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ABSTRACT

In this paper, we attempted to analysis and track dynamic properties of the interdisciplinary
relationship between scientific research areas in energy field using bibliometric analysis, We
created network maps with SCs (subject categories) defined from Wos® (Web of Science,
Thomson Scientific ISI, Philadelphia, USA) using co-occurrence analysis method in order to
identify overall disciplines directly linked with energy fields and investigate the change of
interaction between SCs as a function of time, From the results of this study, thermodynamics,
fuels, chemistry/chemical engineering, and electrochemistry have differentiated into more specific
disciplines while the strength of interaction with energy field gradually has increased. Meanwhile,
“nuclear physics” was developed to “nuclear science & technology” toward applicable target
sector and also the interaction of “environmental science” with “energy generation area” among
various energy disciplines recently showed the radical increase as compared with the values
of 4 years ago.

Finally, through combinative reviews of today’s energy policy established by South Korea
government, this study will give a help for keeping up with national energy agenda meeting
the diverse characteristics of academic disciplines of energy field. In addition, our results
support that the use of such network analysis based on bibliometric analysis to discern shifts
in academic R&D strategies and target sectors,

Key Words : Energy & fuel technology, Interdisciplinary relationship, Network mapping,
Bibliometrics, Tracking dynamic properties
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(environmental science), G %3Hthermodynamic), A& #-ok(fuels), 3}+}/3}8}38 Fof
(chemistry/chemical engineering), Z&(films), @x}/FA} E&]3H(atomic or molecular
physics), A7]|3}8Helectrochemistry), 28] §- 835t A F78Hmaterial science, multi-
disciplinary) 2 Jephdc},

> (]e] Fok 32: (9] 7|7k Viehd oUA](energy) #okete] GAGE 7HX AT 2ok

==
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#lE-2](nuclear physics), 7]A1838} HoKmechanical engineering), & - A &F8Hmaterial
science, coating), #7393 environmental science), %sHthermodynamic), A5 Fok
(fuels), 7%/71338Hbuilding/construction technology), E2-88Hcivil engineering),
3}3)/3}8}g38} Fokchemistry/chemical engineering), W& (films), YA/} B8 atomic
or molecular physics), 7|3}k electrochemistry), §+ &3 AS38H(material science,
multidisciplinary), Zg]a 7|€} EoHmultidisciplinary)2 FA= i},

> (1)) #oF s (I 717+e] oviR|(energy) #oko} dAIE Eol2Ale &2 (nuclear
physics), & #}8}/7]&(nuclear science & technology), -3~8/E28Hatomic or molecular),
3}8}/8)8}g8t HoKchemistry/chemical engineering), 71AF88} HoKmechanical engineering),
"%8Hthermodynamic), oUIA/ 95 BoKenergy/fuels), 21&/7Vd 38K building/construction
technology), EZ-F8Hcivil engineering), A713}8H(electrochemistry), 1231 §+ &% A
833t Folmaterial science, multidisciplinary) & 3}o}gc},

welAl (1, [, [me) Azhasle] mhe “ouix] 2ok o tie B 3he) AANE AgRoe
Hslel e B9 ¥ £ glon], 1 A thes) 2ol gokd 4 Yt

» AEFE}, H7|sis B Fope] A A A&

[, i, (mnel A 72k 23 dshthermodynamic), A& Fokfuels), 3}8}/3)e-38}
HoH(chemistry/chemical engineering), A7]3}8Helectrochemistry), 18]3L g+ B3 A5}
H(material science, multidisciplinary)& A%20 2 FAA0] 73t Fol2 dotEy o
A Bolo] 71x ¥ 8§ Fol= oJsd 5 91 Aolr}. F3 #7H3Henvironmental science)
A odR] Roke] ATEA wly FAF RS AL e BAEH.

» HEE B Rokol MEsiel dA 39 8%

e} F7kollr] mietsl= g Fok= AA/2A Eel8Hatomic or molecular), 4§ E7
3Happlied physics)o]™, [ 7ol sete Hok= dE2](nudear physics), /24 &
28Hatomic or molecular), -2~§ E2|3Happlied physics)& FA}E ] &z Eoprl AEA
231 AL AT § Yok EF 1] e FE(nudear physics), 68 B3
(applied physics), ¥ #8}714(nuclear science & technology)&. A23sts o] YA gir}.

