ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KANBIPEIMABIABIK, KOPBI

HALYK

YJITTBIK FBIJIBIM CHARITY FOUNDATION

AKAJIEMUSICBI» PKB

«KA3AKCTAH PECITYBJIMKACHI
YJITTBIK FbIJIBIM AKAJAEMUSCHI» PKb
«XAJIBIK» XK

XABAPIIbBI Cbl
BECTHUK |THE BULLETIN

POO «HAIITMOHAJIbHOM OF THE ACADEMY OF SCIENCES
AKAJIEMMHN HAYK OF THE REPUBLIC OF
PECITYBJIMKH KA3AXCTAH» KAZAKHSTAN
YD «Xambiky «Halyk» Private Foundation

PUBLISHED SINCE 1944

3 (409)

May —June 2024

ALMATY, NAS RK




KAWBIPBIMABIABIK KOPHI

HALYK

CHARITY FOUNDATION

B 2016 rogy nns pa3BUTHS W YIY4YLIEHHUS KauecTBa JKM3HU Ka3axXCTaHLEB
ObUT co37aH 4acTHbI bnarorBoputenbHbIdl (oHI «Xanblky». 3a TOAbl CBOCH
JeSITeIbHOCTH HAa pealiu3aluio OJIarOTBOPHUTENBHBIX IPOEKTOB B O0JACTIX
o0pa3oBaHusl M HayKW, COLMAIbHOW 3alIMUTBI, KyJIbTYpPBbI, 31paBOOXPAHEHUS U
cnopta, @onj BeIienun Oonee 45 MUIIMAPAOB TEHTE.

Ocoboe BHUMaHHMe bnaroTBopuTeabHBIA (QOHI «XalbIK» yAelseT
o0pa3oBaTesIbHBIM IPOIPAMMaM, CUUTAsl 3TO HAlPABICHUE OJHUM U3 KIIOUEBBIX
B cBoel AestenbHOCTH. OKa3pIBasi MOAACPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@®oH/ BHOCHT CBOH MOCHIJIBHBIN BKJIA] B Pa3BUTHE KaY€CTBEHHOTO 00pa30BaHUS
B Kazaxcrane. Tem cambIM CHOCOOCTBYs pOCTy 4YHCJa JIOACH, CIIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydliemMy — Opo(ecCHOHaJOoB B pa3iUYHBIX
cthepax, MOTEHIMANBHBIX JHUAEPOB U «BEIHKHUX YMOB». OTHON W3 3HAYNMBIX
nHULOUaTUB QoHna «Xanbslk» B oOpa3zoBaTesnbHON cdepe cran npoekt Ozgeris
powered by Halyk Fund — nepBbiii B cTpane Ou3Hec-uHKYyOaTOp AJS yUYaIIUXCs
9-11 wiraccoB, KOTOPBIM TOMOTAET pa3BHUBATh HEOOXOAUMEBIE B COBPEMEHHOM
MUpE HpeIlpUHUMATEIbCKUE HaBBIKM. Tak, Ha coxelcTBHE MalloMy Ou3HECy
LIKOJIBHUKOB ObUT0 BBIAEIeHO Oosiee 200 rpanTOB. J{J1sl MOAIEPIKKY TaJaHTINBBIX
1 MOTHUBHUPOBAHHBIX JeTeil POH/I HEOAHOKPATHO BBIAEIAT I'PAHTHI HA 00ydeHHE
B MexnyHapoaHo# mkoie «Mupac» u B Astana IT University, a Tak:xe oMor
Ka3aXCTaHCKUM IIKOJIbHUKAM IIPUHATH y4yacTHe BIIpecTHKHOM KoHKypce « USTEM
Robotics» B CILIA. ABTOopckue pabOTHI B paMKax mpoekTa « TomiMrep», KOTOpoOMy
@doHpa oKazajd MOANEPHKKY, JETIIM B OCHOBY y4eOHOM MporpamMmsbl, yUeOHUKOB H
y4eOHO-METOANYECKUX KHUT 10 mpenmMery «OCHOBBI MpeANpUHUMATENECTBA U
ousHecay, mpenomaBaemoro B 10-11 kimaccax ka3aXxCTaHCKHX IITKOJT M KOJIIEKEH.

IToMmuMO MOMOIIYN IIKONBHUKAM, yHalIUMCs KoJemke n crynentam doujg
CYMTAeT BaYKHBIM BHECTH CBOHM BKJIaJ B MOBBIIICHNE KBaTU(PUKAIUN TIEIarOr0OB,
COBEpIICHCTBOBAHNE WX 3HAHWI W HABBIKOB, ITOCKOJBKY HMEHHO OHH SIBISIIOTCS
MPOBOAHMKAMHU 3HAHMM OyZylIMX IMOKOJEHWH KazaxcraHueB. llpu mopnmepikke
®onga «Xaaelk» B IOKHOW CTONHUIE OBLT OPraHM30BaH €KETOMHBIN TOPOACKOM
KOHKypC TiefaroroB «Almaty Digital Ustaz.

BaxHOI MHMUIMATHBOW CTasl peaju3yeMblid MIPOCKT MO OOyYEHHIO OCHOBaM
(huHAHCOBOW TPaMOTHOCTH IpemnojaBareneil u3 BocbMu obnacteir Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHUTaHHE (DUHAHCOBOI

2



CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
TrpaXkJlaH CTPaHBL.

