000 publications analyzed, the first 20 have been cited
3,960 times and are listed below in Table 4. It is substantial to suggest that the currently
disclosed sections require more time in the disclosure window to be considered among the
texts group incorporated into the most mentioned category. For example, if the 20 most
cited sections are taken, only 5 of them correspond to the last five years of the study phase.

Table 4. Top twenty most cited documents

DOCUMENTS DOI CITATIONS
Kabir E., 2018, Renew ablesustainable
energy 10.1016/j.rser.2017.09.094 680
10.1016/s0140-6736(18)32594-
Watts N., 2018, Lancet 7 335
Creutzig F., 2017, Natenergy 10.1038/nenergy.2017.140 267
Magagna D., 2015, Int J. mar energy 10.1016/j.ijome.2015.05.001 189
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Glover JI., 2014, Int j prod econ 10.1016/j.ijpe.2013.12.027 187
Masini A., 2012, Energy policy 10.1016/j.enpol.2010.06.062 186
Kitzing L., 2012, Energy policy 10.1016/j.enpol.2012.08.064 179
Yildiz, 2015, Energy res socsci 10.1016/j.erss.2014.12.001 176
Howell St, 2017, am econ rev 10.1257/aer.20150808 168
Ouyang X., 2014, energy policy 10.1016/j.enpol.2014.03.030 168
Hofsetz K., 2012, biomass bioenergy ~ 10.1016/j.biombioe.2012.06.038 165
Baker L., 2014, new polit econ 10.1080/13563467.2013.849674 162
Mazzucato M., 2018, technol forecast
socch 10.1016/j.techfore.2017.05.021 157
Shahbaz M., 2016, energy policy 10.1016/j.enpol.2016.09.002 143
BrunkeJc., 2014, j clean prod 10.1016/j.jclepro.2014.04.078 142
thollander P., 2013, applenergy 10.1016/j.apenergy.2013.05.036 139
Vildiz O., 2014, renewenergy 10.1016/j.renene.2014.02.038 133
Ondraczek J., 2015, renewenergy 10.1016/j.renene.2014.10.053 131
Pearlson M., 2013, biofuel bioprod
biorefining 10.1002/bbb.1378 127
Doytch N., 2016, energyecon 10.1016/j.eneco0.2015.12.010 126

3.2 Second search results

Table 5. Main information of the search for 119 documents

DESCRIPTION RESULTS
MAIN INFORMATION ABOUT DATA
Timespan 2011:2022
Sources (Journals, Books, etc) 91
Documents 119
Average years from publication 3,71
Average citations per documents 8,403
Average citations per year per doc 1,678
References 4977
DOCUMENT TYPES
article 64
book 2
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Book chapter
Conference paper
Conference review
note
review
short survey
DOCUMENT CONTENTS
Keywords Plus (ID)
Author's Keywords (DE)
AUTHORS
Authors
Author Appearances
Authors of single-authored documents
Authors of multi-authored documents
AUTHORS COLLABORATION
Single-authored documents
Documents per Author
Authors per Document
Co-Authors per Documents
Collaboration Index

708
384

344
383
22
322

26
0,346
2,89
3,22
3,46

3.2.1 Laws of bibliometrics

Authors' Productivity Law (Lotka's Law): As can be seen in Table # 6, 343 authors were
identified. According to the logarithmic representation shown in Figure # 7, the examined

sections comply with Lotka's law.

It is noteworthy, in the energy financing field, a small number of authors have the largest
number of contributions and are strengthened as the most lucrative. In this case, 89.5% of
the recognized authors have made only one contribution to the field of study and the
remaining 10.5% have made a maximum of 2 contributions. Despite complying with this
law, the analysis on this topic shows several temporary authors in publications related to

the study and a few specialized ones.

Table 6. Authors number and contributions made

Number of contributions

Number of authors

1
2

Total contributions: 379*

Total: 343
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*The total of contributions was achieved by increasing the authors' number by the
representation of contributions.
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Figure 7. Graphic behavior of the Lotka function

Law of dispersion of the scientific bibliography (Bradford's Law): According to this law,
34.45% of the publications analyzed (119)” in the exploration field are grouped into only
14 journals, the first six are: Energy policy, and Energy Research, and Social Science, E3S
web of conferences. Energy efficiency and international journal of energy sector
management. In Table# 6 you can see how, in the first 14 journals, 41 of the published
articles are concentrated.

