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ABSTRACT

Sustainable Development Goals (SDGs) were adopted in 2015, by the United Nations (UN). In achieving the SDGs,
science-technology-innovation (STI) has been emphasized as one of means of implementation in achieving SDGs. Hence, in
order to reflect an STI perspective, the UN established the Technology Facilitation Mechanism (TFM) in September 2015.
One of the main activities of the TFM is to formulate the guideline of ‘STI for SDGs Roadmaps’ and to encourage countries
to create such individual national roadmaps. Along this line of work, recent discussion has centered around the development
of indicators to measure activities and performance of STI for SDGs. This engendered a series of questions regarding i) what
the proper STI indicators are for monitoring and evaluating the implementation of SDGs, ii) whether and what kinds of STI
indicators are needed, iii) and how STI indicators are to be reflected at the global and national levels. Based on these, this
paper attempts to explore whether and what kinds of STI indicators are reflected in the current indicators of the UN-SDGs
and Korean SDGs (K-SDGs). For this analysis, this paper reviews the existing STI indicators in use, takes a national
innovation system (NIS) perspective as a theoretical basis, and formulates four STI criteria and related specific STI indicators:
1) R&D input and output, ii) STI institution/governance, iii) STI network, and iv) STI infrastructure. With four categories and
their respective indicators, this paper examines how the indicators of the UN-SDGs and K-SDGs are relevant to the STI
indicators and draws policy implications for each criterion. The analytical result reveals that the indicators of the UN-SDGs
and K-SDGs include the STI indicators of all four criteria, though the patterns of reflection are different. This paper ends

with some ideas for future policy and research approaches to the STI indicators for SDGs.
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M=, A= 245t BE =717 Yoprtop &
FFT 5ES Fal SUTHNDSD, 2021a). ot =4
AHE19] BF BE 4o lofetnd, Setets B2
A&7 A E R (K-SDGs) S 2018d0]  $H5t9lom
(MOE SDC, 2019), o]o] T3t B ehAka}S Hhodat A4
A A&7lsd FlRA 0] 20219 29 FYH ALk
22 FAA]OIA Z7HERE SDGsE o|F5H= Hlofl F8
gt ol F9] sHQl FAI00,2 E3 SDGs o] F /gt
£ S4ote YHES 85t ol 3ol $8% 249
8} 71<& & AI(STI, Science, Technology and Innovation)

o] RAstE ATt

SDGs B4e] 9lol STk a3 olft g 2 ¥
249 Zo)A AT 5 k. WA, HEHA S
A, STI= A7) A28 W A4 9L 59 4489
Hg 7hsob stel, 87 9L Ae) 24l FAl) az

Ao 2 4 UA 5171 WiZo|tHUNCTAD, 2019;
Aminullah, 2020). ZA|ALS]OA SDGsE EA4517] st
STIO] o] tjet =27} &2 0= o]ojR|aL glow,
EA 0 R 20159 ZHX[E A32; AT AF2]oA SDG
o] A4 Q4R STIE A4Sk =97} o|FojAH
o] AF of A ofuiHl FA g WP E TS o]
w2h, STIO| et Mo FAIEE S THskal B A4
o FTRHE I A& 7IESAHAYI(TEM,
Technology Facilitation Mechanism)°o] A% % THUN,
2015a, para 70). 7|&SAHAUSLE i) FA7]FE IF
H(UN IATT, UN Interagency Task Team on STI for the
SDGs), ii) STI 221 £33, iii) STIO| ¥3F F24 o]
AR EH(A collaborative Multi-stakeholder Forum
on Science Technology, and Innovation)o]|2h= A 7i9]
%oz T4H] ek o 99 717 7 ARPE ol
ZEo| ‘SDGs AL 93t STI(STI for SDGs)S =7}
E3of WSk, TSTI for SDGS =7} 2EW & $£~H3o}
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A #(indicator) A7} F85HA HEHoh FA 2=
JE71 SDGs A\ A|AE F+57510] SDGs9] o]F =
H2YUHY 32 AQSATHUNDG, 2015; Miola and
Schiltz, 2019). L¥F&Ql oJmloA A FEF “ZH A9
42 HISHA Htgste = oERtH(Im et al,
2018, p91). 24 o] EAE AEIF Aot 2 v
ol=7l= A HE9 T4 Bl X (construct validity)2}al St
o 28 ABE 7Y B &1 ASeliability)o]
=TH(Ibid.).0) SDGs A|H#+= SDGY] o]d) ofF 9 IS
B 8] 9 Ao Ao 2 ShEe
SDGs9] o]g3t A7, Folo] ol FFHoIA ¢
SHEA} o3 w1 9 24eh] s} Fk A 19
I FAAR] ZEAA A) HEEA] $HEE]ofof 5k Zlolth
(Georgeson and Maslin 2018). °]& &g o 7|5}, SDGs
= FAAR] oS Hral AdEold, FAlol gl
A B7isl7]l 1% HUEE AARA EARk(Ibid,
p.13). 2 o]t SDGs @S Y3t =7} o|PAE
7o) o], STI A1) ol WA o] gt =07t 5
ottt f4 719t 1F JFE-2 SDGs /o] "agt
STIZ STI AES Fof Bshe Ao] A, o] A&
£ &l 2= ool gt HolEYt ZAE gHt=
Aol ZReithy BraTh

SDGs 2742 91t STIS] H2da} &-gof Higt ¥4l
A& S7Fstal Ql=d whsto] JRE STI A& ol o
g =9 ob x7] @AOITH(UN IATT, 2020b;
Colglazier, 2015). A& ZHoA R[S FHLE
SDGs 242 3t STI =7} =R} oA 72| AlEE
gH 7] Q) Mewg Y2 E Sh= S 2 SDGs STI
Aol AT ok F1 YA E SDGSE 9]

D ol 717ke] ARl AR, A2 1T A3 ASFeAA A EALE 247 20069, 201149, 20160] ST
2) UN 229 SDG BaAo] wh2w, 4t 94 olgswton i) Auda, i) A4 2 F8, i) /1 D AW, iv) okt 7ge] %

350 QItHGSDR, 2019).

3) STh= #sh, 71& 183 g4lojzt: &
ojgish= AlAolu], 71&2 oA A4

Ztoltk(Lee and Lee, 1995). Al

H

ok o

o7t FHA Zolth. Fehe Apdoln YelHel WhHOR Ak A E: AS ANE
of ofd AWH $8AHL ZTIIE A, AXE EE AHAS WY, Al ¥E EE
Tetd, 744 A4o] ABelt Aulaz AAstEo] AYHoR FEHE Aotk B Ayt

JelEEAe AU AANH BET & AL BT BANES AT A4o] WY AZL AFoNt Aul2g ] ofsfstug

ek,

4) oft| Aot FA g2 2030 A&7FEANLAAE oFsty] ATt A FROZ HrkEIL Qlth(Park and Oh, 2015; Hyun, 2017).