Heo6xomumyto momomis @oug «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B HEel HyxkjaaeTcs. B pamkax conuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS pab0Ta 1Mo MOMIEPIKKE AETEH, OCTABIIUXCS 0e3 poauTesei, neTei u
B3pOCIIBIX U3 COLMAIBHO YSI3BUMbIX CI0EB HACEJIEHHUS, JIFOIeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH, 2 TAKXKE 00CCIICUCHUIO0 HYXKIAIONINXCS COIUAIIbHBIM XKHJIbEM,
CTPOUTECIIBCTBY COIMAJIBHO Ba’XHBIX O6'B€KTOB, TaKHX KaK JCTCKHUEC calbl, JCTCKHEC
IJIOIIAIKU U (DU3KYIBTYPHO-03/I0POBUTEITHHBIC KOMILIEKCHI.

B xommmiiky no6psix gaen @onga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIIU
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B Pa3BUTHHU JIETCKOTO (yTOOIa 1
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb baroTBopuTenbHbIN (HOHT
«XaJbIK» oKa3ajl HalllUM COOTEYECTBEHHUKAM BO BpCMs HGHaBHCﬁ IIaHAECMHUHU
COVID-19. Torma, B pa3rap Tsokelol 00pbOBI C KOPOHABUPYCHON HH(pEKIHEH
®ony BeAENHI CBBIIIE |1 MUJIITHAPIOB TEHTe HA TPHOOpPETEHNE HEOOXOAMMOTO
MCIOUIIMHCKOTO OGOPYZ[OBHHI/IS{ U JOpPOrocCToAmurx MCAUIUHCKHUX IIpernaparos,
ABTOMOOMJICH CKOpPON METHUITMHCKOW ITOMOIIMH W CPEACTB 3aIlUTHI, aIpeCHYIO
MaTepHaIbHYyI0 OMOIIb COLUANBHO YSI3BUMBIM CIOSM HACEJICHUS U JCHEKHbIE
BBITIJIAThl MEAUTTMHCKUM pa6OTHI/IKaM.

B 2023 roay Hapsiny ¢ ApYrMMH NPOEKTaMHU, HalleJIEHHBIMU Ha MOBBIILICHHE
0JIarOCOCTOSIHUSL Ka3axXCTaHCKUX rpaxaaH @OoHI pemmw yaenuTh ocoboe
BHUMAHHEC HAYKE, ITIOCKOJIbKY OHa SBJISACTCA 4aCTbhIO O6HI€CTB€HHOI\/’I KYJBTYPBI, a
YPOBEHb €€ pa3BUTHsI OIPEAEIAET YPOBEHb Pa3BUTHUS TOCYIapCTBA.

I[Monnepxka @oHaOM BBINYCKa XypHanoB HanuonanbHON AkaneMuu Hayk
Pecny0Onuku Ka3zaxcran, KOTOpbIe BXOJAT B MEXAYHapOaHbIe (POHIBI Scopus u
Wos U B KOTOPBIX MYOIHKYIOTCS CTaThl OTEYECTBEHHBIX YUCHBIX, TOKTOPAHTOB
Y MarucCTPaHTOB, a TAKXKE HAYUHBIX COTPYIAHHKOB BBICIINX YYSOHBIX 3aBEICHUI
U HAYyYHO-HCCJICAOBATCIbCKUX UHCTUTYTOB Hamen CTpaHbl ABJIACTCA HC MCHEC
3HauYUMBIM BKJIa7 oM DOHA B pa3BUTHE Ka3aXCTAaHCKOTO 00IIecTBa.

C yBaxxenunem, brnarorBoputenabHbiii @oHI «XambIk»!




BAC PEJAKTOP:

TYUMEBAEB Kauceiiit KanceiiTy,Ibl, (001 FHUTBIMIAPBIHBIH JOKTOPEI, Mpodeccop,
KP ¥FA kypmerri mymieci, On-Papabu arbiaaarsl Kazak yITThIK YHUBEPCHTETIHIH PEKTOPbI (AJIMATEI,
Kazakcran)

FAJIBIM XATHIbI:

IOBIJIKACBIMOBA Aama EciM0eKKBI3bI, [1e1aroriKa FhUTBIMIAPBIHBIH JOKTOPEI, podeccop,
KP ¥YFA akanemuri, Abaii areiamarel Kaz¥YIIVY Ilemarorukaibik OUTIMII JaMbITy OPTaJbIFBIHBIH
nupekTops! (Anmarsl, Kazakcran), H =2

PEJAKI WS AJTIKACHBI:

CATBIBAJIAbI O3iMxaH O0inKaibIPYJIbl, 5KOHOMUKA FEUIBIMAAPBIHBIH JOKTOPBI, podeccop,
KP ¥FA akamemuri, DKOHOMHKa MHCTHTYTHIHBIH qUpekTops! (Anmarsl, Kazakcran), H=15

CAITAPBAEB O6aixkanap Kymanyibl, SKOHOMHKA FBUIBIMAAPEIHBIH JOKTOPEL, Tpodeccop, KP
YFA xypmerti mymieci, XanblKapaiblK HHHOBAIHSUIIBIK, TEXHOJIOTHSUIAP aKaJeMUSCHIHBIH MTPE3UICHTI
(Anmarsl, Kazaxcran), H=6

JYKbSHEHKO Hpuna I'puropbeBHa, 5KOHOMHKA FHUIBIMIAPBIHBIH JIOKTOPHI, Ipodeccop,
«KneBo-MoruiisiH akaieMHsIChI» YITTHIK yHUBEepcUTeTiHIHKapenpamenrepymici (Kues, Ykpauna), H=2