> U5/2938, EEFE B
I Felrs A3 vepdA g2 Fokz ERIEHA (Y 5 F2), [me} 1] 771
A AEA E1E Eofolrt, [ ol 74 Eokconstruction)®} A% #okKbuilding



technology), 18] E2-g8Hcivil engineering) © & 15w, &3+ [l e 5%
Zd71e0] B8 Eo] 74/ 7% 714 (construction/building technology) 2 £& =L, ©l9} 3
7 EEF8Hcivil engineering)o] FAE0] 1 Bt FAHLE FolAa &S ¢ & Uk

> A9} o9 ¥ I3}

0%} [0 F3telrds oAl (energy) £okl A5 Fokfuel)Zt SHAQ) Folkz EAsaL
23 QABA(RRE 0978 7 AR A oY, [ 7R E 371 5749 &
o7l shvz EgE oA d8 Hol(energy & fue) 2 F3}FH(2E 5 FX). olAL
743 5 ok Aol vhe- ot HAle AT Szl ot AAAHR AF LS RSt
+ 333} #’Hharmonized evolution) 2.2 olajd 4 & Aolt}.

37 sto| oUA Bope] AFelr] AR v|Fo] M Frshe Ax H3AE <t
g 54o= gobdr, Ax oUAE AAksl7] SisiA ksl vERA 84| v8-E
A3k= s o) gileln, ol IAIFS HAIE B3 Ao FAVYILsE EAY A
ojct, okt A: AZHE B oUA AAIIE & A2 £ & ot wEA quA B
AA o] AT Fokel 2 GAo71&g TR Fel ouiA] #H Jlgo] FBHoR AAFH
Ses BT & Qirt

v, 2 &
1. Q¢

B AFexE= vl Thomson scientificolld AJ&51= RF(research front) glojg]e] 2} 4
T g ¥35o] gl MAil=F(Core Papers) 17,1460 #4 Bdoz MA3 L,
Z} Y=ol BFEE HOKSC, subject categories)Zhe] FALAIRA-E 3P} 9t

U] Foke] A7l glolM Tohalx] HE B4 -& setelr] 18 sCitel AA ddx
W AEAE B3 gusla, SC9 Fof ofux] Rolol d@Ee] e BE EokE &5,

13) uFe] JUADOENM FH5lx Qe JUARE A7 Bopole Aoz 2 Al Fato) ERE 5
U HEEL dA/ARR: g IEln 98 dEdow olislela AzviEe] ol Y &

SCIolA] AF3H= Energy & Fuels 0k category A9 : Energy & Fuelss A& oviA| Yisolar, wind, biomass,
geothermal, hydroelectric ¥)3% B A (wood, coal, petroleum, and gas $)22 T3kl 3loH, o]
B9l i ik AR, 3-8, A3 B 2 X8 =8, nudear energy®t nudear technology® NUCLEAR
SCIENCE & TECHNOLOGY category® AASHL 92

14

~
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WIE g AAGEE FH5. Cutoff #hel do) =4 met ouiA] £ofs} A8 EoF,
a1 37138 ol VEQI YA 71818 o g T Fadd siXgS Ssisitt. 4
AFE 059K A Rof QA= AARALE 3] AT BA #g A £, 3
BAe] AR whe WslE setsly] 8l 37REeR 9o wAslaly, UIEST 77t Hsl)
e 2 {sk(R 6) FD)s ARl Wsl((RE 7) ADE 77 FAsta M350,

(2 6) 7112 HEQZ 2=

F 2 node 4= lm(ljzg);”“ simple density weighted density
m 191 174/792 0.48 0.32

I 207 174/909 1 0.79

(1] 158 76/467 1 0.83

# [111999-2001'4(6,4133), [1112001-2003'd(10,9263D), [11]2003-2005'A(7,02570), cut-off 0.58 A&

st 722 Wil AuRd lsEe SRl I=(C, 3 & FAHE v VES]
3 729 AsE ke %S Bk T8, 7P 9 o] wislel oix)e dHd
AR Bof Z= = 77 Mo 670(E5-83Hcivil engineering), Z&(construction), ¥
9¥8Hbuilding technology), 3-8 %98Hmechanics), #&E8]8Hphysics, nuclear), H3&8
(engineering, multidisciplinary)), T=7F el 1703 38} 2 7j&(nuclear science and
technology) 2 sje}=|li, §3 ok A&Hog 7l Folg 888 + IR 7
F2). B3, s}, A5kt 33 ok A3t QA A&, qEe] B ok AlEsiel Al
[ A, 15/7333, EEFS] 14, 259} oyAe] 8 T E EAAL 5 ot

