"m Check for updates

Journal of Climate Change Research 2023, Vol. 14, No. 6-1, pp. 827~847
DOI: https://doi.org/10.15531/KSCCR.2023.14.6.827

JIR7s AxfAE] YHEHAA +EHS flet M2 MR AL

Ol?_ﬂl* . Mo . _ﬁ_*rél_ﬁ*

oo™ o=

THEMT IS GTA FTP|STIEHRIME Post-doc, T =7 ISA IS0 TP |ST S HEME! MUY,
TEIIOIAZIHL] CHEOIAY, ™=V i=M7 [ ¢ITA TP |87 SN 7Y

g

A study on expert perceptions for establishment of a human resource
information management system in climate technology

sk 4

Lee, Hyun Ji" - Chung, Yong Woon - Sohn, Sang Hak™" and Kim, Da Eun
"Post-doc, Division of Policy Research-National Climate Technology Cooperation Center,
. National Institute of Green Technology, Seoul, Korea
“Senior Researcher, Division of Policy Research-National Climate Technology Cooperation Center,
National Institute of Green Technology, Seoul, Korea

sk

- CEO, PPS Company, Seoul, Korea
Researcher, Division of Policy Research-National Climate Technology Cooperation Center,
National Institute of Green Technology, Seoul, Korea

ABSTRACT

This study applied the Q methodology to classify the types of expert perceptions on establishment of a climate technology
human resource information management system. Expert interviews and literature review were conducted on the definitions
and scopes of the climate technology workforce, workforce classification system, government response, and talent competency
education, and a total of 28 statements was composed. A total of 30 respondents (10 in the climate technology field, 10 in
the environmental industry, and 10 in the workforce statistics field) was surveyed, and the results were analyzed through
Q-method Software. The analysis revealed four perception types: Type 1, the multi-disciplinary workforce inclusivist; Type
2, workforce statistics indicator manager; Type 3, workforce qualification-oriented type; and Type 4, industrial workforce
development advocate. This study examines the characteristics of each of the four types and identifies consensual and
controversial opinions among them. The results can be reflected in the establishment of a human resource information
management system (definition, workforce classification system, statistics) or used to review additional issues. The significance
of the research lies in the attempt to understand differences in perspectives among stakeholders by considering the expert

characteristics included in each type.
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At MWy 9 B 7|6k vlASHIT(Joint Ministries,
2022; Ministry of Science and ICT, 2022). E3t, 7]%7]
& A9 S4 9 BHE Yol 7] S8 A (climate-tech))
o 2030E7HA] & 1452UZ FA6H 7Y 9 FAAE
o] ¥ @5 A= B4t 109 7j9] Al A
£ AEohths A9E THI BF AUk(Lee, 2023). oA
d AL Ve A SRS fl6 7]97]& £kl
AFNES AEstal, 7197]s ARl B2 A £
g Aog AWolal QthJoint Ministries, 2022; Kim,
2022).

A 715714 49 7 Sl vt o
490l A 4% FARKL Ao FAAEAAT
(International Energy Agency):= 2030&7FA] Aol %]
2opell 14007t g o] A7 FEE A= AYskal 9l
on, yAZE 245 98 A% A9 Ago] of
Fo]d Zol2tal SFHHUEA, 2021). ¥ HHE 7|57
& AR ST IHS X567 Y8l 7SS 7]
s/ S A14x0] ot Qg gAY v 2 <l
g3 A APALY 1 Aol T ZAE vstd
O m(Ministry of Science and ICT, 2022). o]of Z7}5}o]
ANz} 7| EH3H G 7|/ Z2EAYE 7]$7]& QI
A FEAAREA Y, JAGEFAA, AF8AE +
= A8 T H5F T (Joint Ministries, 2022).

Q14 WItof gt AR 7F A A o] AT} A
A TS 1A F dvhe FL 25N |, A8 aF
A&Z 53 71%7s ok dAY A& ek v
Z a7t th(Jang et al., 2009). 53] o]3A A AAA A
9 FHAA = FA @Al AKHIL Q= 7heH V¥
71 Atdel WHo g Qs ISt 818 35
o] mAHjX] Aol 71%7]& Aol & FF= T
T A Aotk webA 7157]E Eof 1Y g dS
stal, % HE2A g 7|197]E £okY 1AAdES
aHoz #AYsty] oAl AT FEAA(JUAH
9], JAHFEFAA, AHEA) +50] T a5ttt

=y 7197]E Eoks VI, BA, AA, ARlA 59
9] thiof AkQlo] f71H oz AAE 0] glof thaFst o3|
Heto] EA5t7] wjizell, wopd A7t ot o7
Aol g 2&5ta AYHE L&k BFo] olFTh oy
gt WA Q WHELS 7|57]& AT HEAA &
Foll Wt AR7HE9] AZoly Q1AZ f3ststo] A4

W o, 4
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A 715714 QA AuAA &
AEIEY A4S SUste BN A7R

1% CIEX(FGI, Focus
Group Interview) 52| &2 A4S wol 285k 9l
=0, 54 Akl s AlREY AEE 5% FHE
QIAo|u g oldfist=H f-&sttt= AR AEF
Y Ee 27 =& oA AFAY] Fo41A 1 Y
o] Qi7-e] A=)t bl FHS vl S Ache 9
£ Ut Q BHEY A9, QHPWE(Qualitative
Methodology)¥} %% ®FHZ2(Quantitative Methodology)2]
S48 w= Y BRIEECR ARIEY A7 B,
2%, frh SeuE gde BAY 242 B9 79
s AT ANReRA ATA FUA AL 2
SRt HolM AER ALY BEe e &