HINIIOB Cepreii EBrenbeBu4, Ieiaroruka FhUIBIMIAPBIHBIH JOKTOPBI, Tpodeccop, K.
Pa3ymoBckuii aTeiHarsl Mockey MEMIIEKETTIK TeXHOJIOTHSUIAp JKOHE MEHEKMEHT YHHBEPCHUTETIHIH
KOCINTIK OiTiM OepyiH MeJarorukachl )oHE MCHXOJIOTHACH KadenpachlHblH MeHrepytici (Mackey,
Peceii), H=4

CEMBHUEBA Jla33atr MBIKTBIOEKKBI3bI, 2KOHOMHKA FhUIBIMAAPBIHBIH JoKTOphl, JI.H. T'ymunen
areiaaarel Eypasus ynTTeik yHEBepeuTeTiHiH npodeccops! (Hyp-Cynran, Kazakcran), H =3

ABUJIBJIMHA Canrtanar KyaTkbI3bl, NeIaroruka FhUIBIMIAPBIHBIH JOKTOPEI, IHpodeccop,
E.A.BexeroB arpiHzmarsl KaparanIpl MeMIICKETTIK YHHBEPCHUTETI IIefaroruka KadempachbIHbIH
menrepymrici (Kaparannel, Kazakcran), H =3

BYJIATBAEBA Kyszkanat HypbIMKaHKBI3bI, [EJaroruka FbUIBIMAAPBIHBIH  JOKTOPBL,
npodeccop, bl. AnTeiHCapuH aThIHIAFBl ¥JTTHIK OUTIM aKaJeMUSICHIHBIH 0ac FBUIBIMU KbI3METKEpi
(Hyp-Cyunran, Kazakcran), H =2

PBIZKAKOB Muxann BukTopoBuy, niejaroruka FeUTbIMIAPBIHBIH TOKTOPEI, podeccop, Peceit
OiTiM aKaJeMHsCHIHBIH akajemuri, «bimim Gepyneri ctanaapTTap jkoHe MOHUTOPHHIY JKypPHAIIBIHBIH
0ac penakropsl (Mackey, Peceit), H =2

ECIMJKAHOBA Caiipa PaduxeBHa, 5KOHOMMKA FBUIBIMJIAPBIHBIH JOKTOPbI, XaJIbIKapabIK
OusHec yHUBEpCHUTETIHIH npodeccopsl, (Anmarsl, Kasakcran), H= 3
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IJTABHBII PEJAKTOP:

TYUAMEBAEB XKancent KancenToBH, 10KT0Op GUIOTOrHUECKHUX HAYK, IPO(eCccop, MOUETHEIH
ynreH HAH PK, pexrop Kazaxckoro HaumoHajnbHOro yHHBepcuTeTa MM. anb-Dapabu (Anmarsl,
Kazaxcran)

YUEHbII CEKPETAPb:

ABBIUIKACBIMOBA Auma Ecum0ekoBHa, IOKTOp TIEJarorHUECKUX HaykK, mpodeccop,
akanemuk HAH PK, nupekrop LlenTpa pasButus nemarormyeckoro oopasoBanus KasHITY um. Adas
(Anmarsl, Kazaxcran), H=2

PEJAKIHHUOHHAS KOJIJIEI'HUSI:

CATBIBAJIIUH A3umxaH AOBLIKAMPOBMY, JOKTOp SKOHOMHYECKHX HayK, Mpodeccop,
akanemuk HAH PK, mupexTop maCcTHTYTa DKOHOMUKH (AnMarel, Kasaxcran), H =5

CAITAPBAEB Agmm:kanap JlXkyMaHOBHY, TOKTOp YKOHOMHYIECKUX HayK, Tpodeccop, TOUeTHEIH
wied HAH PK, mpesuneHt MexIyHapoqHO# akajeMHH WHHOBAIMOHHBIX TEXHOJOTHH (AJIMATHI,
Kazaxcran), H=6

JYKbSIHEHKO Upuna I'puropbeBHa, JOKTOp 3KOHOMUUYECKUX HAYK, IIpodeccop, 3aBeyronas
katenpoit HamonansHoro yHuBepcutera «KneBo-Morunsackas akagemus» (Kues, Ykpanna), H =2

HINIIOB Cepreii EBrenneBu4, TOKTOp TEIarorH4ecKAX HaykK, Tpodeccop, 3aBeayIOMINi
kadenpoil MemarormKM M HCHXOJIOTHH  NPO(ECCHOHANBLHOTO  00pa3oBaHHsS MOCKOBCKOTO
rOCyJapCTBEHHOI'0 yHHBepcuTeTa TexHonoruil m ympasneHus umenu K. Paszymosckoro (Mocksa,
Poccus), H=4

CEMBUEBA JIsn33at MBIKTBIOEKOBHA, JOKTOP SKOHOMUYECKUX HayK, mpodeccop EBpazuiickoro
HarmoHaJgbpHOTO YHUBepcuteTra uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H =3

ABUJIBJJUHA Canranat KyaToBHa, TOKTOp HeIarormdeckux Hayk, Ipodeccop, 3aBerLyIomast
kadenpoit memarormkm Kaparanamackoro yHuBepcutetra wumeHun E.A.BbykeroBa (Kaparanna,
Kazaxcran), H=3