5) UN IATTE SDGs STIO| tigt 2AALE|9] =918 FLdlE UN TFMO| FA484 % 3slubolnd, SDGs STIO| #3t FRZAL - 24
5% FEotl, F7HE AUARE AsHs JEE 7FItH(Walsh et al., 2020).

6) 9714 Dote AP B4 A;ol disiA o] ST e 4R F A-0IA & Al 2R/Qlel 548 SFAT =EEHe &

2 ojnjgitt.
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T7IAMAAY 2HOM BiERE, SDGs E#dS

St STIO] 27447} o] gt =27} o]Fo|X|1L 2o
W(Kang, 2019; Sung, 2017), SDGs G4lo] 223t STI A
® S At =9 753 AFolth £9], SDGsE
2457 Qs Bag 2Ee STI A E7F 71X, @A)
<l SDGsol| we} 2t 7P E $HsH= =71 SDGso
STI9F #E A #E0] WYL =X, W= Sl
H FAFCE ojmdt A ‘E0] WHIEHIL YA, FE
ojH3t STI X #EE0] ¥tF = ooF 5h=A], 123l STI |
HE WG ojwet WA(57F SDGs A9 ¥ E
= STI for SDGS 7F2E= 2H9] M= STI A& 5
4 ghg)olofof shi=Alo] thsl ob& HEjt ol fl= A4
o]t

olof, & A1 A A2 A Q-2uete] SDGs &
‘3 SI%t STIS| A7} A= ofof gttt ot A&
S°0] 442 & doH, B3 A {4l SDGsY| Hxd
A& 9 v} SDGs B3R X 37F STI 9] A&
£ gupd A Wrdstar Aol A A EA; g
. o1& 9ol A2Aolx= WA SDGs B 3t STI
=%} STI =7} 2EH 9 =90 tigt 5414 dFS
ARzt giot 23 A3AoA= £ AT 2o
Al A SDGs A H#O] Higt 7]&E TS 4
- 9 STI &5& S4ote ARSS AESIeH, o] &
oAl SDGs 2/del gt FAAAH HIHS F-83t A
750 7|5k =7 A AR o] 2o ZASEY] STI A #
4709] i) AF7NEHR&D) FJT Ak, i) Al =/AHE
, i) PR YIEY A, iv) A=t o] 7] 7|&e &2 +
T EAES A AddolA= o] EAES &
sto], <l SDGse} 9-2u2te] SDGso] thet A&
I Ae7]e g4l 7he] ARAEE ATEY B4 Ax
£ AAskth 183 AsPoAs 5 =29 420
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2. HiE

A &7FsHAERE 20159 A|702F F-2AF3] oA A
7= F(MDGs, Millenium Development Goals)2] &
& X2 A 2016 F-E] 2030971X] o]st= AR ZE
9= ATE o]= 2030 A&7 A=A AL, A,
WY, B3}, HEYAHolgh= 578 JgolA JIF7 ok
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Wak/goll gigt 1778 B3, 16978 A% A
(NCSD, 2021a). -&|uzte] H$ SFFEA&7HsHd
3)y7t F4lo] =of 20180 =3 SDGs(K-SDGs)E 4=
Hotolth. K-SDGs A #9] %, Seuteh= 147] 2wt
< 7395k, %<9l SDGs A HE, 3 F8 A& 59
o3t HES =98 AA AAEHUH, 7k ATFEA Y
A}t AA = o] JTHNCSD, 2020b). o]F &l 1771 =
o] gk AFEES} 214709 o| YA 77} uFAE o
J2ja, 20219 29 A4R; A&7HEAE 7)1 EAE o
2k, 1771 H3o Wit 12171 AlF-E329} 23579 o] =]
#7} FAE I K-SDGs A #E= PEotA Z31X|7}
AlE T oz ofF] w1l & ETH EA5tH, HY
o A 5ol g BEeglo] E5A| o] Foj A o
Zo]tH(MOE, 2019). o]&3t SDGs & & NFAEE
FHot= T4 2 S ko Efety, AFE =
1ot FA/=7FEC] Rl Fast AA ol I
7+9] 7+ w&o] SDGsQ] Y&t DAo] ofHuk= oA
o AAIEIL ATHUN IATT, 2020a). ©]ofl, =A| 2ol A
o|F FEs7] At A HWRte R 1sh-7]&-H4I(STD)
o] F87do] A== St

SDGs W& stof] STIS TS 27] =9+ 20154
AFE UN /BE 3oz & 4= St} o] 3|04 A
g offAopuiHlgFAYS Fo=E0] AXTH
A A3tst7] 8l STIE 7S 7Feddd=e
e RS AJPTHUN, 20152; 2015b). EFF 22 5
I UN W43 QoA 2030 A&7 LA E
53 SDGs 0|9 A o2 STIE FoUTh E7]
& 39« SDGs 24 #Igt STIof thigt -l A9
229 d9 oy oz 7|&E2AYAYSZ(TFM)
o] A9t P& ZAASIAUTHUN IATT, 2020b). 7|&%
AHAYSZS L AR, 4, = Al (best practice) S5O
W FTRE o bt olsBAR 7He] FEE 3
Stal SDGs9] o] A Yst= qTS F=J3itt V&S
A AYSL i) 99 7177 AFHJIATT), ii) STI 2
ol ZYE, iii) STIO| T3t WA ofs|AAA EH(STI
ZH)o g FAH. o] FollA, §d 714 1 dFEHS
Z7HA1E Aol A ‘SDGs B4 g STI =7 =&
Wol digt =9E AIFSHATHUN IATT, 2020a;
2020b). 18], 59l 714 7 JEEHS VIR EY Y
o] Zagt Wy da Go] ZkE =4 A 3 (guideline)