Table 6. Authors number and contributions made

Journal Number of papers Journal Number of papers
accumulated accumulated
1 9 8 29
2 13 9 31
3 16 10 33
4 19 11 35
5 22 12 37
6 25 13 39
7 27 14 41
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Law of exponential growth: A slightly increasing distribution is observed from 2011 to
2022, with some peaks of lower productivity without these meaning a continued decrease in
scientific production on the subject under study, as shown in Figure #8. The period where
the greatest effective collection was obtained was in 2020 (21).

Figure 8. The number of articles per year
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3.2.2 Bibliometric indicators

Personal indicators: For this study purposes, only the geographical location of authors was
analyzed to identify the regions with the highest productivity. As a result, 53 countries
worldwide were identified investigating energy financing. The 4 most productive countries
in this field of study were: the United Kingdom, United States, Italy, and Germany, with
31, 26, 21, and 13 contributions, respectively. Figure #10 presents the top 20 countries with
the highest number of publications.
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Figure 10. Academic production by country

Productivity indicators: Production at the author level is considered low, as can be seen in
Figure # 12, the number of the maximum contributions for each of the first 20 is 2
documents.
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Figure 11. Most productive authors

On the other hand, 135 entities with disclosures on the energy financing subject were
identified. Of these, the first 20 concentrates 32.31% of the work carried out. In Figure #
12, the most productive organisms in the area are revealed. The five with the highest
productivity are the University of Manchester, and the Plekhanov Russian University of
Economics, and University Sultan ZainulAbidin, and Department of Electrical and KTH
Royal Institute of Technology, correspondingly.
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Figure 12. Most productive institutions

Dispersion indicators: From the 119 publications analyzed, the first 20 have been cited 779
times and are listed below in Table #7. “However, it is important to note that the most
recently published articles require a longer maturation period before entering the group of
the most cited. For example, when the 20 most cited articles of this item are analyzed, only

5 of them belong to the last five years of the study period”.

Table 7. Most cited documents

DOCUMENTS DOl CITATIONS
Shahbaz M., 2016, energy policy 10.1016/j.enpol.2016.09.002 143
Yildiz O., 2014, renew energy 10.1016/j.renene.2014.02.038 133
Criscuolo C., 2015, energy policy 10.1016/j.enpol.2015.03.023 62
Hochstetler K., 2015, global environpolit 10.1162/glep_a_00312 50
Tao J.Y., 2016, energy policy 10.1016/j.enpol.2016.03.021 43
Moner-Girona M., 2018, renewable
sustainable energy 10.1016/j.rser.2018.04.018 32
Boyd W., 2014, ucla law rev 31
Kolk A., 2012, corpgov 10.1108/14720701211267865 30
LimayeDr, 2011, energyeffic 10.1007/s12053-011-9119-5 29
Roshchanka V., 2016, j clean prod 10.1016/j.jclepro.2015.05.078 24
Blyth W., 2015, energy policy 10.1016/j.enpol.2015.08.028 23
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Ragosa G., 2019, j clean prod 10.1016/j.jclepro.2019.06.166 23
Haselip J., 2014, energy policy 10.1016/j.enpol.2013.10.013 21
Leurent M., 2017, energy policy 10.1016/j.enpol.2017.04.025 21
Lee C.W., 2014, renew energy 10.1016/j.renene.2014.03.015 21
Muchunku C., 2018, wiley interdiscip rev
energy 10.1002/wene.282 21
Dixon R.K, 2011, mitigation adapt strateg
global ch 10.1007/s11027-010-9253-y 20
Khatoon A., 2019, energies 10.3390/en12173317 19
Borge-Diez D., 2015, energy 10.1016/j.energy.2015.07.005 17
Bergman N., 2020, energy res socsci 10.1016/j.erss.2019.101386 16

3.2.3 Analysis of the relationship and collaboration between authors

The characterization of the relationships among the most prestigious authors will increase
the importance of this study. To this result, it was derived to elaborate through the
"Bibliometrix of R statistical software™ package, "the construction of the relationship and
collaboration map, taking as reference the database” that contains 119 documents retrieved
from the Scopus database, for this, the study recognized as "Co-authorship™ was used as an
example of study, which considers the authors as units of analysis, through the 'Full
counting' method.