BYJIATBAEBA Kymkanatr HypbIM:kaHOBHA, JIOKTOp MeJarorMyeckux Hayk, mpodeccop,
IIaBHBINA Hay4HBII cOTpynHUK HanmonaneHol akanemun oopasoBanus umenu bl. Anteiacapuna (Hyp-
Cynran, Kazaxcran), H=3

PBI’KAKOB Muxaun BHKTOpOBHY, TOKTOp MENAarorHYecKMX HayK, Npodeccop, aKaaeMHK
Poccuiickoli akagemun o0pa3oBaHMs, TNIaBHBIN penaktop kypHana «CTaHZapThl ¥ MOHUTOPHHI B
obpazoBanum» (Mocksa, Poccust), H=2

ECUMKAHOBA Caiipa PajguxeBHa, T0KTOp SKOHOMHUUYECKHX HayK, mpodeccop YHUBepcuTeTa
MexryHapoHoro 6usHeca (Anmarsl, Kasaxcran), H=3
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Abstract. The article aims to analyze the structure and dynamics of research in
green energy over the past decades to identify the main topics, trends, and gaps in this
area for future research. This is due to the world’s understanding of the urgent need to
transition from fossil fuels to renewable energy sources and the search for ways to improve
energy efficiency. Methods. A bibliometric analysis of the literature was carried out using
the R-package Biblioshiny tool. A sample of 229 publications from the Scopus database
was analyzed, considering annual scientific output, critical sources, relevant organizations,
co-occurrence networks, and thematic mapping and evolution to identify trends in knowl-
edge about green energy and alternative energy sources. Originality. This study aims to
conduct a review of scientific works with the objective of identifying the main concepts
and topics related to green energy, as well as their relationships with alternative energy
and other vital aspects (project management) in the field of renewable energy. A review of
the scientific literature found that different model specifications, data sets, and estimation
methods could significantly influence green energy research. As a result of the analysis,
the main factors influencing green energy were identified. An under-researched topic in the
reviewed studies is green energy in the context of project management, although there is a
positive trend towards its growth. This research gap will be a direction for future research.

Keywords: green energy, alternative energy, renewable sources, high-tech market,
project management, bibliometric analysis, Biblioshiny

The study was carried out within the framework of funding by the Science Com-
mittee of the Ministry of Science and Higher Education of the Republic of Kazakhstan
(Grant No. AP19579384).

418



Reports of the Academy of Sciences of the Republic of Kazakhstan

© ILK. CamnbexoBa', 9.K. Ko:xkaxmerosa?, JK.H. Ta:xxuena’’,
V.. Canabikbaena’, 2024
'Anmatel MeHeDKMEHT YHUBEpCHTETI, AnMarsl, Kazakcran;
’KasakcraH-bputan TeXHUKANBIK YHUBEPCHUTETI, Anmartsl, Kasakcran;
Son-Dapabu ateinaarsl Kaszak Y aTThIK yHUBEpCHTETI, Anmarsl, KaszakcTaH.
2
E-mail: zhanzari@gmail.com

KOFYAPBI TEXHOJIOT'USIJIAP HAPBIFBIHJIA ’KOBAJIBIK BACKAPY 1bl
KOJIAAHY: /KACBLJI DJHEPIT'ETUKA CAJIACBIHA BUBJIMOMETPUSAJIBIK
moJay

I.LK. CanunbexoBa — PhD nokropanT, ara OKbITYymbI, AinMarsl MeHEKMEHT YHHBEPCHTETi, AJIMATHI,
Kazakcran

E-mail: sallibekovas@gmail.com, https://orcid.org/0000-0003-2186-1152;

9.K. Ko:xaxmerosa — PhD, IIpodeccop accuctenti, Kazakcran-bpuran TeXHUKaIBIK yHUBEPCUTETI, AMa-
Tb1, Kazakcran

E-mail: a.kozhakhmetova@kbtu.kz, https://orcid.org/0000-0002-3077-2023;

7K.H. Ta:kueBa — PhD noxropant, on-®apabu ateinaarsr Kazak ¥nTTIK yHUBEpcUTeTi, Anmartsl, Kazakcran
E-mail: zhanzari@gmail.com, https://orcid.org/0000-0002-1730-6490;

E. Kecep — MBA, lcuk ynusepcureti, CramOy1, Typkust

E-mail: emrekeser1987@gmail.com, https://orcid.org/0000-0003-0360-7492.