o2

7) AREMEEEE A558 FAFE (2000914 AR A=A oH, 2015974 WIT Ha, BY, w8, SFES9} T 744 =

o} 2170 AR ERE &3 Qo
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O 2M “STI for SDGs 2EW 7|k ZH] 7jo| =&
< 20209 290 YHEAL, A7PE A4HES 1
7FREEHS Yot a5 A7 AYOoR oy
ATFTHUN IATT, 2020b). o]g]st =72 =
ARl At g FHs7] gt g EJE o]F0j7|
t, 2018 o] UN IATTO]| 93 ‘SDGs A4S
2CW odE TR 0] ARt o] 2019 R E
39k ol flS FHCE AASY, 47 5
gato] 7h, Al2Ho}, ol Quof, 1k, AU 5
=& gAdoR APt

t o7t SDGs STI =7k 2EH =3 4 0|3 3l
o] STI9] o] HEE SHL & AUe ARE FH=
A7 =92 Ut A #® 7]9e] B7l= STI 7]4H9]
SDGsE F35t7] 93t AR 84 A4 Hrh(Peter
et al.,, 2019). SDGs B4 93t STI F7I2EH =90
et Ao MEW, F7FREH oo et A& 47
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HAUESS Sdsts Aol st o2t A= A
ExRoz STI A EZA 2ol AR} & 5 <=9]
SHe] A E} HEo] W] g, 24V wiE
& S0 2 2% S ABE BF Eshs A0
A S

0|

A3ttty AP QTHUN IATT, 2020b). SDGs
4e FA%t STI 7t=2= 2 A& A et gt
AR 7E AAEA = gkoton, SAA Aol 22E
AREE =517 9 AF7F A3 Folth(UN IATT,
2020b). -2uhete] Ffol= K-SDGs2 4= #3f
STI?] A& %2384 A4st Y2H(MOE, 2017),
A4 £HY =9 AAT STI A& ol gt =
A9 =9 obd FAFORE o]RojAA] ¢h= Ao
2 motgct. o]d, SDGs E4do] " agt STI A Hofl&=
olE gt 7hs A ‘S0l o, o|EA °|F =7} SDGs
240 A8 4 A=7toll gt A7 Bastal &
Art.
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A 3ol A, A, SDGsO] BARZIES Tt A
= A4 gE & BUEL AMRT, SR, 37 49
of STI P53} 43t 52 RUEY] 98] BEHE 2
g-919] STL A% B MR ES Helstsick. Al
A, 2 A79) B4 gi4yel SDGs X\ Fo) tfaf sTIge] A
BHE siotsl] S8, 2rFAA 2] )8k STI A
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2 - 0|2
<HE EHE BYES =&5h
3.1, X&S7ISEH=E XE A1

SDGs= 1771 HH 9 1697 AlREE=E F4=0] 3l
ot o]E HYHY 9 HESH] Ydf, SDGE A%t =A]
Z|#E AA(global indicator framework for Sustainable
Development Goals)7} SDG A #0] 35t A7 L A
27} ZLE(IAEG-SDGs)oll 2Jsf| 7ML= AL 2017 A48
4 FAEANLSNA T ATHUNGA, 2017, para
. 7 L BRAREE 92 AL 2]
9o 242 A B ARE AT §A A%
=+2 SDG ‘& 4 AE I ZA|A(follow-up and review
process)’ S Y3l SDG A A (progress) AR} HIAE FH]|
Slo] A FFIHUNSDG, 2021). 2 SDG A #o] that

20| DG of% 1AL WA Ak AE A
ozt A& 8 S4] da3t 54 I
361, o= =7t A 7139 HolE Al
Zol IS =0]a itk (Adams and Judd,

-2

G ‘T4
=
=

2018).

SDGs A\ @7 37 Y] 72 78E % rk
WA= SDGs E/A|FEH ARk it A& 44
2490] gt Aol T WAl SDGs ‘BI/ARE
22 A® 4739 AEdS Hrlsta ol Higk tick
ANSHE Aol Al WAL 4 #4'S F402 SDG
3 Auto] figt A ExE A4 92 58S ALk Aol
ok d WA= AR 9] WA Higt Aol
WA, 3 HA AFE= SDG ZWARER HEbof of
AE 44 9 S BAG QA BAZ 2T
= 7HA SHolA F
Georgeson and Maslin(2018)<
= 2 % itk 2A SDGs AE U5/
7ol TfslA 712e] gells 27k LA syt of
Uzt 219 7139 9 = A Y Aol A ] Fof of
st 187} "Qs5lth= AF7F th(Wunderlich, 2012).
E4, SDGs AIF-Ex 24 I8S Z745t7] s dvht
we A¥E7t Washe, AEEL ofwet B4 E3ksop
sh=7hol High A57F EART B, A # 242 dlo]
Elo] 7]8tst7] wizel, =71 HEol HolEo 7wt 73
L ol =7} #de] A E7F A Hh(Jutting, 2016). Al
£ AAsoF & A7 AL, AR HE
>%(cross-cutting) A E7} QT 5

Mo H w2

=



IISAAIA BRI Hl2t2, SDGs 2N st BH5h7Ie SN XIE T SN o

T QITH(SDSN, 2015). F3F B7HE Tt AHE}F Z=2A|
& EA/018 oEE Hriely] gt A EE Y 4 AL,
w3 AR A AHES} 7147 (technical) A EE Lpd
2= Q)tk(Davis et al., 2015). AA], ojw3 T} A=
Elojof strtol digt A2, SHEE ARV & T
o] o] Hlun=g, 544G 283 FE% P52 =
st AT 4 Q= X # Meo] FQsirhs golr}
(Barnett, 2015). ¥FoF (54449]) 71&4 7FsAdolvt 24
< T FAAQ] AEE HAA5HA Dot o= 9&sHA|
r= 23S =E5H "o YA, A ;o] B a3d HolH
SRE SA0R, 7|E9 FR//T T4 HolHE &&
gfjof sh=7} of ™ AJFIALE] & H]ZA1A HolE &-8o]
7Vs ot of= 78 A2 HE A7 thgt EAl0]
ot s, ARl 719ke] B4l dlolg AMES] |
2 5 7]of Hetol tigt AFEo] MHFE| T Urh(Fraisl
et al. 2020). THAA, A E] A8 9 =4 o|Ho] SDG
EREE AFE ARER7E B854 AAEHA=Tl
gt R0z, NRERY}F PEeiA] god 43E AE
o @2 ZAzko] Ut} & AREERO AA oJRE P
7¥she dlof 94 k& o= Utk W&otk (Loewe and
Rippin, 2015). XA, A EE ot 7HA] M&E&}sfof of=
7hell tigk AFFCe =, ol H7HE Al e A5, 4
g, Yol IF, Fx, o|F dZh, Fofel, 181 AeF
A 4 o2 94E 7He| ARES Bt AlEs
Z9a/do] Slok= #Holth. 1=y, ol ZEA]] A

