Energy Gap: Bibliometric Analysis
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The paper deals with analyses of the leading scientific directions to investigate the energy gap. The
main goal of the paper is to analyse the tendency in the scientific literature on energy gap to identify the
future research directions of the primary determinant, which influenced its volume. In the paper, the author
used VOSviewer and Scopus Tools. The article reviewed papers (published 1991-2019) which indexed by
Scopus and Web of Science. Using the Scopus analyse tools showed that in 2014 the numbers of paper
which focused on energy gap began to increase. The scientists from the USA, China and India, had the
most significant share of the documents on the energy gap. At the same time, the National Natural Science
Foundation of China and the U.S. Department of Energy sponsored most of the papers on energy gap. In
2014 the number of documents which focused on analyses of energy gap increased in such journals with
high impact factor as follows: Journal of Economic Perspectives, Economic Modelling, Functional
Ecology. The findings showed that the theme of energy gap is in the current trends of sustainable
development and green energy. The data from VOSviewer identified 8 clusters of the papers which
investigated the energy gap from the different points of views. The first significant cluster involved the
keywords as follows: energy efficiency, energy-saving, energy efficiency gap etc. The third cluster focused
on sustainability and climate change. The second and fourth clusters concentrate on engineering and
technological aspect of the energy gap. The third and the first clusters located close to each other. It allowed
proving that one of the significant parameters on energy gap were: sustainability; energy efficiency gap;
share of the renewable energy. Such tendency allows concluding that the energy gap should be analysed
from economic and management point of views. Besides, considering the findings, the main dimensions
which influenced the energy gap could be grouped as follows: technological; ecological; energy efficiency;
sustainable development.
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Introduction. The current trends of increasing of world competitiveness, strengthening
climate issues provoke the extending of the mechanisms which allow solving the abovementioned
issues. In this case, one of the most important goals is increasing of country’s energy security
which is relevant to the Sustainable Development Goals 2030. Thus, considering the main
dimensions of the country's energy security, it would be necessary to decrease the energy gap of
the national economy.

Problem statement. Results of the analysis showed that traditionally scientists the energy gap
identified as a difference between current and optimal energy consumption in the country [1, 7, 5].
The group of the scientists Sotiriou C., Michopoulos A., Zachariadis T., Nepal R., Irsyad M. I.,
Chen G. Q., Wu X. D., Guo J., Meng J. and Li C. proved the relationship between the volume of
the energy gap and stability of the national economy [12, 9, 11, 2]. At the same time, the scientists
Gerarden T. D., Newell R. G., Stavins, R. N., Reddy, B. S. in the papers [4, 10] allocated three
main groups of dimensions which influenced on the volume of the energy gaps: market failures,
behavioural factors and measurement errors. Hunt A. and Greenstone M. identified five
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parameters which impacted on the energy gap, such as: economic potential, technological, growth
potential, social potential and available social capital. Besides, the range of the scientists proved
that volume of energy gap directly relates from the share of the renewable energy in the country's
energy balance and quantity of green investments on energy efficiency projects [6, 8, 3].

The findings allow concluding that the universal approach to identify the parameters which
influenced the energy gap has not accepted by the worldwide scientific community.

The purpose of the research is to analyse the tendency in the scientific literature on energy
gap as a core element of the country’s energy security to identify the main dimensions which have
an impact on it.

Results of the research. For the analysis, the papers indexed by the Scopus and Web of
Science were used. Using of Scopus tools showed that the numbers' pics of documents on energy
gap was in 1994, 2003, 2007. In 2014 the numbers of paper which focused on energy gaps issues
began to increase. It could be proved by spreading climate issues around the world. In 2019 the
number of documents which analysed green intellectual capital was increased by 129 % compared
with the 2014 year (Figure 1).
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Figure 1. The dynamic of papers’ number on energy gap in Scopus
[developed by the Pavlyk V. using Scopus Analyse Tool]

At the same time, the energy gap was analysed within of subject area as follows: Business
and Management, Social Sciences, Multidisciplinary — 20 %; Material Science — 24 %; Physics
and Astronomy — 25 % (Figure 2). The findings allow concluding that scientists focused on the
technological aspects of the energy gap. In this case, it is proved that not a lot of investigations
analysed the energy gap from the economic point of view.

The analysis by country showed that mostly the scientists with the USA, China, India and
Japan affiliations investigated the energy gap issues. The top countries' affiliation of the scientists
who studied the green intellectual capital issues showed in Figure 3.