AHHoOTanusa. MakamaHbIH MaKcaThI-O00NaIaK 3epTTeysiep YIIH OCBhI calagarbl
HET13T1 TaKBIPBINITAPIbl, TEHACHINSATIAP MEH OJKbUIBIKTAP/Ibl AHBIKTAY MaKCATBIHAA COHFBI
OHKBUIABIKTAP IAFbI )KACHII 9HEPTETHKAIIBIK 3€PTTEYIEP I H KYPHIIIBIMBI MEH THHAMHUKACHIH
Tannay. byn anmemueri Ka30anbl OTHIHHAH >KaHAPTHUIATBIH SHEPTUS KO3JEpiHe KOIryIiH
JKOHE DHEPTUs THIMIIIITIH apTThIPY JKOIApPBIH 13/1€yAiH IIYFBUT KQKETTUIITH TYCIHyMeH
OaifmaHbICTBI. OficTepl. OneduerTepre OHOMMOMETPUSIIBIK Tannay «buOImoMHAHBIH
P-makeTi « KypaibIH KOJ/IaHy apKbUIbI )KYPri3iiai. Kbl callbIHFBI FEUTBIMH HOTIDKEIEP,
MaHbBI3/Ibl KO3AEPdl, THICTI yibIMAApAbl, Oip Me3riiae nmaima 0oy sKeJiiepiH, CoOHa-
aK JKachlJI DHEPTETHKA KoHe OaraMaibl SHEPTHs Ko37epl Typaibl O11iM TeHASHIUSIAPBIH
aHBIKTAy VIIIH TaKbIPBIITHIK KapTa MEH OJBOJIOIUSHBI E€CKEPE OTHIPHIN, Scopus
NEPEKKOpPBIHAH 229 KapUsIaHBIMHBIH YITICI TalmaHAel. O3IHAIK epekmierniri. by
3epTTEeyAIH MaKcaThl JKachLl DHEpPreTHKara KAThICThl HETI3T1 TY)XKBIpbIMAaMaiap MeH
TaKbIPBINTAP/bI, COHNIAN-aK ONapAbIH OanxaMaibl YHEPTeTUKaMeH JKoHE >KaHAPThUIATHIH
SHEPrusl Ke3Jepi canachlHaarbl 0acKa jJa eMipiliK acnekTiiepMer (kobamapsl Oackapy)
e3apa OalllaHBICBIH AHBIKTAY MAaKCaThIHIA FBUIBIMH JKYMBICTapFa IOy >Kacay OOJIBII
TaObuIabl. FeutbIME 91eOueTTepre oMy op TYPJIi MOJICIB/IIK cUNIaTTamMalap, MoJliMeTTep
JKUBIHTBIFBI JKOHE Oarayiay oJicTepi jKachUI YHEPTETHKAIBIK 3ePTTEYJIePre alTapibIKTai
acep eTyli MYMKiH eKeHiH KepceTTi. Tammay HOTHKECIHAE KaChll SHEPTHIFa oCep €TeTiH
Heri3Ti (hakTopiap aHbIKTaAbl. KapacTeIpbuiran 3epTTeyiepae a3 3epTTeIreH TaKbIPHII
yk00aHb! OacKapy KOHTEKCTIHJIETT JKachll SHEPTreTHKA 00JIbIN TaObLIAbI, JETCHMEH OHBIH
OH ©Cy TEHICHIMsICH Oap. 3epTreynepiaeri Oyl aliakThlK OOJAllaK 3epTTeyJIePIiH
OarbITHI OOIAIBL.

Tyiiin ce3aep: KacblIdHEPreTHKA, OaaMalibl JHEPTreTHKA, )KaHAP THUTATHIH SHEPIHST
Ke3/epi, KOFapbl TEXHOJOTHSUIBIK HaphIK, jkKoOamapasl Oackapy, OMOIMOMETPHSIIBIK
tanyjay, Biblioshiny
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AnHotamus. llenpio crTaTbu SABJISETCA aHANU3 CTPYKTYPbl U JTMHAMHUKHU
WCCIIEIOBAaHNH B 00JACTH 3€JCHOW JHEPreTUKU 3a IMOCIEeIHUE ACCATHIICTUS C LENbIO
BBISIBIICHHSI OCHOBHBIX TEM, TEHJACHIMH W MpoOesoB B 3TOH obxacTu s OyayIux
HCCIIeIOBaHNH. DTO CBSA3aHO C TIOHMMAaHHEM B MHPE OCTPOH HEOOXOAMMOCTH IMepexoia
OT MCKOIIAeMOro TOIUIMBA K BO30OHOBISIEMBIM HWCTOYHHMKAM DHEPrMH M IOWCKA
nyTeil MoBBIMIEHUS SHeprodpdexkTuBHOCTH. MeToapl. bubmuomerpuueckuii aHanms
JUTEpaTyphl MPOBOJMIICS C HCIIONB30BaHMEM HHCTpyMeHTa «P-makeTr «buOnMMommHby.
Breina mpoananusupoBaHa BbIOOpka M3 229 myOnmkanuii u3 0a3bl JaHHBIX Scopus ¢
Y4€TOM TOJIOBBIX HAay4HBIX PE3YyJbTATOB, BAKHEHIINX HMCTOYHHKOB, COOTBETCTBYIOIIMX
OpraHu3anui, ceTell OJHOBPEMEHHOIO BO3HMKHOBEHHS, a TaKkKe€ TEeMaTHUYeCKOTo
KapTUPOBaHMsI M HBOJIIOLIMH JIJIS BBISIBJICHUS TEHACHIIUIN B 3HAHUSX O 3€JIEHON SHEpreTHKE U
aJbTePHATUBHBIX UCTOYHHUKAX IHEPTUU. OpUTHHATIBHOCTS. Llenbio JaHHOTO cCeI0BaHus
SBIISIETCS TPOBE/ICHIE 0030pa HAyUHBIX paOOT C 1IeTIbIO BBISBIICHUS] OCHOBHBIX KOHIICTILIUH
U TEM, CBA3aHHBIX C 3€JI€HOU DHEPreTUKOH, a TAKKE UX B3aUMOCBSI3U C aJIbTEPHATUBHON
SHEPreTUKON M JPYTMMHU JKH3HEHHO BaKHBIMHU acleKTaMu (yIpaBieHHE MPOEKTaMH) B
00J1acTH BO30OHOBISIEMBIX HCTOYHUKOB dHepru. O030p HAyYHOH JUTEepaTyphl MOKa3al,
YTO pasziIuyHble CIeHU(PHUKALNU MOJeNei, HaOOphl JaHHBIX U METOJAbI OLUEHKH MOTYT
CYIIECTBEHHO MOBIUTH Ha UCCIIEOBAHUS B 00JIACTH 3eJICHON dHepreTuKku. B pesynbrare
aHanu3a ObUIM BBISIBICHBI OCHOBHBIC (DAKTOPBI, BIUSIOIIME HAa 3€JCHYIO JSHEPIreTHKY.
Masnou3y4eHHOI TEMOI B pACCMOTPEHHBIX UCCIIEIOBAHUSX SBJISIETCS 3€JICHAs] DHEPreTHKA
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B KOHTEKCTE YIPABJICHUS [IPOCKTAMHU, XOTSI U HAOIIOAAETCS OJI0XKUTENIbHAST TeHICHLUS
ee pocta. DTOT mpoOen B HCCIEAOBAHUAX CTAHET HANPABICHUEM s OyIylIux
UCCIICIOBAHUM.