JEEE B QT Q YRS Hede] /|5 A
Az ARAA IR, AALRAA, AEA) 5
of Tt el QS fESel, 3 ST 2
olF mofst=t HHS 0. £ A9 A= AT
g JRAAE FHot=t 7I2ARE &89 5 JoH,

gL

5 715714 Hok A8 57 o3 9 27 197 9
AR A4 2ol 7lofd Aol

2. 0|2 g
2.1. 71871& QEHEOF ATy YEAA

20129 9-+20 AW FAANA A AAo] gt S8
/go] ZxEHA 20139 A192 A ke BASHA 39|
oAl A At gt FAH] ®E BAY Y7t
A& =] A TH(Castillo, 2023). =AY IR 7|+ A =
7172t 2011 R Ao A e} A E FA=E 4
7F RIS W7bob, A AR, g 43t =5 A% 5
of st FAR A Lk, 20239 AN A=
20229 7% A AA Aol A Q1Zo] 1,370t 0]kl
Y EFHTHIRENA and ILO, 2023).

71%71&3 #HE FHou AYgS AnEH, A F
82 =4 A= 8olE ARSSta glom 1 i
2 2008d SQ3HAAE HIAA o7 A U AA



J1271E QR FEMA 2

2opolA] B0l UL S A% TP
AoH=s QS 5t Ao E HoJstth(Renner et al.,
2008). 8 =71= AN I HLH(process approach)T}t
AE= AW (output approach)~ 71l r A AAE
£ Aot ER3tt A& n=2 F 7HA JEH
< BT &8s, 2479 %‘é%‘ﬂoﬂ et 1y Aoje £
FAAE HE2A FEota Ut AEE HALHol ot =
A A7t = 5 Ay AR|AE JAstAY AlEshe
LA E ofnlstH, P4t 1y FHof| WE o= 2
AHQ A e e AAPe A ARt
(Lee, 2010; Sommers, 2013). 2 AE 2]o}o} JE-S IS
ofel 8 A5 4B HYOR =4 AE A
oJ3tal Utk(Song et al., 2021). FH AT S AL {4l
BALSINA A 3 A5t E AU A ERE AR
sto] SFET AP¥E FFoE EFoti gloH
(European Union, 2016; Eurostat, 2023), 9=2 20155
B FHAY 34 At E ABA, A5 7] Fe] =AY
A2, = AR Aeta H ARG A] BA| Fi
o] FYE BT THsto] HAE WL B FARE F
A5kl Jth(Department for Energy Security and Net Zero
et al., 2021; Office for National Statistics, 2021). =7}H=Z
e H2EeR w4 94 HoRlL Un By 3%
AA AAl & A7l AUk oet F2 BZAYEFA
AE EF71ELE Fil B4 FHoly Aol w2t
79 AAER 7IEcld MR V&S R e
EFAA "efiA=E AS & 5 Atk

A 7]17]& SEECR] JIYFAE XAMHL
Ue FARE F7|&AH, SR, AGSAALE}
Utk HFEE AR HE= A SACNA JA"E SAR
5 UEUY. d=RSAGERAAE 7SR oty
o 2ok 71& 4 BRE 7= 1Este] 50t
Itk 71ETE ARIEAY AE 7197E &S
CPC-Y FEE 7|22 3 7|4 7|#= W*Joi A
£ o1, 7]1971& ERAIAY 30 £of 14
TOo &2 AL QITHGTC, 2022). E3, @'73/‘\_%4 A
FAF= OECD/Eurostat "F4g 7|¥t0 2 ot SHEAMY
79 8t ERE 7|22 EFSIAUTHKEIA,
B4 e A9, A2 AARAE A A FolE, 9
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YRBAAS 2 S5 9lo] Lopd o] st
WIS A7 oYL, BV SEAY 2 B
2 B83b7l0] golsta g,

o] % AHI71% dlEjuro] s Hokel Q1¥ HolE A

A . =
2ol Telr|& Qleo] et FAMoR TEAQ o
QAR el & AAT LS ﬂaﬂ% Jlge w83}

AojHE2 71207 o]ZA oldu wslr|&ZY olg
o8 BESTHCho et al, 2020). ¥HHo| 7]& Hofo]
AYEEA A =0 B3 AH+= YA E Holo A &
5| XY= Utk hFEES AFES HAE EokY =
2 AAH o Fgs] opst FFde A
°“ Q12 oo} AYREE ooty k. SHAIT A

Hod g ofE ERE v=2o HHEL "5t o

ICT Eofo] ERAAE TEshe AT ICT 7143 4
B8RS 71208 AAS ALYCHY, HRES Hofo)
%% AAE FE37) AL A, A%, 7%, S

S Sk ol¥Y 7 APRRAA B8
2a0] wel pRolEel Aol AE ST 4
(Jang and Hong, 2009; Jeon, 2018; Kim et al., 2003; Lee
and Shin, 2015; Son et al., 2006).