At the same time, the National Natural Science Foundation of China (10 650 papers) and the
U.S. Department of Energy (2000 articles) sponsored the most significant share of the
investigations on the energy gap.
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Figure 2. The subject’s areas of the papers on energy gap in Scopus
[developed by the Pavlyk V. using Scopus Analyse Tool]

ol
Augia
Pt rch v
ol = U

NAYan ,umm

poen
1ot gty b o N \ eAm i
" "y
e B
ol -

ot (‘ Y i‘ - 'f.ﬂ T

. - ey denmah

souighores “\ rrwry

L0 ndn »

i .
audimiabia
[T

M, VOSviewer

Figure 3. The country’s affiliation of the scientists which analysed the energy gap issues
[developed by the Pavlyk V. using Scopus, Web of Science and VOSviewer]
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The results of the analysis showed that the most cited paper was published in the high ranked
Scientific Journal as follows:
Journal of Economic Perspectives (SNIP 6.69).
Energy and Environmental Science (SNIP 4.62).
Functional Ecology (SNIP 1.77).
Renewable and Sustainable Energy Reviews (SNIP 3.69).
The most cited (with citation more 3000 times) authors on energy gap were Snaith H., Kim J.,
Gratzel M. (Figure 4). At the same time, the chines scientists have the most significant share of
the papers Zhang I., Zhang H., Wang Y.
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Figure 4. The scientific clusters of the authors who analysed the energy gap
[developed by the Pavlyk V. using Scopus, Web of Science and VOSviewer]

The findings from VVOSviewer identified 8 clusters of the scientific papers which analysed of
the energy gap from the different points of views (Figure 5).

Thus, the most significant group (red cluster) contains the papers which analysed the energy
gap from the energy efficiency point of view. The second and fourth clusters could be named as a
technological cluster. These clusters combined papers which contained the keywords as follows:
solar cell, power generation, energy conversion, photocatalyst, adsorption etc. The third cluster
merged 19 items which focused on climate change, economic issues of the energy gap, CO2
emissions, food print, sustainability etc.
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Figure 5. The scientific clusters of papers on the energy gap issues
[developed by the Pavlyk V. using Scopus, Web of Science and VOSviewer]

Noted, that first cluster closes located to the third cluster. It means the stronger relations
between that scientific clusters. Such results showed that despite the range papers which analysed
of the energy gap from the technical point of view the actual is explaining the energy gap from
economic, sustainable development and climate changes points of views.

Thus, considering the findings from Figure 4, the most related areas with the energy gap were
energy efficiency, sustainable development, climate change, renewable energy.

Conclusions and prospects of further research. The findings proved that the energy gap is
a new direction for investigation which formed in separate scientific school. The numbers of
papers become increased from the 2014 year. The findings from VOSviewer allow identifying 8
clusters; 2 of them have a close relationship. The first most significant cluster involved the
keywords as follows: energy efficiency, energy-saving, energy efficiency gap etc. The third cluster
focused on sustainability and climate change. The 2nd and 4th clusters concentrate on engineering
and technological aspect of the energy gap. Such tendency allows concluding that the energy gap
should be analyzed from the economic and management point of views. Besides, considering the
findings, the main dimensions which influenced the energy gap could be grouped as follows:
technological; ecological; energy efficiency; sustainable development. For further analysis, it
would be necessary to analyse the most significant time of analysing. The findings focused on a
strict combination of keywords which limited the applications of results. The cluster authors
analysis would allow visualising and identifying scientific schools and scientists' cooperation in
further investigation.

Funding: This research was funded by the grant from the Ministry of Education and Science
of Ukraine (Nos. g/r No 0117U003932).
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Enepreruueckue pa3pbiBbl: 6M01MOMeTPHYECKHIT aHAIN3

