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IEXE

= 13 Aol W2 AP AHBY] i AXBAA aE £A3I ol & fI5h
7N AR =9] QY74 A} Hlo]E9F KBO-Local projectione AR&-3tct, &
Aol it=H, AP AT ] Git= o Y 1 3ke] Hrof uhet uf$- o] H o= et

Wt 2ARES 7= AEA50) B8] GDPE AAAI7 )= o] 36, A A1E A

T re
re,

L
)
(@)Y

o] AutA 0 2 o3t otdRRS ZHAA 7| Zo 2 ZEsi A o2 Uehdth o] AAE

£ AQ1g 1A Al 74 Sto] 49 W) H 0w AHSAE RS w3k Bl

O Ao YA ARAS} 133}, 2A|, &, KBO-Local projection.

FENY:2025. 1. 13, Y2025 2.22. ALY 2025. 2. 27.
* 2 At 20224 W w2 5o R A A ] QIRANSHEOF A ATFARA A O] A e
yro}l 235 370 tHNRF-2022S1A5A8055248). T3t & A= SH 2 A A7) 2024
A AU ET AFYG Q] A Y-S ol Y E AT 2 Aol Fol3h =82 T4 AT ¥AL, 24

o T
& 2 E A 2O APAARE S TAS HSE, B A2 HololEs 7= I E A2t e
A& B &Lt
i AR Sk A sk} B (wgkim@sungshin.ac.kr)
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I. A&

3o A% 1F3lE olg) u)E Ao st 27 AR 1 k. o]t 7HA
of| A A ZZ(fiscal rule) EYJof 3t =907} o] Fo] A= 5 X &7153 2 AL

St o]t BAR 0 2 e 3 e Wk A5 s B S et o
T A A S o] 7p, A THE A4 A A vl o] Hhet A T
Agolc}. B3] Lk ABIoIA] AL} SERE0) AXAAIA ok 2 ol e 4
B2 g AT @A Gk old] & AT 1ys} Aldel] aubHel A At

971
(fiscal austerity) -5t Tt 278 B3] 15} Apolo] Qure A A} o]
that =0l ATsTA T

(28 1] F2= H XY 2| #Ha}
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1950 1960 1970 1980 1990 2000 2010 2020

A& UN Hlo|gE vigog Az} 2Hg

[19 112 1950925 202397H4 9] 8= & A 9] L AR H](old-age de-
pendency ratio)& F45t] YERH Igolt}h |l OJH]% AAFAH QI (15~64
Al 10073 L ATH65A] o1 HlES Ul = W2 13k A2 A Ee
ARGEE [19 11014 B F8=0] BH|7F AEH 0 2 F7lok= BEZ &5 9
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2024 2050

A BAR SAAAEA

B2 412k AN o] et TS BAZE ho R Bl A7 Hlolels ARl
(1% 20 544 A7EAGFA)S vk 2 ekl 7-zole) 2024199 <)
Fujebn|=g AR 4715 S48 sk Q18] M=o ofdigko] .9 e A
02 8 % 9t} oleiet 247k A&ErhE 205040 4RI Hl8) w7}
27 F7hsto] dBeRl7 B8 Sk Het.

oleie sk QIa) SHHAAIO] et B S-elrt EApstR, 2% Shut vt A
#0) 1147V Aol that - gdolct, THH AP H S Ayt glo] ole Aok
A0z 2galt 94 BAu] ZThe LA oA B0) B7h ole) AH AR of
sk Lbere 4= ik, 3t o} S-efste] A AR HARSARE, ZARHETHS)
2 AWSHE A%, THe}E QI8 L ANAAA Gl SA Hake 4 ek ol A%