V1 olsk /1 AT Aep1& Ut ALAA
78 A3iad 4% 49, 1242 4 85
g2 9l8-g EE5}HtH(Cho et al., 2020). SH=ul
i ‘{']i“IET 5, RS YER, SR
2 2FolE, H37lE 1o g
F2 ARSI oS S 4] BR 2L A
3 AEagdold 71ayokEe} A4l gokre
27122 o WEo] FFEEAYERO
484 Ao, 71& AFSe 91 49| w
IAE 75 ) 3% FA4, A7k, 19A, A7)
ol olslEARY oA £t ArklLee,
2010; Office for National Statistics, 2023). 0|2 && =%
A AR 24 5 Fo 9 BRS BASL W
ohR A, GRS AT 435 AR 42
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A, 23 g0 o e, =4 Adde dESHH
(Jeon, 2018; Kim et al.,, 2003; Lee and Shin, 2015).
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Hope] B2E 712 AE3H9th. 53] 7|& Ropel <
YRE 2 A9 /& BRA

AAERAA W] A /1% Hoke tFste] A83}
A}, AT AR FHY BR/ZOI} M B
CEU, EE fERY FERE J1EoR s

£ s e AgdTE
Hopo] AT 7140 AFS 1T AT 7152e AHI

=
o %% AR 2209 58

o ok
o g 4

& Wage AN Sy oY Aot 2R
AS B0 AL &
1 EAIE olsfsta wotst] 1A 3
3 Fof HEIFE0] 279l 14T} g sesh o
FHPS Ago] M QSITHKRIHS, 2009). £ =FoAL
AT FRAA(LHS, AFRZAA, ALEA) 5
A flsirle theok A7t AL sEstuAt 715
7% Hof, 87441 Hof, AP Hof AEIE it

A
KRE]

2 o
o

o JIHRE WPstHom, AR 2 B4 A A7
Ape) Zpgel AU Haskstel AEIL A 9t

SHIA QUHES HEste] BT

William Stephenson©]|2h= 8kxlo] of 5]
A e AFolt ZEHYE A7l
7

rfo
ro,
1>
e
!
10
N,
olrt
flo

T Q ERE AT YEIAE WAl e
S EA%H(Brown, 1993; Jang and Lee, 2019; Kim
and Lee, 2015; Kim et al., 2022).

Q WHEZ I ¢ dxHet #AE tget
ofof| A Z-gEojgttt. o] WHES g3t
T 2ord gAY Q1o Wit AF]lom, o
= A AR A #ste] ek AtE ZE
(Chang, 2020; Jang and Lee, 2019; Kim, 2021; Kim and
Lee, 2015, 2022; Lee and Park, 2021; Park and Kim,
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2019; Ryu et al., 2016; Shin and Shin, 2010). YA}]<}
A AFE2 1Y TSR] +3, €A 7,
519 43t F49 Q14 Aol f@slete] Frsigom,
33 295 7Hte R /P ZJolE 1Fst] LEAl
o) wHg B 18 W9l 4, Wz AP A, U4
AY 5= =95t Atk Iy 7%7s Eoke Vs,
A3, A7), AB1H 2] thitof Aglo] $71H0% 4
Z=o] 9lo] thFst olsfiyeto] £Astr] wgof, HEopd
AEFHEY] theret o)A AolE 2&3HT BOIHE BE
Sk 2] ojgit. of2ig wetolA Q HHEES 7177
& AT FEAA Y] BRI ARASC] Y7o}

A8 qFSsel Ak, 2 f99 Aolgt £
golge AET + Aot oA fadlt v 7e
7€ AATY FEAA +EE A A27HEY JAE
FEste oA AFAY NYE HAadsto] FH4
T ABYE TS BYL e Fashd dumoz
A7t o s 98l 7E AS IR E 2AL T
5 QUEH(FGI, Focus Group Interview) 59 A& 7=+
HE w@ol A&t =t §4 Aol dish A=<
A¥S B8 2B Aol =g ol 48

ol
—_

= AR JEHR Y B 23 &F oA A
FAje] BolHel Aol AT AT ko] o
FE U dvks HAE 7T Q HHES B9, 4
ZHH 2 (Qualitative  Methodology)®} ¥& HHE
(Quantitative Methodology)9] EAS 2% XU &gHY
2oz ARAEe) A2 BY, 39, At SeUE o
As A4 E4S 285 733 2HE AATeRE
W Q7R FA YL AATRITHE HolA AR
2419 BEE HUF 4 9k

71%71&2 ol S3E 0] Q= Eofel”] wiZel
Qejof thet £AF Hol2 oheis] ol A4 (Song el
al., 2021), FF A&2R1 Lol == 7|F7]& Zof
o] g3t JIgeFE AdiA = 7197]E A BE
AA(AF7E 9, AHEFAA, AHEA) "ol E71st
ok 3 715 7]E QAT AEAA $F oA o
STARLS thFet S 6k, A9 Aol &
o 4= = HHE FLo] Qo B A= 7T
71& AT FEAARIEAL, JALGEFAA, JdEF
A) P30 B BR} A4S HAHP) A9 QIAE
& Agsgon, 33 B4E melku 49 2 2
S o3} Holsh it ojAS shetsro s ol
B2 ARAA 27 A FDARE BEHIA B
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3. d-4A

2 AFolA= 7187 AEEFAA 50 B o]
SHTAA Q142 FR3tetal 1§42 wHfstr] f8f Q
H]—I:HE__Q_ Z—]_Q_o]_oﬂq— Q H]—Iﬁ 47]—;(] I:]-Zﬂi :EL/HQL-
o), A4, 71%7|e AT FEAA SH} d=HST A
E(Q-sample)= AF2Ntt =4, 7|57 {3 EoF 4
A 54 B AE7HE W2 HE-SHAHP-Sample)
£ Z274% AA, SEAHP-sample)E IO E &
(Q-sample)yZ EFoh= Q-AES Aot YA, 32 2
5 $AS &, Q915 H(factor analysis)S S A&7}

o1
914 H¥S FEIFH(KSSSS, 2014).
3.1. Q-HE2(Q-sample) F=&: %l

Q WHE A7 B2l He
e JEAA 4 Al ﬂﬂi;ﬁ F‘E’Q AFgoll disted
A H AZ7E AS AHF
sPrledd ABAA HH EJ.H s