KiroueBble cJjioBa: 3eieHasi DHEPreTHKa, ajbTEPHATHBHAs SHEPIeTHKa,
BO300HOBIIIEMbIE UCTOYHUKH, PHIHOK BBICOKMX TEXHOJIOI'MH, YNpPaBJICHHE NPOCKTaMHU,
ounbamomeTprudeckuii ananmms, Biblioshiny

Hccneoosanue evinoaneno 6 pamkax Quuancuposanus Komumema nayku
Munucmepcmea nayku u evicueco obpazosanusi Pecnyonuxu Kasaxcman (I panm
Ne AP19579384).

Introduction

Environmental degradation and even public health risks have been brought about
by rapid economic growth (Wang et al., 2021). Therefore, to build a more sustainable
soci-ety, it is necessary to transform business and production into sustainable and green
systems (Quazi, 2001). Today, competition for energy and resources caused by rapidly
growing energy consumption increases interest and desire for alternative energy sources
worldwide (Ebel & Menon, 2000). Lack of access to electricity is projected to still affect
630 million people in 2030 (Salman et al., 2022). Moreover, factors such as rising global
temperatures and sea levels and extreme weather events pose severe threats to the
ecosystem, economy, and society (/PCC, 2018, Perathoner, 2013), pushing humanity to
explore various ways to obtain green energy. The use of alternative energy sources is
essential for reducing the effects of climate change and achieving sustainable
development goals on a global scale (Pawar & Farooqui, 2023; Madaleno, 2022).

With a particular focus on solar, wind, and hydropower, renewable energy
sources are consistently becoming recognized globally as dependable and eco-friendly
alternatives to fossil fuels (Gielen et al., 2019; Gonzalez, 2023). This type of energy
provides sustain-able, low-carbon energy and contributes to energy security and
economic development. This explains the increased interest in this topic and determines
its relevance today.

This study attempted to conduct a comprehensive literature analysis to study
the current situation in the green and alternative energy field through bibliometric
analysis and R-Studio software. Ultimately, it will be possible to identify the most
pressing issues and current trends in the research topic. Therefore, the study aims to
identify significant research trends, concepts, and topics in the green energy field and
identify gaps in the ex-isting literature for future research.

This study is organized as follows: the literature review section provides a
critical assessment of works devoted to the analysis of bibliometric works in the field of
green and alternative energy, the methodology section describes in detail the methods
and sampling used for the study, the results and discussion section presents the results of
the bibliometric analysis of the literature, the final section provides conclusions and
directions for future research.

Materials

The literature review found a need for more studies on bibliometric analysis of
green energy. Several works on green energy contain a quantitative examination of
sci-entific publications to identify patterns, trends, and relationships within a specific
field. For instance (Bortoluzzi et al., 2021) conducted bibliometric and systematic
reviews to identify the research opportunity and the current state of the art on this topic.
The authors found that:
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1. Synthesis models were preferable to overlap models.

2. Policy and technical indicators should be added to decision-making beyond
those related to the Triple Bottom Line.

3. MCDM/A models are crucial in achieving the Sustainable Development Goals
outlined in the 2030 United Nations Agenda.

It is worth noting that this study focuses on a specific direction without providing
a general overview of the literature on the investigated topic.

On the other hand, Using the Web of Science database (Rosohata et al., 2021)
analyzed bibliometric data on the phrase renewable energy in articles until 2020. Their
study tries to cover all the components and areas of green energy. The authors analyzed
the publications about renewable energy according to quantitative characteristics using
VOSviewer. The authors found that the most popular research areas are energy fuels, en-
gineering, science technology, environmental sciences, ecology, and business economics.
Unfortunately, this study does not consider the application of project management (PM) in
the green energy sector.

Further (Qin et al., 2022) conducted comprehensive research on green energy
adoption (GEA). An in-depth view of GEA publications and GEA’s thematic evolution is
presented through different bibliometric analyses. Further, content analysis is used to iden-
tify the critical determinants of GEA regarding technical issues, adopter levels, corporate
promotions, and environmental concerns. This study also has limitations, like focusing
only on adopting green energy rather than discussing using project management tools.

(Mental et al., 2023) presented one of the latest bibliometric reviews; the authors
analyzed the size, structure, and dynamics of research on green and renewable energy
innovations over the past decade to identify the main topics and trends. The authors
conducted a bibliometric review based on PRISMA guidance and visualization analysis
using VOSviewer software. For this purpose, the authors selected 1144 records for
bibliographic analysis. However, only the Web of Science Core Collection (WoS CC)
database was used.