o[} % ﬂ}_x_g: E3t QA AAS LS A|F5to] 9lo], AP A=A} o] AX A
of AL U1 4 Y Fa AL E A8H 1 Y P4, =5 5F Y, 719
o 24 % 3] Yo ujet et 4= 93o] 7|21kt uebA] A o] A&7t
SIS 919 A H S Al glo] T HE S Tefshs AL el
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of whe} WStk vhedet Xﬂ%ﬁiﬁr o] AXBAA & £t} Alesina et
al.(2019)= 4314 HZX(narrative approach)¥H-& ARE-slo] 1978WRE 2014
WZHA] 9] =8 16719 A48t A2 BAsko] 41 A Ast 4= 4
Het ko). &5 A A} 545 T8 SHERE FLESHo] AlFokal Qlof 2 A+
of] Zetetrtal o <= Qlt. o]} tlEo] 13} H ko whet Hdteh= AP A %8ke] of
2219l J3K(state-dependency)S AT E 7] I3 Cloyne et al.(2023)°|A A A5t
Kitagawa-Blinder-Oaxaca Local projection(KBO-LP)& ARt} KBO-LP=
A iWQ] G Al Esloto] AHE 4= Q1= Kitagawa-Blinder-Oaxaca £91& =4
Ed 2% (local projection)o] &85t Ao 2 FoZ AA|9] AlH(state) L A7t
E]'E} Haloh= A9 S| -o| A ARl P AT = St ol H e S B 1L
Bt Aol wEt FefRlE AR A Y] T Erk AAIS] AuE o v
2 AFoA = AP AR} kS AlRstoto] A Ent. 4 AP -t o=
A ARASHST RARES7HE Yol AEd. ASds3 A5 143
O] B A7 AA e A LR LA St §3] £419] B 7HA19] lessHold
7199] FAHE 59 AEAS AHA o YFA]7]= BIHdistortionary ef-
fect)E 7HA1 2L Qlom, o]t S k= 113} A o wheh FAof w| A= FFe] 7]
7hEEH & Stk £5] A1 P 3k AR 9] B8 mmagol tiet Aol st A
T2 ARSlep vl sto] ZA| gebd 4= Qo B g o2t Hig whe AHEE A
o] s}t o]F AR} X &Z Kt AlE3}ste] 2A1E A Al(direct tax, DT)2}
ZHFAl(indirect tax, IT)E Uiro] A8 AA3 2] B3HE Kt AHA| 6] A £, E5
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FT 50 AgRet 2o ANGAH A axfel] it A7 go] o] Ff A1 9
o} o2k B2 2007~2008'32] =8-917] R o1 F- e AP 97 1L HE =

2195 Q18] it A7 5 8go] o] Foi Rl T A4 2 X|&7FsAdol Hieh S = s
A 0109 2 o2 z7Fsol A€
S H4lo] B AR A0 & Holn, & A o] 23t A+
=9 QAo Aohal T 4= Sl E5] £ Ao} rR7 A 2 IV d o] g £ o]
8oto] 23 H AP s BAH AFATE2 Guajardo et al.(2014)9] -0l 2
A F7FF39tHKlein 2017; Alesina et al. 2019; Beetsma et al. 2021 %)
Guajardo et al.(2014)= 167} OECD =7}o]l thote] 1978 A+-E] 2009 71A] 214
A7 7132 5t A st ) o = AlgE A AR} FA(shock)S 2=
7H=9] A3 A (policy documents)ll B}3E A35H4 H<X(narrative approach)
= &oto] Ao}l o] F 22 g W& ARE-SHo] Alesina et al.(2019) 591 &
T7F o] Fo17l v Stk i A= 7|2 F 0= o]9F 2 AF-E9] A el o,
13ke] A=E gtk FollA 1Ao7} Qlek
E3HBall et al. (2013) Born et al. (2020) 5 %7Pﬂﬂutﬂolﬁ = 0]-9-'5}01 Hxﬁ, a4

) -lO
V]

‘ﬂ(local projection method)Q /\}—9-0}—’ O‘E‘r TAEGHHL QYA 0] &
B4 Q1 avE BA5he A s, TS AP AR aE v A 4T
Aol 22 AT AABA Aol A F ] ARE AL Itk £ AFollA = of2et A=
o] AFAoA FAFI ‘ﬁ:% 7128 0 &2 ARERE T 2 Ao = FARY R
I gsto] wet Halshe A skl avE BAS:
of tlEo] | 2Y Aq-SolA 1P sto] whet #slols M a3, 59
BRAESTY 2715 22 AXEF = B5to] A5t it 9flE E°] Basso
and Rachedi(2021)9] A= AoliF717F 2He wAIAA QT BF 7|9 Se 2i<t
EYTFP P2 o|-&5to] AE59] 27171 gslo] wh deblS Helow, 7|
Aoz AT lesawtEAdol =8 8210 = AgRtrtal 73 HE QY. o] 9