£ 59 It 4 71571% <1 @4, wxﬂa 7]
Wl Bt 71, A, ARAA 75 A
Aol Tet Ao Yge PSRl 1 o A1F1%
Lol 9 Fabrl& QB A Ropel W 21, A7Y
173 9 ARA 1950l A&H AE7F 4901 o= 2023
89 30¢HH 20234 99 55U Ato]of 1AM AET}
AlZ OHEE AYstHct AEV} A& QB E AT
2 ARAA 5 A J.E%OHOF 3 AFES B 9
3 RYaigon), 49le] ARIOIAL 71%71E Ae)
R} 24 W, © Eﬂﬁ‘%xﬂﬂl 7124974 5ol e 47
2 QEF o= Bt &A% 9AL E1X 9L Q
THECIM = A27ke) AZo] Ate] EEo] HER <
BE jAe] SRt QE R AR} Se Bops
o= AEVICIA|7F B F Q5 tH(Kim, 2008). & =F9]
AL AL 71571% 43 Hol 4 Haprl& AYE
A Bopoll A 159 o)F BARE AEIFE doR stgle

Wl oy ELopol 24

E‘.

=

o, ASRAE RO AE77F AFT 10099719 A&&
T TEIAE SRk, F A oY gHe] MHQ %
FE AHYAS SHOE HEslsto] & 36719 A

< A FEoIGTh 1 o2 7197]s AR Z*EXﬂ
A T ALHAE FFcte AT 108 G R
HIZARS AARE &, S5 J&ES AYchs &Y9S A
A HEHOR F 287 A& EFES AAoH3 th(Annex

S Qg M7t QMRY ot 831
1. &%)
3.2. P-B&(P-sample) £&: SHX MY
P-EZ(P-sample)>  FHFHo=m AT &d
(Q-sample)& &Foh= SEHAE Uity P-EE2 7|
& F EokolA ZRAEES 3% FHo] A= A
A 9 WS 107, F4R] Eof ARA 9 A+ 10

3, 45t7]& IEEA £oF AFA AFA 10Ho=E F
3079 AE7HE A SEAE AH5IUtH(Table 1). A
SHAHP-Sample) = 307504 507g0] HHsiTtal
HA YO (Kim, 2008), AFHIAE HECE He
9EEQl FF BA WA 2 Q HHELS Q&R
FEo] =7 o] 307 olstE FHStH(Cho and
Kim, 2014; Kim, 2010). &, 291 FE35}11 991 E4
< HZ-EY 75 HEH FESHH(Brown, 1980;
Watts and Stenner, 2012).

O 1o uQ A

3.3. Q-2&(Q-sorting): TI=Z Y

Q-EFE g AEXAF 9 Q-method softwareS &8
gl 289l AEE E3) 2023 109 1¥9XH 20234 10
< 267HA] X3Pttt —%X}(P sample)o| Al A+ =4
I AR IS SAAI &, Q-] Fofstes Y
SFAtHFig. 1 &X). Q-Tvﬁ,] HE ;7] B st
BEO)(- ) 7 B9 U -4RE 47 FE

STk AF SRAE B9 49 287 HAEES 9
© %, Fig. 13 o] EE Fej9 Q-EFuo] guA

7k Ete Amdl vt AeRe FAHoR WA

S Sty SEAE QERE AT T Fol: UE
B4 ¥ 63 8 B2 ogfekr] Egol B 5 =S

Disagree Neuat agree

Fig. 1. Q-sorting distribution chart (N=28)
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Table 1. Distribution of experts according to their respective sectors

Category Affiliation Occupation
Climate technology 1 National institute of forest science Researcher
Climate technology 2 Korea university green school Professor
Climate technology 3 Sookmyung women’s university Professor
Climate technology 4 Korea university department of food and resource economics Professor
Climate technology 5 Korea agricultural technology promotion foundation Practitioner
Climate technology 6 Apec climate center Practitioner
Climate technology 7 Korea institute of ocean science and technology Researcher
Climate technology 8 Korea institute of science and technology policy Researcher
Climate technology 9 Korea institute of energy technology evaluation and planning Researcher
Climate technology 10 Seoul research institute environmental safety research lab Researcher
Workforce statistics 1 Korea employment information service Researcher
Workforce statistics 2 Korea employment information service Researcher
Workforce statistics 3 Korea research institute for vocational education and training Researcher
Workforce statistics 4 Korea research institute for vocational education and training Researcher
Workforce statistics 5 Korea research institute for vocational education and training Researcher
Workforce statistics 6 Korea research institute for vocational education and training Researcher
Workforce statistics 7 Korea research institute for vocational education and training Researcher
Workforce statistics 8 Korea research institute for vocational education and training Researcher
Workforce statistics 9 Korea employment information service Researcher
Workforce statistics 10 Korea research institute for vocational education and training Researcher

Industrial sectors 1 Korea institute for the advancement of technology Practitioner
Industrial sectors 2 Korea association for environmental health Practitioner
Industrial sectors 3 Injin corporation Practitioner
Industrial sectors 4 Korea institute of industrial technology Practitioner
Industrial sectors 5 Law firm delight Practitioner
Industrial sectors 6 With p&s Practitioner
Industrial sectors 7 Korea environmental industry & technology institute Researcher
Industrial sectors 8 Korea chamber of commerce and industry Researcher
Industrial sectors 9 Korea meteorological industry technology institute Researcher
Industrial sectors 10 Korea productivity center Researcher