Bibliometric analysis, conducted by (Kut, 2023), stands out through its unique
value proposition compared to other similar studies by emphasizing critical research gaps,
such as energy storage, innovative grid technologies, and renewable energy in transporta-
tion. The study provides unparalleled insights into the evolving landscape of sustainable
energy research, focusing on the specific trajectories of Poland and Germany in renewable
energy adoption and identifying critical institutions with the highest centrality index.

As the literature analysis shows, most of the exploratory reviews were narrowed
by specific areas of green energy and needed to provide a general overview of the literature
in this scope. In addition, they prefer the Web of Science database, without covering the
publications from the Scopus database. Moreover, there needs to be more PM applications
in these studies. Therefore, this study attempts to provide a detailed quantitative assess-
ment of the literature sources related to applying PM in green energy, and the next section
explains how the study plans to achieve it.
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Methods

To highlight the main research areas, concepts, and topics in the field of green
energy, a bibliometric literature analysis was selected, which was carried out using the
R-package Biblioshiny tool. The method was developed by Aria and Cuccurullo (2017).
The availability of robust, efficient statistical algorithms, access to high-quality numerical
procedures, and integrated data visualization tools make R the preferred language for
scientific computing.

The sample of publications for analysis was obtained using a four-step procedure
from the Scopus database. The search was conducted in January 2024 and included articles
published up to and including that time.

The diagram of the stages of obtaining a sample is described in Figure 1.

| Posts after adding a new
; keyword
A Records after filtering en=7229
' : the field of knowledge
| Posts filtered by year of n=1184
publication
Number of records *n=3956 o
identified by searching
the Scopus database

+n=4999

Figure 1 — Scheme of the stages of obtaining a sample
Note - compiled by the authors based on the results of the “R Package Biblioshiny” program

Initially, the search was carried out using the keyword «green energy,» as a result
of which 4999 documents were found in the database (including all source types). There
have been publications in the Scopus database for this keyword since 1990. Since we are
interested in publications over the last decade, it was decided to limit the year of publication
of documents from 2015 to 2024. This restriction yielded 3,956 results. Then, the sample
was limited to such fields of knowledge as «Social Sciences,» «Economics, Econometrics,
Finance,» «Business, Management and Accounting,» and «Environmental Science,»
which ultimately reduced the sample to 1184 publications. The next stage of limitation was
because the article’s purpose is to identify publications by keywords and gaps in research
for a more in-depth study; another keyword, «alternative energy,» was added. As a result,
after applying all restrictions, the sample consists of 229 publications. The number of
identified publications shows that the topic of green energy in the context of alternative
energy has yet to be studied. However, it has significant interest from researchers, and the
relevance of the topic is growing every year. Although «green energy» and «alternative
energy» are sometimes used interchangeably, they have specific differences. Unlike
green energy, alternative energy is not always intended to reduce negative environmental
impacts, although many of its aspects can also be linked to sustainable development. For
this reason, these keywords were chosen.

Results and discussion

The study took the last ten years to identify trends; in fact, interest in green
energy among researchers has increased since 2021. According to the Scopus database,
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there are 145 publications in the selected fields of knowledge in 2021, and this is 49 more
publications compared to the previous year, 2020.

The findings about annual scientific output, most important sources, most relevant
organizations, co-occurrence network, and thematic mapping and evolution are analyzed
to understand trends in the green energy body of knowledge.

Figure 2 provides essential information on this research topic. Since 2015, the
annual growth in publications has been 8.01 %, and the annual growth in citations per
document is 17.1 %. According to the Scopus database, 826 authors conducted research
using selected keywords for the period under review, and about 41 % of them worked in
co-authorship.

Timespan Documents Annual Growth Rate

2015:2024 227 8.01%

Authors of single-authored docs International Co-Authorship Co-Authors per Doc.
826 40.97 % 3.98

Author's Keywords (DE) Document Average Age Average citations per doc

853

2.62 171

Figure 2 - Basic information in the field of green energy between 2015-2024
Note - compiled by the authors based on the results of the R Package Biblioshiny program

Figure 3 shows the annual volume of scientific research on green energy in the
context of alternative energy. As can be seen in the figure, there is a noticeable annual grad-
ual increase in publications on this topic. Over the past ten years, annual publications have
increased more than 2.6 times, from 52 in 2015 to 349 in 2023. The most significant pub-
lication activity was observed in 2023, with 349 articles published. It can be assumed that
the increase in the number of studies was due to various socio-economic factors, including
the pandemic (an increase in publications has been noticed since 2020), which exposed this
problem even more clearly in many countries.

Annual Scientific Production

Articles
n.

- - €

2

Year

Figure 3 — Annual Scientific Production

Note - compiled by the authors based on the results of the R Package Biblioshiny program
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On the three-field graph, you can see the relationship between the attributes of
publications. For example, Figure 4 shows which countries and journals are most involved
in studying green and alternative energy.
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Figure 4 — Three-field plot (Countries — Keywords — Sources)
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program
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Most articles came from China, India, and Pakistan (AU_CO). The relationship
between green energy and the alternative energy category is most studied in Malaysia,
Germany, and the U.K. From this, both developed and developing countries are involved
in studying the topic. The figure also shows the journals that publish the most articles (right
side, SO) that study and publish the most on green energy. Figure 5 shows the number of
articles published in these journals for 2015-2024.