Figure #13 shows the co-occurrence projection of keywords, it allowed the characterization
of 4 clusters that involve the 119 documents analyzed, in the first cluster a set of words is
grouped where the most relevant are investments, commerce, and economics among others;
in the second cluster we find that the most relevant words are: energy efficiency, energy
conservation, sustainable development, etc; in the third cluster words such as energy policy,
finance, renewable resource, etc; and in the last cluster words like investment, energy
market, etc.
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Figure 13. Map of co-occurrences of keywords
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Figure 14. Analysis of correlation and collaboration between authors
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Taking into account figure #14, it is possible to observe that the relationship analysis
carried out yielded 4 groups or clusters, the first group is made up of 6 authors, Brown,
Bird, Rosenow, Bertoldi, Wilson, and Joskow; the second group is made up of 10 authors,
Zhang, Lee, Hall, Wang, Liu, Mazzucato, Sovacool, Kim, Shahhaz, and Lerner; the third
group is made up of 2 authors, Vine, Singh; and the last cluster is made up of Lewis and
other unknown authors.

4, CONCLUSION
4.1 First search

The scientific elaboration in high impact sources regarding the energy financing worldwide
study in the first phase search, evidence that it has had a stable growth in the years (2011-
2022), where it is important to highlight a slight increase in scientific production in the last
4 years (2018-2021), which had an increase of 28% compared to the previous 7 years
(2011-2017).

The general procedure in relation to the sources characteristics of published documents
shows a high preference (55.3%) to publish mainly in the type of articles, followed by
products presented at conferences (24.45%) and book chapters (8.75%).

Authors with high relevance in the research topic are not presented, 98% of those who
contribute the most have a maximum of 2 publications, the other 2% have from 3 to a
maximum of 13 contributions.

There is no strong relevance in the keywords related to the research topic, there is a lot of
dispersion in the terms.

4.2 Second search

It can be concluded in the first place that 89.5% of the recognized authors have made only
one contribution to the field of publication and the remaining 10.5% maximum 2
contributions, that is, "although Loftka's law is fulfilled", exploration in this area of study is
identified by a large increase in momentary authors and few scientists.

Second, it is determined that, for this study of 119 of the analyzed publications, 34.45% are
concentrated in only 14 journals.

A slightly increasing distribution is observed from 2011 to 2022, with some peaks of lower
performance without these representing an extended decrease in scientific elaboration on
the subject under study. As of 2018, there was a significant increase in the number of
annual publications.
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The frequent procedure in relation to the sources characteristics of disclosed writings shows
a high preference (53.78%) to disclose especially in the typology of sections, followed by
effects exhibited in conferences (20.17%) and book chapters (14.29%).

Authors with high relevance in the research topic are not presented, 100% of those who
contribute have a maximum of 2 publications.

REFERENCES

Avila, J. (2020). Methodology for energy consume optimization with a high GHG
reduction emissions, application in the largest colombian oil field. Society of Petroleum
Engineers.

Baker, L., Newell, P., & Phillips, J. (2014). The political economy of energy transitions: the
case of South Africa. New Political Economy, 19(6), 791-818.

Bergman, N., & Foxon, T. J. (2020). Reframing policy for the energy efficiency challenge:
Insights from housing retrofits in the United Kingdom. Energy Research & Social Science,
63, 101386.

Blyth, W., McCarthy, R., & Gross, R. (2015). Financing the UK power sector: Is the
money available?. EnergyPolicy, 87, 607-622.

Borge-Diez, D., Colmenar-Santos, A., Pérez-Molina, C., & Lopez-Rey, A. (2015).
Geothermal source heat pumps under energy services companies finance scheme to
increase energy efficiency and production in stockbreeding facilities. Energy, 88, 821-836.

Botero, S., Isaza C, F., & Valencia, A. (2010). Evaluation of methodologies for
remunerating wind power's reliability in Colombia. Renewable and Sustainable Energy
Reviews, 2049-2058.

Brunke, J. C., Johansson, M., & Thollander, P. (2014). Empirical investigation of barriers
and drivers to the adoption of energy conservation measures, energy management practices
and energy services in the Swedish iron and steel industry. Journal of Cleaner
Production, 84, 509-525.

Cano, S., & Botero, S. (2012). Hydro-thermal generation portfolio optimization at the
Colombian power market. Dyna, 62-71.

Carvalho, M. M., Fleury, A., & Lopes, A. P. (2013). An overview of the literature on
technology roadmapping (TRM): Contributions and trends. Technological Forecasting and
Social Change, 1418-1437.