§2 1

P—b‘

=
2 olgsl, ARPH o LG S BYL Fu
sha, #igle] BHES F2F 4 Urks Aol ot

%

AR th(Georgeson and Maslin,
2018). A=A, ARE A-E&5t= Hof o] FHo=w
| & A= SAGFY F5of it A7 SAe
W2 57F=0] SDGs9] o]y R E AHEEE HUEY
Skl Zstal glom, BAYE F=Fo] 2030W7HA] i
E|A] ZeE, SDGs9] Y AdS Brkskr] /g =Y
He AARAQ ogto] AL o]of, %7t SA7|®
of et SANEAZ7t F7HE|ofof gtk 7o) Uk
(PARIS 21, 2015). A EA, Georgeson and Maslin (2018)
of FeE A R, T EU =55 IR

|

N

8) 8% A 7[A] WHEOCZE i) Bertelsmann Stiftung®} Z|<7}

w
w
~N

SDG A= S745t7] Al 3714 HHES &8
4% A9 BU 51995 719] SDG 2 GAo R
2 AHQ &9k olme B ES AeeleA, 12
oW g MSH=A0] HPHH A T % 9
o). webd, 271EE SDG ATE 24 A AGAE.
£ FEXo] g3ty F4st1 Qlth(Miola and Schiltz,
2019). o]2{et SDG ZW/A|F-=R diet ‘AE S
o8 O AL At 25 ARY dRA
(representativeness) A2 HAHC EAZL gt
FolE 2 Sled, ARt FRARERE QBT &
s ZZA 9 ARHo 7 HAEUEA, e L85
= tlol" 4 54 HHEc] dig A#E Y= H F
E3HA| 9] ofFolt})

T ¥R ATt BERAREER S AR it A
2, JHEZOoZ Sims et al. (20202 89 SDG A HE
15.3.1(AA] EA] & o)A Fustel EX]9] H]E)of tfsf
A1,10 Z-85111 U= 37 SHE A ® 5 St o]4fo] A5t
£ U= 3% 90| Astd Ao & AR ‘siu
T sigsi e AA7} siFeth(One Out, All Out)’+= 57
4 Qzg H8shey), o EAAL] ABHoln e
B A% Bz olold 4 Ik AtHes d¥stn
olg BYE % gt AN NEYAE AT
4l SDG MEEE 42.1(RE 449} 4
o7l ¥, & ¥ T AxSuES
e AAE Brkstr] At ARE ¢
of o3t AEAte]d dlS T 3l
&0 tisfAl, A& F7o] ofFoh
T 2= offlo]E AlQjsfjof gtk = 7o) SDG A& &
A 7177 & AZ7E 2700 osf o] Fo 7l Ao HisfiA,
o] F4go] AA3A ke olfieh olF @3] 9% A
AL AAITE Aol YtH(Olusanya et al., 2021). o] £lo]
T SDG MR- 6.5.19 SEATY ol HAE
Ao}t 54 YHEY F/HHs EAste A+-(Bertule
et al, 2018), SDG AF-E3 11.29 dgus HIdd
st AR]-AAA 1
olPrES SActe Y AR TAE AAT A+
(Brussel et al., 2019), SDG A
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STANEZUELD D7 M A&7 TAER AR & PHE, i)

OECD9] SDG &3] tjst # 2] &% (Measuring Distance to the SDG Targets)o] 7|5st BHE, 18|11 iii) Eurostat®] SDG AA

Aol Tt Harxo] 7wkt ¥y el

9) 0|23t thEAo 3t AL Ulbrich et al. (2018)9]] 7Hg& oz =i} Qi
10) & AEE 0 sHE AESQD §) BEA ¥E Wk i) BEX BAH, i) EFRIIEE AFFAG L Ash gh AGF] iRt A®E
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A=}
ol A4 H5AS Tt ofdnhe £
(Hussam et al., 2018), SDG A|F-EZH 9.12
AB)7 A 23 Blste] BREY A
Hol= 27}e] A¢ We AFs} 27} WA
i #ESt= oA /o] dojdr= &
R i Xﬂ/\] A (Jiacheng et al., 2019)
HE AE Aol A A+ &

A3 ARE S5t tﬂ 2a% Holg % PHEd]
9% =97} 9l

A\ AT EF FAE 2 SDGs AH] A BE
o] 4A 1 =3 oﬂ st Ato|tt. Y EA O Z, Friedman
et al. (2020)2 ‘WS’ FA2 BH3E SDGs EHEO] T
3t AL 24 9 =37 Y5 U (within-country)
AE B X EES U sho] 19709HE T
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A 2 Z 4= Qti(Das et al., 2012). STI &5 =3
371 915t ARE AL o8 HE3he] 27 A
A3 st L o] FushA o]Rolq1 9
B QAT STIAE 442 9% 7129 fEde g
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for Economic Cooperation and Development), iii) 3
ASHEU, European Union), iv) T]=9] Fgtjsto] 24|
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Table 1. Global science & Technology index of the UNESCO
# Index category Contents
Population, fertility rate, unemployment rate, GDP, GDP (agricultural, service, industry,
I) Socioeconomic indicators manufacturing), internet users, mobile phone users, human development index ranking,

international innovation index ranking

i) R&D expenditure

Business, governments, higher education institutions, private/non-profit organization

R&D expenditure as the percentage of GDP,

iii) | R&D expenditure per GDP . .
Per capita R&D expenditure
V) Public expenditure on the tertiary | Public spending from middle school to college (as a percentage of GDP),
iv
education Percentage of graduates with a university degree
Number of the tertiary education . .
v) Science, technology, agriculture and health sectors
graduates
Number of researchers, ratio of researchers per million, by scientific field (natural science,
vi) | Number of researchers engineering and technology, medical and health science, agricultural science, social science,
humankind)
Number of papers per million people, by field (agricultural science, life science, chemistry,
vii) | Scientific publication computer science, engineering, earth science, mathematics, medical science, physics,

psychology, social science)

. Scientific publication through
viil)

international cooperation

Number of papers with international co-authorship

(Source: Arranged by the authors on the basis of UNESCO (2015))

AGHARIN T ST BHOR W
Z4>(Global Innovation Index), 18] 1 v) $t=3}st
718 37HA(KISTEP)S] A& A4 2 H& AHHES
E3heiet.