RENEWABLE ENERGY

ENERGY ECONOMICS

ENERGY POLICY

SUSTAINABILITY (SWITZERLAND)

ENERGY

Sources
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ENVIRONMENTAL SCIENCE AND POLLUTION RESEARCH

APPLIED ENERGY

INTERNATIONAL JOURNAL OF GREEN ENERGY
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Q

Q
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[

5 10
N. of Documents

Figure 5 — Most Relevant Sources

Note - compiled by the authors based on the results of the «R Package Biblioshiny» program
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Top journals that have published the most significant number of articles in the
research area include Renewable Energy, Energy Economics, Energy Policy, Sustain-
ability, and others. Almost 52 % of all articles are published in the ten journals shown in
Figure 5. This analysis approach helps reduce the time it takes for an article to be pub-
lished in the database. In addition, it helps to find journals on the topic being researched
quickly.
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Figure 6 — Co-occurrence Network

Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

The matching network was formed based on the author’s keywords with the
Louvain clustering algorithm.

There are two main clusters in the coincidence network. The basic, central, and
largest cluster is “alternative energy.” Green energy is the second largest node, meaning
that the two concepts are closely related. Most of the research conducted may explore
these two concepts in conjunction. This also again shows that the topic of green energy
has yet to be researched, and at the moment, the emphasis on alternative energy is taking
over. However, we know green energy now has more and more relevance and interest.

The same applies to “sustainable development” and “renewable energy,” which
are also within the boundaries of the “alternative energy” node. From this figure, it can
be assumed that all these relationships between keywords are essential and relevant to
the study of this topic.
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Figure 7 — Word cloud
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

As aresult of the analysis of the three-field graph (Figure 6), countries where more
research is being conducted on green energy were identified. In Figure 6, it was determined
that scientific works have studied factors influencing or revealing the topic of green energy,
such as climate change, sustainable development, renewable energy sources, energy poli-
cy, energy efficiency, and so on (Figure 7). It is important to note here that green energy is
only gaining momentum because many researchers consider alternative energy the main
direction.

Niche Themes
recydling
catalysis
catalyst

biomass
biofuels
biogas
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design
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energy policy

Development degree
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N
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Figure 8 — Thematic map
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

Figure 8 shows the current status of green energy and alternative energy research.
The author’s keywords were used to obtain a thematic map, and the minimum clustering
frequency of 5 points was set.

The primary topics for the entire period under review are “solar energy,” together
with “solar power,” and “commerce.”
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As for motor themes (Motor Themes), the “Green energy” cluster, along with “Al-
ternative energy” and “Energy policy,” is about to be transferred to this category; that is,
these topics are considered the main factors actualizing the topic of green energy. Also,
here, it is essential to note niche topics. From the figure, we can conclude that in this pe-
riod, niche topics in the field of renewable sources include “recycling,” “catalysis,” “bio-
mass,” and “energy harvesting.”

Initially, the authors attempted to assess the current situation of alternative energy
in the context of project management and found that this industry needs to be studied more.
According to the Scopus database with the keywords “alternative energy” and “project
management,” only 55 articles were identified from the last ten years and the industry of
study (“Social Sciences,” “Economics, Econometrics and Finance,” “Business, Manage-
ment and Accounting,” “Environmental Science”). Based on 55 publications, it is difficult
to make an accurate analysis and conclusions because the greater the number of publica-
tions, the better it is to analyze the situation and trend within the research. In this regard,
the role of project management in green energy has yet to be fully disclosed. However,
despite the few publications, alternative energy in project management has gained impor-
tance over the years (Figure 9).

Annual Scientific Production
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Figure 9 - Annual Scientific Production (alternative energy, project management)
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

Also, the researchability of this topic can be seen in the collaboration between
countries.
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Figure 10 - Countries’ Collaboration World Map
Note - compiled by the authors based on the results of the «R Package Biblioshiny» program

From Figure 10, the study can conclude that the topic of alternative energy
in green energy is in demand and relevant much more than in the context of project
management.

Conclusion

As a result, a gap in research was identified, which lies in the fact that the issue
of green energy has not been sufficiently studied since such areas as alternative energy
in areas such as project management have been poorly studied; also, the relevance of the
topic of green energy has been of interest from outside for the last 2-3 years researchers.

As aresult, it was determined that interest in this topic has grown steadily over the
past decade, and the essential topics are alternative and green energy and their connection
with renewable sources.

The relationship between alternative and green energy in project management
has been widely studied in China, India, and Pakistan. The main factors influencing and
revealing green energy have been identified: climate change, sustainable development,
renewable energy sources, energy policy, energy efficiency, etc.

The authors conducted a study to identify the trend of project management systems
in green energy. Introducing a project management system increases the efficiency of
implementing alternative energy projects and helps reduce time, financial, and resource
costs. This hypothesis will be tested in subsequent studies.

Also, The study has several limitations. Firstly, it covers the publications only from
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the Scopus database. Therefore, further studies may be expanded by adding additional
databases. Secondly, this research contains a qualitative analysis. Thus, to collect more
detailed data about the publications in the field of green energy, the authors may conduct
qualitative analysis or use mixed methods. The study’s results may be used as a guide for
researchers on the topic of green energy to choose the unexplored directions or understand
the current state of the literature. A limitation of the study was that only 2000 publications
could be analyzed and mapped in the R-package Biblioshiny.
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