164 http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 6, 2021

Ceballos-Parra, P., Sarache , W., & Gomez, D. (2018). Un Andlisis Bibliométrico de las
Tendencias en Logistica Humanitaria. Informacion tecnoldgica, 29(1), 91-104.
doi:http://dx.doi.org/10.4067/S0718-07642018000100091

Colmenar-Santos, A., & Rosales-Asensio, E. (2016). Evaluation of the cost of using power
plant reject heat in low-temperature district heating and cooling networks. Applied Energy,
892-907.

Creutzig, F., Agoston, P., Goldschmidt, J. C., Luderer, G., Nemet, G., & Pietzcker, R. C.
(2017). The underestimated potential of solar energy to mitigate climate change. Nature
Energy, 2(9), 1-9.

Criscuolo, C., & Menon, C. (2015). Environmental policies and risk finance in the green
sector: Cross-country evidence. Energy Policy, 83, 38-56.

Dixon, R. K., Scheer, R. M., & Williams, G. T. (2011). Sustainable energy investments:
contributions of the Global Environment Facility. Mitigation and adaptation strategies for
global change, 16(1), 83-102.

Doytch, N., & Narayan, S. (2016). Does FDI influence renewable energy consumption? An
analysis of sectoral FDI impact on renewable and non-renewable industrial energy
consumption. Energy Economics, 54, 291-301.

Flores, M., Mufioz, V., & Cabarfiero, M. (2004). Analisis bibliométrico comparativo entre
tres disciplinas del ambito de la salud, Comunicacion presentada en la XV Jornadas de
Interrelacion de Enfermeria. Interrelaciéon de enfermeria en Europa, 97-103.

Glover, J. L., Champion, D., Daniels, K. J., &Dainty, A. J. (2014). An Institutional Theory
perspective on sustainable practices across the dairy supply chain. International Journal of
Production Economics, 152, 102-111.

Haselip, J., Desgain, D., & Mackenzie, G. (2014). Financing energy SMEs in Ghana and
Senegal: Outcomes, barriers and prospects. Energy Policy, 65, 369-376.

Hochstetler, K., & Kostka, G. (2015). Wind and solar power in Brazil and China: interests,
state—business relations, and policy outcomes. Global Environmental Politics, 15(3), 74-94.

Hofsetz, K., & Silva, M. A. (2012). Brazilian sugarcane bagasse: Energy and non-energy
consumption. Biomass and Bioenergy, 46, 564-573.

Howell, S. T. (2017). Financing innovation: Evidence from R&D grants. American
Economic Review, 107(4), 1136-64.

Isaza Cuervo, F., & Arredondo-Orozco, C. (2021). Photovoltaic power purchase agreement
valuation under real options approach. Renewable Energy Focus, 96-107.

165 http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 6, 2021

Kabir, E., Kumar, P., Kumar, S., Adelodun, A. A., & Kim, K. H. (2018). Solar energy:
Potential and future prospects. Renewable and Sustainable Energy Reviews, 82, 894-900.

Khatoon, A., Verma, P., Southernwood, J., Massey, B., & Corcoran, P. (2019). Blockchain
in energy efficiency: Potential applications and benefits. Energies, 12(17), 3317.

Kitzing, L., Mitchell, C., & Morthorst, P. E. (2012). Renewable energy policies in Europe:
Converging or diverging?. Energy policy, 51, 192-201.

Kolk, A., & van den Buuse, D. (2012). In search of viable business models for
development: sustainable energy in developing countries. Corporate Governance: The
international journal of business in society.

Kostoff, R. N., Tshiteya, R., Pfeil, K. M., Humenik, J. A., & Karypis, G. (2005). Power
source roadmaps using bibliometrics and database tomography. Energy, 709-730.

Lee, C. W., & Zhong, J. (2014). Top down strategy for renewable energy investment:
Conceptual framework and implementation. Renewable Energy, 68, 761-773.

Leurent, M., Jasserand, F., Locatelli, G., Palm, J., Rdm4, M., & Trianni, A. (2017). Driving
forces and obstacles to nuclear cogeneration in Europe: Lessons learnt from Finland.
Energy Policy, 107, 138-150.

Li, X., Zhou, Y., Xue, L., & Huang, L. (2014). Integrating bibliometrics and roadmapping
methods: A case of dye-sensitized solar cell technology-based industry in China.
Technological Forecasting and Social Change, 205-222.

Limaye, D. R., & Limaye, E. S. (2011). Scaling up energy efficiency: the case for a Super
ESCO. Energy Efficiency, 4(2), 133-144.