3R, AT BAG0] BEF I B 71
E A (global S&T statistics)7} ATt ©]&= 20071 ©o]4+<]
=7t9] #et-7|&d HAT ARE FYot=H, 29 F
A2 AgEt. gusz BAYS sEdAT 542
(Eurostat) @ OECD 53} @stui, 27} ekelo] ol
A2 E LA, RAF ATE vigto g 2y 3k5h)
& L& dHasted, i AR fulAaF 35t B3
A7} Qlet. 8hte] Table 12 |UIAT EAHO 22H
Bt-71& ABES FeF A, A 8k FEOE
TFAE Atk FAF LR i) ASFAE A RS
AL 9 o] So] £}, ii) R&D A&, iii) GDP ]
R&D A&, iv) A32 5o gt F3AE, v) A3A
B% S2A, vi) AFA %, viD) B} FVEEE 2)
viil) A EEZ & B SHFHATEAA =8
47getn k. ol dAHeR s 27k A1)
Art @4, HePr|&of W 1A FRH(IALS)L}E A
FAHR&D A&), 181 o]F &9 =59 A

49

N
R

=
=
A4

e o]

(AFA 4, =2 50] 27 AFE)] 4L 5= Ao
2 wekEd
% WA=z OECDY e}, 7167 A7AE £
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A F 7bA §8e AR AAL 7|8 et
SAEAM dFEE f8 FUE Add S5 2
Heble 5o Aol dig golth EAe
OECD =7}9] #3al7|4 =3t A3}, 181 slolg =
Aeo] Bzt 7L FelE BEo| JFS mA
3lko] Table 2= OECDY] #at7|& A HO W& &
elst g, 27 S7H gEoR T4l Skt of
i) B3} W] R&D A, i) ATA %, i) %
R&D tH] E& o dgt A mz 1, iv)
3k, Al v) =A 7%“41% E?:ﬂ
UNESCO A ¥9} v w35}
o Aol A opr} o)
EReE Mol FEG
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Table 2 Science & Technology related indicators of the OECD

# Index category Contents

Domestic R&D expenditure / R&D expenditure per GDP

i) R&D expenditure Business sector’s R&D expenditure

Public sector’s R&D expenditure

Number of researchers / Number of R&D workers

Female researchers

i) Number of researchers
Number of researchers in business sectors

number of highly educated researchers

iii) | R&D program Economic development program, Health & energy program (Ratio of Government R&D)
iv) Patent Patent Cooperation Treaty patent,!!) Triadic Patent Familiest!2)
V) International trade Import, Export (High technology industries such as pharmaceuticals, optics, computers)

(Source: Arranged by the authors on the basis of OECD (2020))

Table 3. STI indicator of the EU

# Index category Contents

Allocation of government R&D budget (by sector)

i) R&D Expenditure
R&D expenditure (at the national & regional level)

i) Knowledge workers Education, Science & technology human resources

iii) | Productivity and competitiveness Regional innovation (Firm innovation activity), Triadic Patent Familiest, Joint patent

. High technology & knowledge service . .

iv) ind Company, venture capital investment, high technology product trade, employment
industry

(Source: Arranged by the authors on the basis of Eurostat (2020))

H, JH R&D A&, Hd7|& 14 A, g4, £9], o Yl A2 200730 vl= 2 theta} ZFA0] QlAjo}
oz A &&F Soltt. thZ9l <Table 3> A& T AP dig 283 AARAXARLEZ|HWIPO)Y L 35
uie} Zol, 471X A EZ FAE=Y, i) R&D FRH(AFE o2 st 22 &4l A4x(Global Innovation Index)S

R&D 94t &5 B R&D A|&), ii) A4 EA, iii) 4 AHEEE S 228 G4 A= A AlIA <F 1309
AT BAE, iv) stolEla B A A AH A 4bRio|t A =719 94 5 S45IAL olE B 22 g4l
ol A AH AESF FARE "o dAutdom T E4E RO . ol 2= g4 Aee
STIO o3t Rt Aol F4de 7 Aok 223, =7FFAIAILEC YRk Ed E= e, 2
g4 259 AREA A, 1§ 5 ZFSL A= Al FAlol dit BA% oz FAE] A FAl0) o
ol F4oltt. T 5 AREA A, AF A2 A, Az, B =Y

11) SSFEFRZPCDHH 197849 wHEojdl FAzoto s, mejgoF A19xo] o3t SHFAY shfolth. & A 542 TP 39
*1 Boy] QeiAs g w7He] Al dAje] wmet 53] 9& dfof shetl, FUT Ul g SEEY % SEHAR oplH
BEAHS ZAH Qo)A s Zs] ol QICHKISTEP, 2015, p.2)

1) AEAT 1 Bof A58 Plwob] o OECDL A AN, WFEAA, YEEAH, SURAA] BE SRAYE B
S oulgit). Ea FEelL Vo B50] FUst] S8H B A4 BESE, A #ote] Ba7 A uE ohje 4
9] %E’ioﬂ/ﬂi =2 ££S B85t S-S 9u|SFHKISTEP, 2015, p.2; ScienceTimes 2007).
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Table 4. Global innovation indicator

# Index category Contents

i) Institution Political environment, Regulatory environment

ii) Human resources & Research Education, R&D

iii) Infrastructure ICT, General infrastructure, Ecological sustainability

iv) Market environment Investment, Trade & degree of competition

V) Business environment Knowledge laborer, innovation alignment, knowledge absorption

vi) Knowledge & technology outcome Knowledge creation, Knowledge impact, Knowledge diffusion

vii) Creative outcomes Intangible asset, creative products & services

(Source: Arranged by the authors on the basis of Dutta et al. (2015))

Table 5. National STl capacity assessment index of the KISTEP

# Index category

Contents

i) Resources

Human resource, Organization, Knowledge resource

ii) Activity

R&D investment, Entrepreneur activity

iii) Network .
cooperation

Industry-Academy-Research cooperation, Industry-industry cooperation, International

iv) Environment

Supporting institution, physical infrastructure, Culture

V) Outcome

Economic outcome, Knowledge creation

(Source: Arranged by the authors on the basis of KISTEP (2019b))