(B 7) F2hd Szt 2ol HE}

So1d | dAgaEer + | SAd8Re & - ——
73 ! (Clllt-off %;O_)r (ayj_off t E;; ARk Tl) B Rinadd —r)
(1 10 6 - -
{m 16 3 3 -
10]] 11 1 1 ;

X (01999-200113(6,41371), [11]2001-20033(10,9267), {II112003-20053(7,02570), cut-off Z 0 &4

Y A-F 7o) HEEN T2, wE 2U1THIGME WElbl gls Aes 5

? 4ok Web of SciencedA] A1 FoEF(subject category) A multidisciplinary2 A1F8 Foks}
A FHprevious period)2] Eo}FEE iFog SHE Holzm=E Hol= Aow Ao ¥

15) 919 29 93 glovh vEda o] F2dA Heke folAl &7 dsiA wEE & 7] AR
& FHANE TEE ol%

16) £ Aol oj2igt AEE FH AR (Dynamic Similarity Analysis) 22 519,
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2. HYH Bo(0lLix| WHS FHo=)

A2 ARE HW)E BE R&D FARTRE 20129714 97t 229 £52% 9 ¥F
447 62300099 FU3IAL FA7|E 72 - GHAT FAHFE 2007 17%(1500%9)
olr 20121d 35%(7000 )2 71z ot

TFARAoZ, AAAAA, g2zt dUA|, e EXE], dFTIe|L=(LED)$-§, 1
FEAIZE, MG AT F AGFEES sl gFAA 18 AV e, oAt
st 33 9 AR AErE 5 200 9371E AA9 715Hs 45 2 2dd idvls
T A3REEs ] kg olF = FFE VIedA o] 5 & 270 AAE B W 4
T FFNAE TEsct

2 drdA FYE A =8 e @ dA Folde ¥4 Wi 7Rkl £
A7EHZ A= olok 3p9, vl dFe] =AM AMEA B8 JdET dvt 5

o
2
2,

71t do] ShEEol 7t 4% 2 JAAY A3z JaEE 54
2} B d7ollM slofstara) she Aol Wk Aokt & 3
FTENAE A9E o, Avtxes B A7AfzE Jeid 7le wob 7 48 A
FAle} dAhs Fiol B AL ¢ 5 9o, dEdog 208 o} AVIFAAAR I
Fo Sl AT AA Fobs /e 433 §8F 0 FHL e AR €48
ol B 4 9ot

AA A A (World Energy Outlook, 2008)¢] wh2s o x] AH]E 2006d 11,730
MtoeollAl 2030 ¢k 17,014 MioeZ 1.6%2] 9HFZ7HEE 71 Aojgtar gt v~
o] etr3l 4|, 233 7|1F8Hs W 93, Vg4 IR 58 RKE o, 7k
g durl i T3kt B Aot =ESA 246l A E gl do g m|EE}
TGz A =53 B4E A% TR RdE Mdste 2ad Fgrt v

ojg} tiEo] BAY|E AWhd FHUAT FASA iR IPNEEZt dehg %A
o8 BEAL JEA|, duhd fr1Fe 2 Ak AYEIL QJER]|, I e Yrid Ea
o] BA JeR1iL QlEA] 58 FHlHoR 54 BEAsh AL FEATE B3 EEHCor ®
Aoz QYZtert, olof wial, A 3d7tel FAE HRUL dpFe s B ATelA FhE W
5 TUEF BME 3 Foll glon, AFA Hsle U] Rkl HEt FHA Wzt
2E oA AFH #3748 Foll e W =k

a2l
94
B Ao 7 o}
ul
3}
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