2)

A

so] el SuAE AzsHe Al

UET

(=)ol wiAstE e el Hditte it 59 ALrt didoz ot Aew e

4l FaMo] Wt ASES QERM A BEAY
=

ok rfr
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deed vEe st e

ERL T

SeAt A A Bofat %
22 WA olgol deto] 3712
3.4. QER9 &4

A A= Q-method software T 13of I3}
o, FAEEX(principal components analysis)3)-&
stk wae Sdssb] A s =
(varimax rotation)& AA|SFH 0™, 11-5-Fk(eigen value)
Moz & 419 R MHSYL. Q WHEL W&
ol QA9 Tio] HUE, SEAP-sample)®] A
ot umc A& Het SEAP-sample)o] E)
HEe} o8 Mokt Aol o Fasih 3, SuA
(P-sample)”7} X<&E(Q-sample)S -—.—Wul-oﬂ wjxst 2

o2 2
4N oo

8

5 oz 5 FA0l dd B2t $90] 2 )
2 FEHLA, 98 ol o) ders Aol

222 93t H2TE QMR o7

833

R k=

2 A= 7197 AT AEAA F5o Bk A
B 94 9% =@ i F 039 SuA
(samploS POR SISl HEE RAT Bk B
419 F3o] =EHAT 19 KPS ALFl(eigen
value)?} A32] T H(scree plot)d 7|75 #ilslo &
99 S4o] 4% # uehbs $98 A8 ol
(Table 2, Fig. 2 &=x). 11-3-Fk(eigen value)S 1 o]Ato|H
94 U 4SS H2 ek e 49

2 5.730, 99 2= 3338, 9F 32 2991, 9§ 4= 2416
o2 teht 2% SYE 4538 AT Uck 7+ 9
o] A ¥H=HL SF17E SFNA 4 19%, 11%,
10%, 8%E e o, 3 A W2 48%o|th. gyt

st Hog A AW Wl 60% Welel Zo] HPstrhs
Table 2. General information by types
Type 1 Type 2 Type 3 Type 4
Eigenvalues 5.73014 3.33833 2.9915 2.41669
% Explained variance 19 11 10 8
Cumulative % Expln var 19 30 40 48
Humphrey's rule 0.5382 0.34234 0.41283 0.38591
Standard error 0.18257 0.18257 0.18257 0.18257

* Selected 4 factors for rotation

** Varimax rotation applied

Scree Plot

6.0

45

30

0.0

Factor 1 Factor 2 Factor 3 Factor 4

Factor Number

Factor 5 Factor 6 Factor 7 Factor 8

Fig. 2. Scree plot

3) FAEE A (principal components analysisy= 7 W7} 7FA| AL
A
=

B 5 9l 8elo] ety wekstel A

e FEARS o]&3sl2 & XHEZOo|=(centrioid analysis) &4 HC}
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Az Q1O L(Stenner et al., 2008), QWHEL o Ay}
o) SIS 91 483 FuEol oz 4
217} T 4 23] kol o o}
I FHA ATH(Kim, 2010).

29 7 VAT % B4 e $3E 89 19
9% 308 020801, 71 WA UL &
B4z 00380]‘:} ABAF7E 09 TSRS
Ao L elan, $7 7 SUHA BAS sl
S&TJI-(Table 3).

Table 3. Correlations between types

Type 1 Type 2 Type 3 Type 4
Type 1 1 0.1861 0.2081 0.0804
Type 2 0.1861 1 0.1853 -0.0383
Type 3 0.2081 0.1853 1 -0.0682
Type 4 0.0804 -0.0383 -0.0682 1

% 419 f3ol= 289 2%%X}(P-sample)Ol 23tE]
O*E‘r(Table 4). 53 191= 109, F3F20= 89, 73 39l

=69, 13 4011L 4749 AE77F 2=l om, 2217t
Fxlﬂ' =25E 9§39 54 & Uehdie AE7T
2 o 5 AokKim, 2008).

Table 4. Expert characteristics by type

S22 =3 s

Mo

Table 5= Hw7He0] dofskes Aewat FF Aol 2
e WSES AN P SSAG SoleA o
Qo] o] 43 4712)2] A s 5 Tk,
S V15714 U9 Hopl ARGKINE 212
Y 7o) Aelet, 715714 Bope <)
fFEo] wgHeh 7| AAAE wgo] o axt
Zolet, 7197 A AHAFS ZAISHE SOt

o A&wo| HF & 3]'— A0 R et AE, AF
=] X1%l:ﬁ <§J“Eﬂ ].‘_F’T_ ]/\ O]Eﬂ_O,] 249,].2_ :H_;H‘é]—lz_ 3|
2 0] RE 4 92olE ARy 212 B
W92 oK o BE 539 2E7lE0] Selgitks
o 2E3 Ryolrk. ofo] det WeEol B ojfRE
71%71% QEFAAS 95t ™Y (human resource
management)¥} Q1A X7l (human resource development)
o] REoA AR BR7F 712F0]7] wigo] AT F4e
EFAA F/do] Z1EAolRk= ool AT ESE, 71+
71& AL FAHRA Ao Aofsl= Aol F-&sith =
A&iols BT S5k g A og YEhton, 7137]
&2 HE #ofo] &0l s IS A Herng Fo
Aoz Ao olf7t itk ool AXEHU. 7157]&
leofl= YA Eotoks Aol AAsih = e