2 A &7 5ol x| o] Qlar, FAl Aol Higt A&
2A XA 71eA A, A2A AT 522 FAE]
Ath(Dutta et al., 2015). o3t FEH Al x50 IHQ
< FAANAE S S8 E40f o] RIEsHA &

E31 Qlth(Khedhaouria and Thurik, 2017; Crespo and
Crespo, 2016). TF22] Table 40] A% Hie} Zo], 22
H G4l A T ARARER FAAEET, ol i) Al
i) Q1 AT} AL, dii) ALY, iv) AR &, v) v =Y
2 @7, vi) A4 714 4T, i) B2 Ajolck A
A#EC] FE He7|&g4lo] it Bt At
T Ql=d wisto] 22¥ g4l 259 B¢
63‘*5 2= &44 848 E 5 Q= Al
Z35= o] EAolth o= FAIAA
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B2 A%, A g #4371
e mgsty gtk AFALLFERAE R&D 50|
8] 2HS SCHKISTEP, 2019a). =71 7at7]&d Al

AP 7= OECD =719 49}7139‘1”‘3%“7}— A
Astel el $3E FYAOT AU A%t
571 EEOZ i) A, ii) &5, iii) YEYF, iv) iﬂ_— z|
v) AAtE FEEY, ol 74X A" 72 &5
7122 sto] 2006d0] dtE & E5] HAHT Tk
(KISTEP, 2019b). FA| &0 g2 R&DO| ojst AJA A, <A
A A4 A, BAFA 0o W 95, 34 FEL
Ast= A= & Qe 8b7, 181
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=9 9 STI AXES AHE A3}, ARELS F
= STIO| thgt &4t 2o S4S T Q= o=
£ & Atk Fdof SlojM = HiRE A A d9F
Aol 28 79, ‘A9 4% =&, 5ot g2 o
Al BF0 A= S5t Utk U9 A #xE Aol
£ Hel BE2 A F Pl et SHe g ik,

g, A A Sl Higt vty ot FEE H2
GAA AR HHE 7|HEC = Shof 200749 vl= 2
5ka) maA o] olxjot= Ao st 18] AA R AA

AHA7]FH(WIPO)7T 3502 /idrst ‘F2 - g4l X]’\’
oF f-ejutet 3*%1‘46*71%7]94 Bt =7k STI HF
A®oltt. o] gAlo] £} Ao HiFt F= %‘%‘ﬂ
otz Qe 9 Al 5 STI £ 34 W% &
A 7 MENel W Ae wgstn ek o]%
UNESCO &%, OECD, EUS| A& Atgo] ®]s] =7}
el A °l$°111—t— STIO| tfgt &5 Hrt AIAF A<
Wetol 4 wotstels oz olsfd & Stk ol
STIO| tek FARNEH, A4 A T3t STIof ot
At ohlet FAFA] AN BFO| IFL E 5
AN A=, 1ZF} 5 gt 2452 9 Ase A
© SDGs 2HL 9T STIY F7e 9P, A 5Y A
g Tt ofulE 7Hg & 5 Qlth

ggA & =RojAL Z7FARAHYS ol2F I
AL =93 M9 E2A4 1HEsH, 94 AmE STI
AR A F FARANAY BHS TPOE e
FEY Y4 A5 E ZFaste] 4 &5 YA
gtk o2 BpkoE SDGs AE AA STI 84F u
Jota QA R Y 1§k o] dsiA A

N

HAA} Q.
3.3 4= R oY

A&7l ol ST 7Hl= 2v], 92 55 13
She 71E AFe 942 7HA o83 HdEol EAlsk=T,
ot A47Rs A 9 2] S0 H, AH8l7]eA vt
of Thek =2, BAIAARo] et < 5o SIth(Kohler et
al, 2019). o]ejgt WA FolA, B £ A&7 uA
2] A S 7155 she FAAAH TN STI
o 23& T3 UtH(Aminullah, 2020; Surana et al., 2020;
Chen and Li, 2019; UNCTAD, 2019; Fagerberg, 2018; Lim
et al.,, 2018; Altenburg and Pegels, 2012).

i 2E BEE A&7k EAH0] BHYFES Zol
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7] 915 8 714 w919 FAlolu BE 7140) WA

WolE B9l 24 5 gom, ALY R B3
a0 U5 2 WakE s sk 4N agel

o]
Fd< &l ]“5 '3]-13}—— ?JXFO]E}(Altenburg and Pegels
“/\HE—T’— AARHo 2 &

ol5e %EZ}%”QE zL]Elu}(ledvau 1992). B A1A]
2d9] 28 FHRAE SRS} AxolH, FHLAE
SotaTl 28 A} A2 B3 B4l
o] Xg}Al gL o EH4E 4 Atk ETH(Smits
et al. 2010; Edquist, 2005: 181-208; Metcalfe, 1995). O]
LS4 PRl g AU B AUt AR 2
A9} o2 B B BA
oIt} wetd A4 A, HE S 543 B9 FAEA
of aigo] PAEE AL BAUNAHL SO S
249 BZo| 2R 9] FAckKlein and Saver,
2016; Weber and Cohracher, 2012; Wydra, 2015). Al
A£NS F B49] Siof BT AN AT
4L HALS ST 2AZA 711 E5telo]
o Ao Auel ge ey zdo g
(Teubal, 1998). A Z+= sHAtE 7+ WA 2ol A9
7} 25t A= oL, iz AXA Q1 3] (institutional
rule)9] 9u|g t}F o] A tH(Edquist, 2005).
JUA LG BAIE 522 7L A9, 71 5 o
gttt 0|5 & =wolA #ilE 7= SDGs A #e= 5#
7b ol sigstH, olof sidst= e viE =

ol ml
ol
™
(0]