BiiagnciiaB BiagnmvpoBud ITABIMK ™

* acnupanm, Cymckuil 20cy0apcmeenibiii yHusepcument,
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B craTbe onpezaeneHsl OCHOBHBIE Hay4Hble HAIPABJICHUS UCCIEIOBAHMUS YHEPTeTUYECKUX Pa3PBIBOB C
LIeTIbI0 BBISBICHUS OCHOBHBIX JAETEPMHMHAHT, BIMAIOUIMX Ha MX BenuuuHy. JIs aHanu3a aBTOpOM
HCTIONB30BaHO IporpamHoe obecrmeuennst VOSviewer W BHYTpPEHHHE WHCTPYMEHTHI aHanM3a
HayKOMeTpuuecKoi 6a3bl JaHHEIX Scopus. B craTbe paccMOTpeHBI cTaThy, KOTOPHIE OIyOIMKOBAHHEI B
nepron ¢ 1991 mo 2019 roxs! 1 HHAEKCHPYIOTCS HayKoMeTpraeckuMu baszamu manubIx Scopus m Web of
Science. Pe3ynbTaTs! NCHONB30BaHNS HHCTPYMEHTOB aHAIN3a HAYKOMETPUIECKOH 6a3bl JaHHBIX Scopus
nokasany, 4to B 2014 rogy KoJIM4ecTBO HayYHbIX CTaTel, MOCBSIEHHBIX UCCIEIOBAaHUIO SHEPT€THUECKUX
pa3pbIBOB, Hayajga yBenu4yuBaThes. [Ipu 3TOM Hambosblee KOJIMYECTBO CTaTedl ObUIO OMyOJIMKOBaHO
yuenbiMu u3 CIIA, Kuras u HMuauum. B To ke Bpems, wyalle BCEro MCCIEIOBAHUS BONPOCOB
9HEPreTHYECKUX Pa3pblBOB ObUIO ocymiecTBieHO HaumonanbHeIM (GoOHIOM ectecTBo3HaHus Kwutas n
MumnncrepctBom sHepretukn CIIA. Crnexyer oTMETHTh, YTO CTaThH IO AHAIN3Y SHEPTETHYECKHX
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Pa3phIBOB OIyOJIMKOBAaHO B TAaKWX BHICOKO DPEHTHHIOBBIX >KypHanmax kak: Journal of Economic
Perspectives, Economic Modelling, Functional Ecology. ITony4eHHble pe3ynbTaThl HOKa3aid, YTO TeMa
9HEPTeTHYECKOT0 Pa3pbiBa KOPPEIUPYET C COBPEMEHHBIMH TEHACHLHMSMU PACIPOCTPAHEHUS. BOIPOCOB
JIOCTIDKEHHUS YCTOMYMBOTO Pa3BUTHS M YBEJIHYCHHS YACIBHOTO Beca 3€JICHOH SHEPreTHKH B 00LIeM
sHeprobanance crpansl. Ha ocHOBaHHMH TOTydeHHBIX HaHHBIX VOSViewer GbUIo BBIIEICHO 8 KIIaCTepOB
MaccuBa Hay4YHBIX CTaTeil, KOTOpBIE HCCIEeOBAIM YHEPreTHUECKNE Pa3phIBB C PA3HBIX TOUEK 3PEHUS.
INepBoIii KilacTep BKIIOYAN TaKd KIIOYEBBIC CIIOBA Kak: dHeprodd¢dexTHBHOCTH, IHEeprocOepexeHue,
sHeproadpexTuBHOCT M Tpocuee. K TperbeMy KiacTepy BOLLIM CTAaThH, IOCBSIICHHBIE aHAIH3Y
CTa0WIBHOCTH M W3MEHEHWI0 KiuMara. BTOpoil W 4YeTBepThIi KiacTephl OBUIM COCPENOTOYEHBI Ha
WHXCHEPHO-TEXHOJIOTHYECKUX aCIeKTaX SHEPreTUYECKHX paspbiBOB. TpeTHH KiacTep pacrojokKeH
OJIIDKe BCETO K IIEPBOMY KJIACTEPY, YTO MO3BOJIIET BBIACIUTH CICAYIONIHNE TapaMeTphl SHEPTeTHYECKOTO
pa3pbiBa: YCTOIYMBOCTB; pasphiB 3HEProd(heKTUBHOCTH; YIEIbHBIH BeC BO30OHOBISEMBIX HCTOYHHKOB
9Hepruu. Takas TEHICHUMS IO3BOJSET CIHENaTh BBIBOJ, YTO OSHEPrETHYECKHH pas3pbiB  CICIYeT
QHATM3UPOBATh C SKOHOMHYECKOH M yNpaBICHYECKOW TOUKH 3PEHHS C LENBbI0 Pa3paOOTKH U BHEAPCHUS
JIEWCTBEHHBIX MEXaHM3MOB U HHCTPYMEHTOB MX MUHHMMH3aIMU. Kpome Toro, pe3yabTaThl HCCIIeIOBAaHHS
MO3BOJIMJIM BBIIEIUTH CIEAYIOLIME TPYIIBl HapaMeTpoB-BO3ICHCTBUS HA BEIUYUHY IHEPreTHIECKOTO
pa3pbIBa: TEXHOJIOTHYECKHUE; DKOJIOTHIECKHE; SHEProd(G(HEeKTHBHOCTH; YyCTOHIMBOTO Pa3BHTHSI.