offt r-{lj

S8 ol rlr 4)
oE
i
I m]

o2

ox
lo
O

[
J

Type 1 Type 2 Type 3 Type 4

P-sample Factor weight P-sample Factor weight P-sample Factor weight P-sample Factor weight
CTS 1 0.50119 CTS 2 -0.50155 CTS 6 0.6501 IS 3 0.62417
CTS 4 0.64712 CTS 9 0.5602 IS 1 0.5114 IS5 -0.58277
CTS 5 0.4825 IS 8 0.58794 IS 6 0.8366 IS 7 -0.57276
CTS 7 0.54998 IS 9 0.69625 WSS 3 0.77242 WSS 7 0.70891
CTS 8 0.45162 WSS 1 0.63662 WSS 4 0.50311

CTS 10 0.47725 WSS 2 0.41951 WSS 9 0.71216

IS 2 0.69962 WSS 6 0.72701

IS 4 0.61553 WSS 10 0.54485

IS 10 0.65416

WSS 8 0.56065

* CTS: Climate Technology Sector, IS: Industrial Sector, WSS: Workforce Statistics Sector.

** See Table 1 for expert affiliation.

*** Climate technology 3 and workforce statistics 5 are not included in the four types.

4) $H9)A &R =AF AEEL &S

NS e 4 Are AN oP(Annex EES)
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Table 5. Consensual and controversial statements
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ol 98 AASLE S 7]57]% ok Qe Hy
o[8'E thg 4 glojof Btk o] W&o AL 5
134 #3925 M52, 94 35 #9 4 B Ui
Ak BEQ] She olfEE W8S tRE AL )
OlE AolQlEAS HEHORA, BE 757400
Zholop & Agoletu M4wA| ghom, Moo}
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o
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o
)
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oM,
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W 2ok d27keol gtk Sle e AT
M Azl dste 322 A" AL 400 717

Category No. Statements Type 1 | Type 2 | Type 3 | Type 4
N In the definition of climate technology workforce, it is appropriate to N ) | |
define the scope of the workforce's activities as 'skill'.
55 Corporate-linked education is more effective in cultivating human | ) ) 0
resources in the climate technology field than university-led education.
The core competency of climate technology talent
2 | 1p' };.1‘ & 4 1 1 3
Consensual is problem-solving ability.
Statements In the early stages of research, a workforce classification system should
19 | be prepared based on the 'Korean standard occupational classification’ in -1 -1 -1 -2
consideration of the aspect of human resource development.
10 It is appropriate to include 'administrative management positions' in 3 ) 4 |
climate technology personnel.
7 It is useful to define the climate technical workforce on a narrow level. -4 -1 -2 -1
| It is appropriate to define the scope of qualification as a 'major field' for | ) 3 |
the definition of climate technical workforce.
Controverisal . . o .
In the definition of climate technology workforce, it is appropriate to
Statements 2 o ) -2 4 -1 1
define the scope of workforce's activities as 'job'.
23 | Climate technology workforce should be able to handle 'big data'. -2 -3 2 2

Interpretation: The closer the number is to 4, the higher the degree to which the expert agrees with the statement, and the closer to -4,

the lower the degree to which they disagree or agree.
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Table 6. Distinguishing statements for type 1
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No Statement Type 1 Type 2 Type 3 Type 4
" It is useful to define the concept of the climate technology workforce in a broader 3 | ) |
dimension, such as workforce related to ~.
Since climate change is related to all sectors of society, climate technology
9 workforce should include not only environmental/technical workforce but also 2 2 -1 2
social/cultural workforce.
20 Direct government support is needed to expand jobs in the climate technology ) N " |
sector through the preparation of laws and regulations and budget support.
2% Since the role of sociologists is also important in responding to the climate crisis, | 4 0 0
it is necessary to balance the jobs of scientists and sociologists.
23 Climate technology workforce should be able to handle 'big data'. -2 -3 2 2
1 ‘The majors and educational backgrounds of workforce' hired by climate ) 0 3 )
technology companies should be investigated.
1" The 'educational qualifications' standard should be considered in the scope of N 0 2 0
climate technology workforce.
7 It is useful to define the climate technical workforce on a narrow level. -4 -1 -2 -1
Table 7. Consensus statements for type 1
No Statement Type 1 Type 2 Type 3 Type 4
5 Since the consent of members is important, the definition should contain . . . 0
the content of "the role or contribution of climate technology workforce".
In the early stages of research, a workforce classification system should
19 be prepared based on the 'Korean standard occupational classification in -1 -1 -1 -2
consideration of the aspect of human resource development.

5) old o g Y o, F2
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Table 8. Distinguishing statements for type 2

S QI3 2L QMR o 837
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No Statement Type 1 Type 2 Type 3 Type 4

) In the definition of climate technology workforce, it is appropriate to define the ) " | |
scope of workforce's activities as 'job'.

o Direct government support is needed to expand jobs in the climate technology ) 3 4 ’
sector through the preparation of laws and regulations and budget support.

15 The definition and classification system of climate technology workforce should 0 3 | )
be approached with a focus on the use of 'statistics'.

14 Climate technical workforce is not a sub-concept of environmental technical workforce. 1 2 0 -1

4 For the definition of workforce, it is appropriate to use climate technology . | 0 .
industry statistics to set the scope of the "climate technology industry sector".

1 ‘The majors and educational backgrounds of workforce' hired by climate ) 0 3 5
technology companies should be investigated.