4

A AT oItk FAY AN LTS Bk BT

2 ohel, 27 S2olA WS 94 BE olo] 3

2 & A0 BUL Eoh FHAANABE Fojoh

oo Ao THY 4 Qied, Wl A
A

9o STIZ APHoE Susts s|wos WS

= E7]E <%l"jr(Laredo and Mustar, 2001; Lundvall,
1992). A< Z7IHAA AL 27} QoA HHAISH=
ZIEg Aol ddsEe 9ge A A, ol 9 A4
S48} 3%, ol YT BELS FAE Ax, 9dmet o
Ao R FAHE AAHEA AHAR & 5 Yo}

o]#]st Z7g AN AHo] gFFo g 758 435}
A sk A2 Aol Aol A 47147 Yok
AL 2 7144 Heron wsisty Eohs
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=eolA 2 71 E

=2 v J;C'T
AA, A &7 Ee ARE ol i Aol Al 2 AAshA she AR ARE AWEYE, 1A )

Algfjo] 1 (Smith, 1999), A= FAIFA 7+ AA &
3t YEY A Asfjo]H(Carlsson and Jocobsson, 1997),

ol WAE ARAAY dolH S4e] waS ke 48
St A7), B2, 0T 5 Bed Qlmeh 293 APAY 9 4
I Z2 #Ble 9_1_&3}4 F-Zoth(Smith, 2000; HAel
Edquist et al., 1998). = AARAY
st AAEE, SR, AElA S SAll v, S
AgFot= A&7HsEAE Gdste = AdolA STIY o e ey
a2 olsfistal =7H A=hE Aol AR gAY &0 &) AEE
Z2A FYARHFAIFA)-AE o] AoAgS HAYcie A =8, 55% £
S7HAA AR SRS Adsttt. F7HEAA L A AE A
ZHo|A STI A#E HAAs7] Al dA AFH =71 HAA
AAAE AAE Al 4715 SHLE ZF AT 5 T

23] 9ist P oA ) AFS At ol

i) 71&

HHR&D)
T/AHAA,
HIEQA, 181 upASo & iv) Zeh7]|s Qlxe} 15

A7 R&D) &
FAZ =7} R&D A& ARE, AL FAZ A+
A2 AAsket. 123, Ay SHoA= R&D
AHoz pAw £9) £2 44sAd. 191
AEZ feFoRt 529, 121 %mazi
T, & I, odA/AE mEAeldAl
=4 s =, W7E A8 5 29
AdHog ;G:La]._]_x]— o]-r,]- 13) o]= kx| A7)
E3f A3 E UN, OECD 594 STI A EZ
e 4 g5 FPHel ARe 0w
e
A 2o A=
o Avda A2E Sol dgEct P9I YEYD
AR A AL

93t Aok £ Suold A4

Jlm

e Hojzt TR, A5/
g% m2od, 4% A, 42

AR2E o2 M HEAHFDI, Foreign

AR o2& gxlsly] 9& 2ast T& A1) Direct Investment)?} FZA/NLYRX(ODA, Official

£ 3 AW i) Al AHE sjash] A%t A

=

Development Aid)7} GEct. vpAjuto g Q= X H
iii) EYA HAE sidsty] AT P4 o dsiAe ARSI B lue, 294 =g,
AHALE 93 D] 52 So| of7lo] mgrEr}. ol

g 2] ffet ugtm AAstala) oot S, 2} 7] Th&2 Table 63 go] AHZ|E & ot IUi-9] 7]& STI

Table 6. Criteria on STI for SDGs

#

Criteria

Meaning

Relevant indicator

i)

R&D
Input & Output

- R&D related financial & human resource input,
- Outcomes generated from STI relevant activities
(by STI input)

- (Input) National R&D expenditure, Number

of researchers,

(Direct Output) Patents, Exports

(Indirect output) Productivity improvement,
Impact on employment, environment/energy

efficiency, consumption

ii)

Institution/

Governance

Political environment, governance, public program

design, law & regulation

Government program,
Policy instrument, Governance system,

Government plan, etc

ii)

Network by actors

Knowledge exchange and linkage amongst

innovation main entities / actors

Foreign direct investment,
ODA

iv)

Infrastructure

- Level of infrastructure enabling innovation

- Level of education for human capital

ICT, Physical infrastructure

Human capital (Education level)

(Source: Rearranged by the authors on the basis of Dutta et al. (2015))

13) R&D &
1A ke 7HHSl ATSo] Qrkn WekLh olol, § =Eo|4L R&DE EdA A4 @ olA/eg REolAe] 7+

e EYFSol

=ghsrle 2Astant.

gstA EAStER A #SP} 494, R&D Biks AFAQA 2IHES] 4 Ex= R&D =& 5) 94°ﬂ
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A|#E50] R&D Y} A FH2E =71E STI &
S8kl ke AE AT |, ol AE 74 H
WS F7HAAAY BolA Hoh a9l o]
A

= B4 tAd2 72l SDGs A|#e}F 9-2uete]
SDGs Aot} 59l SDGs A EE 20154 9¢ 74l =
Sjol A AeE 203097H4] 2A3foF & 59 HERA
1771 =3, 16970 AIF-=H, 24170 A £=2 F4= 0] Ut

Ll o

oot

o
==
[

ot FAHOE BEH WG B Y AT B 4
Ut K-SDGs A #= F49] SDGsE 7|Ho & sfo] A
=] 2~

A4t 13}, e, $E 7 99 5 ko B
< Hrgshy, 20219 2€ =

712A2(2021-2040)0] 23t A #7} 9loH, o= F
1217] A|B-E30} 2357] A EZ TAE| 0] QUth (Table 7
ZFZ)(NCSD, 2021c). o]o] tdl, 5 =Fo|AL Table 6
of Z3tH IA7FHAIA AR 7|REe] STI A3 Y] 7HA& &

Table 7. Detailed goals and indicators for UN-SDGs and K-SDGs

UN-SDGs K-SDGs
Specific Specific
Goals Index Goals Index
goals goals
1. Strengthening poverty reduction and
1. No poverty 7 12 . 4 8
social safety net
2. Strengthening food security and
2. Zero Hunger 8 14 . . 5 10
sustainable agriculture
3. Good Health and Well-Being 13 26 3. Healthy and happy life 9 20
4. Quality Education 10 11 4. Quality education for all 10 28
5. Gender Equality 9 14 5. Ensuring gender equality 7 14
6. Clean Water and Sanitation 8 11 6. Managing health and safe water 7 15
7. Eco-friendly production and
7. Affordable and Clean Energy 5 6 . 4 7
consumption of energy
. 8. Expanding good jobs and economic
8. Decent Work and Economic Growth 12 17 6 10
growth
. 9. Industrial innovation and social
9. Industry, Innovation and Infrastructure 8 12 . . 5 11
infrastructure expansion
10. Reduced Inequalities 10 11 10. Addressing all types of inequality 5 10
11. Sustainable Cities and Communities 10 15 11. Sustainable city and residence 8 17
12. Responsible Consumption and B 3 12. Sustainable production and . ’
Production consumption
13. Climate Action 5 7 13. Climate change and response 4 7
14. Life Below Water 10 10 14. Marine ecosystem conservation 8 14
15. Life on Land 12 14 15. Land ecosystem conservation 8 15
16. Peace, Justice and Strong Institutions 12 23 16. Human right-Justice-Peace 13 18
17. Partnerships for the Goals 19 25 17. Strengthening global partnership 7 10
Sum 169 241 Sum 121 235