Kutouesvie cnosa: 3HepreTrka, SHepro3p(eKTUBHOCTD, 3eJEHbIH YHEPreTUKa, Pa3phlB, METAaHAIIN3,
Scopus, Web of Science.
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VY cTarTi BU3HAYCHO OCHOBHI HAYKOBI HANpsSMHU JOCII/KCHHS €HEPTeTHYHHX PO3PHUBIB 3 METOIO
BUSIBIICHHS] OCHOBHHUX JICTEPMIHAHT, 1110 BIUIMBAIOTh Ha IX BeMM4nHY. J[JIsi aHAIIi3y aBTOPOM BUKOPUCTAHO
nporpaMHe 3abe3nedeHHss VOSviewer Ta BHYTpIlIHI iHCTPYMEHTH aHaNi3y HAYKOMETPUYHOI 0a3H JaHUX
Scopus. VY cTaTTi po3mIsiHyTO CTarTi, 1o omybuikoBani y nepion 3 1991 mo 2019 poku ta iHAEKCYIOTHCS
HayKOMeTpUuHMMH 0azaamu qaHux Scopus Ta Web of Science. Pe3ynpraTt BUKOpUCTaHHS iHCTPYMEHTIB
aHaJTi3y HayKOMETpUYHOT 0a3u AaHux Scopus mokaszand, 1mo B 2014 porli KiIbKICTh HAYKOBUX CTaTeH,
MIPUCBSYEHHUX JOCII/DKEHHIO SHEPreTHYHUX PO3pUBIB, Modana 30inbiryBatucs. [Ipu npoMy Haiibinblia
KUTBKIiCTh cTareil Oymo omy6imikoBaHo BueHnMmE 3 CIIIA, Kutaro ta [Hmii. V Toif ke dac, HaldacTime
JIOCTI/DKEHHST TIHTaHb EHEPreTHYHUX po3puBiB Oyno mpodinaHcoBano HarmioHamsHEM (HoHIOM
npupoao3HaBcTBa Kurato ta MinicrepctBoM eHepreTuku CILIA. Comif BIAMITHTH, IO CTATTi IIO0 aHATIZY
€HEepreTHYHUX PO3PHBIB OMyOIiKOBAHO y TAKMX BUCOKO PEUTHHTOBHUX xypHaiax sik: Journal of Economic
Perspectives, Economic Modelling, Functional Ecology. Otpumani pe3ynsTaTd mMokasaid, IO TeMma
CHEPreTUIHOTO PO3PUBY KOPEJIIOE 3 CydaCHUMU TeH}leHLliﬂMI/l MOIIUPEHHS NMUTAHb CTAJIOrO0 PO3BUTKY Ta
3eneHoi eHepreruxu. Jani VOSviewer 103BOJMHINM BHOKPEMHTH § KiIacTepiB MAacHBY HAyKOBHX CTaTei,
SIKi JOCTIPKYBaJI €HEPreTUYHI PO3PHBH 3 Pi3HHUX TOYOK 30py. Ilepunii kjaacTep BKIIOYAB TaKi KIIOYOBI
clioBa: eHeproe()eKTUBHICTh, CHepPro30epexeHHs, eHeproeeKTUBHICTh ToIo. J[0 TpeThoro Kiacrepy
YBIMIIUIK CTaTTI, IO IPUCBAYCHI aHATI3Y CTabLILHOCTI Ta 3MiHi KiliMary. J{pyruii Ta 4eTBepTHil KIacTepu
Oyir 30cepe/KeHi Ha IH)KEHEPHO-TEXHOJIOTIYHUX acleKTaX €HepreTHYHHX POo3pHBiB. Tperid kiactep
PO3TaIIOBaHUI HaHOIMKYE 0 MEPIIOro KiIacTepy, 1o JA€ IMiICTaBU BHOKPEMHUTH HACTYITHI ITapaMeTpH
CHEPreTUYHOI0 PO3PHBY: CTIHKICTh; PO3PUB €HEProe(eKTUBHOCTI; MUTOMA BiTHOBHHUX JPKEpEN eHeprii.
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Taka TeHaeHNis T03BOJISIE 3pOOUTH BHCHOBOK, 1[0 €HEPIeTHYHMI PO3PHB CIIiJ aHAJIi3yBaTH 3 €EKOHOMIUHOT
Ta YNPaBIIHCHKOI TOYKH 30py 3 METOI pO3pOOJIEHHS Ta BIPOBAKCHHS [Ii€BUX MEXaHI3MIB Ta
iHCTpYMeHTIB X MiHiMi3awii. KpiM Toro, pe3ynabTaTu IOCTIHKEHHS AO3BOJMIM BHOKPEMHUTH HACTYIIHI
IpyId TMapaMeTpiB-BIUIMBY HA BEIMYUHY CHEPreTUYHOTO PO3PUBY: TEXHOJOTIYHI; €KOJIOT1YHi;
€Heproe(peKTUBHOCTI; CTAJIOr0 PO3BUTKY.

Kniouosi cnosa: enepreTrka, eHeproe()eKTUBHICTb, 3eJIeHa SHEPreTHKa, PO3PUB, MeTaaHai3, Scopus,
Web of Science.
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