Magagna, D., & Uihlein, A. (2015). Ocean energy development in Europe: Current status
and future perspectives. International Journal of Marine Energy, 11, 84-104.

Martinez-Ruiz, Y., & Manotas-Duque, D. (2021). Evaluation of investment projects in
photovoltaic solar energy using the dnpv methodology. International Journal of Energy
Economics and Policy, 180-185.

Masini, A., & Menichetti, E. (2012). The impact of behavioural factors in the renewable
energy investment decision making process: Conceptual framework and empirical
findings. Energy Policy, 40, 28-38.

Mazzucato, M., & Semieniuk, G. (2018). Financing renewable energy: Who is financing
what and why it matters. Technological Forecasting and Social Change, 127, 8-22.

166 http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 6, 2021

Moner-Girona, M., Solano-Peralta, M., Lazopoulou, M., Ackom, E. K., Vallve, X., &
Szabo, S. (2018). Electrification of Sub-Saharan Africa through PV/hybrid mini-grids:
Reducing the gap between current business models and on-site experience. Renewable and
Sustainable Energy Reviews, 91, 1148-1161.

Muchunku, C., Ulsrud, K., Palit, D., & Jonker-Klunne, W. (2018). Diffusion of solar PV in
East Africa: What can be learned from private sector delivery models?. Wiley
interdisciplinary reviews: Energy and environment, 7(3), e282.

Norton, M. (2001). Introductory concepts in information science. The American Society for
Information Science by Information Today (ASIS).

Ondraczek, J., Komendantova, N., &Patt, A. (2015). WACC the dog: The effect of
financing costs on the levelized cost of solar PV power. Renewable Energy, 75, 888-898.

Pearlson, M., Wollersheim, C., & Hileman, J. (2013). A techno-economic review of
hydroprocessed renewable esters and fatty acids for jet fuel production. Biofuels,
Bioproducts and Biorefining, 7(1), 89-96.

Pritchard, A. (1969). Statistical bibliography or bibliometrics. Journal of documentation,
60.

Ragosa, G., & Warren, P. (2019). Unpacking the determinants of cross-border private
investment in renewable energy in developing countries. Journal of Cleaner Production,
235, 854-865.

Roshchanka, V., & Evans, M. (2016). Scaling up the energy service company business:
market status and company feedback in the Russian Federation. Journal of Cleaner
Production, 112, 3905-3914.

Rotondaro, V., & Carvalho, M. (2013). A bibliometric study on the evolution of Service
Quality research. Scielo.

Shahbaz, M., Shahzad, S. J. H., Ahmad, N., & Alam, S. (2016). Financial development and
environmental quality: the way forward. Energy Policy, 98, 353-364.

Tao, J. Y., & Finenko, A. (2016). Moving beyond LCOE: impact of various financing
methods on PV profitability for SIDS. Energy Policy, 98, 749-758.

Thelwall, M. (2009). Bibliometrics and citation analysis: from the science citation index to
cybermetrics. Library & Information Science Research, 268-269.

Thollander, P., Backlund, S., Trianni, A., & Cagno, E. (2013). Beyond barriers—A case
study on driving forces for improved energy efficiency in the foundry industries in Finland,
France, Germany, Italy, Poland, Spain, and Sweden. Applied Energy, 111, 636-643.

167 http://www.webology.org



Webology (ISSN: 1735-188X)
Volume 18, Number 6, 2021

Urquhart, C., & Dunn, S. (2013). A bibliometric approach demonstrates the impact of a
social care data set on research and policy. Health Information and Libraries Journal, 294-
302.

Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Berry, H., ... &
Costello, A. (2018). The 2018 report of the Lancet Countdown on health and climate
change: shaping the health of nations for centuries to come. The Lancet, 392(10163), 2479-
2514,

Yildiz, O. (2014). Financing renewable energy infrastructures via financial citizen
participation-The case of Germany. Renewable Energy, 68, 677-685.

Yildiz, O. (2014). Financing renewable energy infrastructures via financial citizen
participation—The case of Germany. Renewable Energy, 68, 677-685.

Yildiz, O., Rommel, J., Debor, S., Holstenkamp, L., Mey, F., Miller, J. R., ... & Rognli, J.
(2015). Renewable energy cooperatives as gatekeepers or facilitators? Recent developments
in Germany and a multidisciplinary research agenda. Energy Research & Social Science, 6,
59-73.

168 http://www.webology.org