(Source: Arranged by the authors on the basis of NCSD (2021c))
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Table 8. Indicators on R&D input and output in K-SDGs indicators

Input/Output Content K-SDG goals Indicators
Goal 9 (Industrial innovation and social .
. . R&D expenditure as a percentage of GDP
Financial infrastructure expansion)
R&D resource ) ) Ratio of marine and fishery R&D investment to
Goal 14 (Marine ecosystem conservation)
Input government R&D budget
Human Goal 9 (Industrial innovation and social . .
. . Researchers per 1,000 economic activity people
resource infrastructure expansion)
Number of employees at SMEs and small business
Goal 8 (Expanding good jobs and economic
employment (Exp & good OWners
growth)
Number of start-ups
Plant and animal genetic resource scores secured in mid-
Agricultural | Goal 2 (Strengthening food security and to long-term conservation facilities
productivity | sustainable agriculture) Number of varieties developed in response to climate
change
Proportion of new and renewable energy generation
Ratio of new and renewable energy to primary energy
Energy Goal 7 (Eco-friendly production and . .
. . National energy efficiency
efficiency consumption of energy)
Number of incrased eco-friendly vehicles
R&D Total energy consumption in the transportation sector
Output Goal 9 (Industrial innovation and social . . . .
. . Indicator of waste recycling rate at business sites
infrastructure expansion)
Resource . . . . :
Goal 11 (Sustainable city and residence) Indicators of household and workplace waste generation
use
Goal 12 (Sustainable production and . L
. Resource consumption per capita in Korea
consumption)
Water Goal 6 (Managing health and safe water) Water quality grade achievement rate
Goal 3 (Healthy and happy life) Population-weighted ultrafine dust concentration
Al Goal 13 (Climate change and response) National greenhouse gas emissions quantiy
ir
Goal 9 (Industrial innovation and social o .
X . CO, emissions per unit of added value
infrastructure expansion)
. . Number of domestic maritime and fisheries science and
Export Goal 14 (Marine ecosystem conservation)
technology transfers

(Source: arranged by the authors)

gt A Bx2 A E 3ol ERIth UN-SDGs
o] A% Y, Y & IdF EA FEo s A
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4.3 STI HE#=A

Al AR STI YIEQA SHAA & 9, 528 AXH
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UN-SDGs9| 33 A XSS Ao d, thgdt HrE0]
A S92 FA4FeF ODARE TAH A #50] ZFE o] Q)
th15) E3E 39] 9Jstil/7| 2K EoF ODA ¥ +%4t
A3, B3 49 S g ODA F9] Fr(EoF ¢
AFFHE) A, FH 69 FF F=o A& ALY &
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&7Fse A 9 4], SIS TeE Atstar i
it APk F9 AE, BXF 139 oA, F4dE L
A9 9 A9 FEA 2¥S Fi AR 7|FHst
T AE, B g2 Aash] g3 WAUS S
sl 58 H 7le AY 5 AYE e s 5 AR,
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http://www.ekscc.re.kr



350 4712 -

FA o] W) stofA oY ABES AAHA HIst
Qlth. T3t K-SDGs:= o] A|4x} x| &7158bA 7)1 2 A
3o gist ojAgHstr|eld &9 I3 AE, AT

v 2GS *‘6‘111} Hg A E, 7|1 5HS} 78 R}
o HE AR 5& ARo] BUTo N we Jxet
Z8S oL E%o}%‘:} 4, #5t71& dxatel
—s}o% K-SDGs= g8 Ax HaA A#e} tAY A

m

L Aag ARE A2l At 3, F4A 51

W AL o A Eﬂﬂh MAZBHE LA L AA
LA 5 FAANEEES AYotdhs Fol 5T
wksle}. o] UN-SDGs9] s &3 99] &3t A #ET}
Hl sl BEpSuole, A5 AEStE A ® Aol

i1 & elt

o} 9] Table 9= SDGs A|E U STI 247} ¥Y
H|Z AL S 2A9 A9E H)st Aol durgo
& u], UN-SDGs2} K-SDGs 2%+ R&D ¢ ¥ Zx
7FE0RE 44%2 ZUstH, STI AZ/AWdA 7%
oL 7Z7] 14%%} 13%E H|<sic). BH, STI Y| E 9]
3 7]Fo A= UN-SDGs7} 23% =2 K-SDGs9] 9%k Tk
£ $AE HolH, STI )1z} 7]&o A& K-SDGs7}
33%%Z UN-SDGs9 19%Xrt} &2 Zo=Z YET].
ojZ|gt tolo AL oju] RO HPHATH &
Ao B4 Eo] we} UN-SDGs?} K-SDGs2] STI A
WS ANE AR AR Y& F50 A== A
A8k ATt

Table 9. Number of STl-related index in the UN-SDGs and K-SDGs

R&D input & output STI Institution & governance STI Network STI Infrastructure Sum
Goals

UN K UN K UN K UN K UN K

1 0 0
2 2 3 1 6 3
3 1 1 1 1
4 1 3 4 0 4
5 1 2 0 2
6 1 1 2 1 2 4 3
7 5 6 1 1 1 12 7
8 4 2 6 2
9 6 4 1 3 6 10 10
10 1 0 0
11 1 2 2 1 3 3
12 4 2 2 6 1 1 14 9
13 1 1 1 1 2 2
14 1 2 3 2
15 1 1 1 0
16 1 0 1
17 : : 2 4 5 1 : 2 5
Sum 25 (44%) 24 (44%) 6 (14%) 7 (13%) 9 (23%) 5(9%) 10 (19%) 18 (33%) 62 54

(Source: Arranged by the authors)
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