17 In the early stages of research, a "top-down" approach that sets the scope of the | 0 | 3
job or industry is appropriate.

" It is necessary to investigate ‘future talent’ that companies in climate technology 0 . ) :
will employ in the future.

23 Climate technology workforce should be able to handle 'big data'. -2 -3 2 2

6 The definition of climate technology workforce ) N ’ :
should include the keyword "sustainability.”

26 Since the role of sociologists is also important in responding to the climate crisis, . 4 0 0
it is necessary to balance the jobs of scientists and sociologists.

Table 9. Consensus statements for type 2
No Statement Type 1 Type 2 Type 3 Type 4

Since the consent of members is important, the definition should contain the

content of "the role or contribution of climate technology workforce".
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Table 10. Distinguishing statements for type 3
No Statement Type 1 Type 2 Type 3 Type 4
20 Direct government support is needed to expand jobs in the climate technology ) N 4 |
sector through the preparation of laws and regulations and budget support.
| It is appropriate to define the scope of qualification as a 'major field' for the | ) 3 q
definition of climate technical workforce.
1" The 'educational qualifications' standard should be considered in the scope of 3 0 ) 0
climate technology workforce.
) It is useful to define the concept of the climate technology workforce in a 3 | ) ’
broader dimension, such as workforce related to ~.
7 It is useful to define the climate technical workforce on a narrow level. -4 -1 -2 -1
13 It is necessary to investigate ‘future talent’ that companies in climate 0 | ) 0
technology will employ in the future.
)1 The government should "indirectly support" companies to create their own 0 0 N 3
demand for workforce in the climate technology sector.
24 University lectures should focus on "education to cultivate talents desired by 0 0 N 5
the industry."
10 It is appropriate to include 'administrative management positions' in climate 3 ) 4 |
technology workforce.
Table 11. Consensus statements for type 3
No Statement Type 1 Type 2 Type 3 Type 4
P In the early stages of research, it should be approached with a 'bottom-up' | | 0 |
approach and start with matching indicators between industry and occupation.
5 Since the consent of members is important, the definition should contain the | | | 0
content of "the role or contribution of climate technology workforce".
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Table 12. Distinguishing statements for type 4
No Statement Type 1 Type 2 Type 3 Type 4
28 The core competency of climate technology talent is creativity. 0 0 0 4

)1 The government should "indirectly support" companies to create their 0 0 N 3
own demand for workforce in the climate technology sector.

24 University lectures should focus on "education to cultivate talents desired 0 0 3 5
by the industry."

In the definition of climate technology workforce, it is appropriate to

define the scope of workforce's activities as 'job'.

It is appropriate to define the scope of qualification as a 'major field' for

the definition of climate technical workforce.

95 Corporate-linked education is more effective in cultivating human | ) ) 0
resources in the climate technology field than university-led education.

It is appropriate to include 'administrative management positions' in

climate technology workforce.

Climate technical workforce is not a sub-concept of environmental

technical workforce.

Direct government support is needed to expand jobs in the climate
20 technology sector through the preparation of laws and regulations and 2 3 4 -1
budget support.

The definition and classification system of climate technology workforce

should be approached with a focus on the use of 'statistics'.

In the early stages of research, a "top-down" approach that sets the scope

of the job or industry is appropriate.

Climate technology industry statistics do not include all the industries

needed to respond to climate change.

In the early stages of research, a workforce classification system should

18 be prepared based on the 'climate technology industry classification' in 1 1 1 -4

consideration of the aspects of fostering industry and technology.

Table 13. Consensus statements for type 4

No Statement Type 1 Type 2 Type 3 Type 4

Since the consent of members is important, the definition should contain

the content of "the role or contribution of climate technology workforce".
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Table 14. Summary of consensus statements and differences on key statements by type

Category Statement Type 1 | Type 2 | Type 3 | Type 4
Defining workforce in narrow dimensions X X X X
Workforce definition
Defining workforce in a broader dimension (6] (6] X (6]
Setting the scope of human resource activity as a ‘skill’ (6] (6] o (6]
Setting the scope of human resource activity as a ‘job’ X (6] X (6]
Setting the scope of qualifications for human resources as a ‘major
X X (0} (0}
Scope of workforce and field’
criteria of . . . . .
. . Consideration of academic level in setting the scope of workforce X - (0] -
the workforce classification
system Include administrative (general) positions in climate technology X X X X
workforce
Balancing jobs with scientists and sociologists (0] X - -
Consideration of 'climate technology industry classification' Criteria (6] (6] X
Direct government response (law/regulation, budget support, etc.) (0] (0] (0] X
Governmnt response Indirect government response (supporting companies to create their < o
own workforce demand)
Corporate-linked education is more effective than university-led o o o
education
Talent t traini . .
alent competency tramning Climate technology talent must be able to handle big data X X (6] (¢}
Industry-favored talent training - - X (0]

* Scores ranging from -4 to +4 were assigned based on the degree of agreement with statement types. In this table, differences between

types are visually represented as O (from 1 point to 4 points), - (0 points), and X (from -1 point to -4 points).

** Z-values and Q classification scores are referenced in Appendix Table 1.
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Fig. 3. Expert perception map on the establishment of a human resource information management

system in climate technology
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Annex 1. Degree of agreement on the statements by type
Type 1 Type 2 Type 3 Type 4
No Statement
Z-Score | Q-Sort | Z-Score | Q-Sort | Z-Score | Q-Sort | Z-Score | Q-Sort

It is appropriate to define the scope of qualification as

1 a 'major field' for the definition of climate technical | -0.6070 -1 -0.9365 -2 1.4440% 3 0.1469%* 1
workforce.
In the definition of climate technology workforce, it

2 | is appropriate to define the scope of workforce's -0.8700 -2 1.5061%* 4 -0.7671 -1 0.5136%* 1
activities as 'job'.
In the definition of climate technology workforce, it

3 | is appropriate to define the scope of the workforce's | 1.3866 3 1.0119 2 0.7083 1 0.2857 1
activities as 'skill'.
For the definition of workforce, it is appropriate to

4 | use climate technology industry statistics to set the -0.5329 -1 0.6583* 1 -0.1699 0 -0.1581 -1
scope of the "climate technology industry sector".
Since the consent of members is important, the

5 definition should contain the content of "the role or | -0.4451 -1 -0.3229 -1 -0.3183 -1 0.0250 0
contribution of climate technology workforce".
The definition of climate technology workforce should

6 | . o 0.6975 2 -1.4538* -3 0.5188 1 0.0555 0
include the keyword "sustainability.*
It is useful to define the climate technical workforce

7 -1.9206* -4 -0.3862 -1 -1.1583* 2 -0.3717 -1
on a narrow level.
It is useful to define the concept of the climate

8 | technology workforce in a broader dimension, such as | 1.7508* 3 0.7593 1 -0.9544* -2 0.4049 1
workforce related to ~.
Since climate change is related to all sectors of
society, climate technology workforce should include

9 . . 1.1848* 2 -1.1853 -2 -0.6507 -1 -1.2180 -2
not only environmental/technical workforce but also
social/cultural workforce.
It is appropriate to include 'administrative

10 | management positions' in climate technology -1.4020 -3 -1.2136 -2 -2.1838* -4 -0.4080* -1
workforce.
The 'educational qualifications' standard should be

11 | considered in the scope of climate technology -1.8239* -3 0.0728 0 0.9119* 2 0.1026 0
workforce.
‘The majors and educational backgrounds of

12 | workforce' hired by climate technology companies -1.0983* -2 -0.1750* 0 1.0902 3 0.7546 2
should be investigated.
It is necessary to investigate ‘future talent’ that

13 | companies in climate technology will employ in the | 0.0554 0 -0.4864* -1 -1.2954* -2 0.1222 0
future.
Climate technical workforce is not a sub-concept of

14 . . 0.4430 1 1.1439* 2 0.1324 0 -0.5910%* -1
environmental technical workforce.
The definition and classification system of climate

15 | technology workforce should be approached with a -0.3105 0 1.4091* 3 -0.2534 -1 -1.2042* 2
focus on the use of 'statistics'.
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Annex 1. Degree of agreement on the statements by type (Continued)

Type 1 Type 2 Type 3 Type 4
Z-Score | Q-Sort | Z-Score | Q-Sort | Z-Score | Q-Sort | Z-Score | Q-Sort

No Statement

In the early stages of research, it should be
16 | approached with a 'bottom-up' approach and start with | -0.3654 -1 0.3585 1 -0.0043 0 0.4330 1

matching indicators between industry and occupation.

In the early stages of research, a "top-down" approach
17 | that sets the scope of the job or industry is 0.3675 1 -0.1952* 0 0.4968 1 -1.4572% -3

appropriate.

In the early stages of research, a workforce

classification system should be prepared based on the
18 | 'climate technology industry classification' in 0.6459 1 0.9001 1 0.9001 1 -1.6260* -4
consideration of the aspects of fostering industry and

technology.

In the early stages of research, a workforce

classification system should be prepared based on the
19 | 'Korean standard occupational classification in -0.7084 -1 -0.2983 -1 -0.3061 -1 -1.0905 -2
consideration of the aspect of human resource

development.

Direct government support is needed to expand jobs
in the climate technology sector through the

20 . . 0.7795* 2 1.4158* 3 2.1448* 4 -0.8158* -1
preparation of laws and regulations and budget

support.

The government should "indirectly support"
21 | companies to create their own demand for workforce | 0.0309 0 -0.1586 0 -1.3367* -3 1.3904* 3

in the climate technology sector.

Climate technology industry statistics do not include
22 . . . -0.1629 0 -0.2047 -1 -0.0379 0 -1.5092* -3
all the industries needed to respond to climate change.

Climate technology workforce should be able to
23 . -0.7710%* -2 -1.3352*% -3 1.0076 2 0.9543 2
handle 'big data'.

University lectures should focus on "education to
24 . . . -0.0120 0 0.3151 0 -1.4030 -3 1.0318 2
cultivate talents desired by the industry."

Corporate-linked education is more effective in
25 | cultivating human resources in the climate technology | 0.6634 1 0.9343 2 0.9548 2 0.0753* 0

field than university-led education.

Since the role of sociologists is also important in
26 | responding to the climate crisis, it is necessary to 0.6059* 1 -2.5889* -4 -0.1531 0 -0.1110 0

balance the jobs of scientists and sociologists.

The core competency of climate technology talent is
27 . o 2.1794 4 0.6225 1 0.8463 1 1.8593 3
problem-solving ability.

The core competency of climate technology talent is
28 . 0.2395 0 -0.1671 0 -0.1636 0 2.4056* 4
creativity.

Interpretation: The closer the number is to 4, the higher the degree to which the expert agrees with the statement, and the closer to -4,
the lower the degree to which they disagree or agree.

* Opinions on statements are differentiated at p < 0.05 level compared to other types.
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