i
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¥ ol-rl o

Y2 e RS 5o 13
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o % Glomm et al.(2018), Yoshino and Miyamoto(2022), Honda and Miyamoto
(2021) 5o a1 F3to] whE M (S A7) T2AA AXNRFZ
&oto] B4R B QU 512 9(2021)2 S o= AoliF717F 23k FEA Y
et H g2 F-5510] 1Lgsto] wE A7g 83 o] AXFAA asE 247t HE et
CHE oFA ARt A5 F i F2e] A-=0] ]ZA/\Oﬂ @‘80}‘34*1 OE AT

B A9} 71 7k e Kopecky(zozz)ﬂ ATt 3T 7= Alesina et
al.(2019)9] Hlo]EE ] oﬁkﬂ xH 73_;8_9} | AR GA A FFol Aot Ak
of wet th2A Yehd 4= 922 291 v Itk ot Kopecky(2022)2] A= A4

e S T
=g yEshs & A7k Aol7} 9let.

£30] 74L theat et A IAOIAE 240] A8 Holejot 2P e 1t
R3] =olgiet. AgolAE 245 2ake 1 A3t =ofster. B3 S AT
2 A AAFE W ol sA ko & AN oIAE 1018 et

1) 9] AFE % Ferraro and Giuseppe(2020)7} 130l mh 2A429] 18871 thE ik
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I 3498 9 gole
1. FHUHH=2: KBO-Local Projection

2 AT ARE S RS FAFIHS 7IHC 2 St} ARG AlEd
AXZZ | tfgt F4W3-8<=(impulse response function)E g ok= 9| 2o
ThL 424 SlthJorda 2005). whehA] A8 E A A -3} FA0f et AA| A4
59 FH AR W= A E 1A} Sk 2 A FA|of A5t & 4= Sl

TAH O E H Ao A AREShs 2 o] FAFPEF S 7N R AJH 9
Za37Kstate-dependent effect)S A X A average treatment effect)o] 7|
Hislo] 248 4= QI & 8431 Kitagawa-Blinder-Oaxaca local projection(®]
& KBO-local projection)®]t}. & ®H-2 Cloyne et al.(2023)°f] 2Jsto] AQF=E A
9o Cloyne et al.(2023)2 £33 27] Z(monetary policy stance)o] whz} H3}k
Sh= A O] GIE T HPHE S 0] 85f0] 2451 u} 9ict B Lol SARE A
£ O Kopeky(2022) HA] KBO-local projectiong ©]-&5to] Z|7 74438t} 115
site] #AE HE Bt

KBO-local projection= HuA x| &K average treatment effect, ATE) &%
of st o2& 7|Hto g sl Utt2 y& B=E AINobserved outcome),
fE10,1}5 EAMSE Z2ARE 3H=(conditioning on control variable) T2
A%l o]y AHAWM<(binary treatment)s UERHATII SEA}. o]H3TF AERS
y= 1=y +fir =y +fy; —y) 2 UEFE &= 9100, 0|5 7|Hho 2 FFAA &
I ATE= Ely)lf =1)— Elylf =0)2 Z=ct. yoll tigt AF71gE o]8sto,
y; =W +v; =+ (@ — Ex)y;+¢2 78t o714 u= B, Ev,)= Ele;)=0
9] @2} random error term), z+ BAMG(covariates)& 2Jv]dtt}, o]|H3H A
HZstofl A ATEE oFi9] 4] (1) Zol &3iE &=

1

2) ¥319] KBO-local projection®] ©iet AL Cloyne et al.(2023)9] =25 w2t}



ngstet MEzidat 9

Ey, | f=1)=Elyy | f=0)= (1, —po) + Elax— Ex) | f=1)(v; =)

direct effects indirect effect (1)
+ Bz —E@) | f=1)-Ea—E@) | f=0)]v,
composition ef fect

A8 direct effect)i= ol&F AX9 A2 BIE YEi= FolH, I
HEARl AR AT FPoNA Tote AAATE AFPAAE ofutity. Ayt
(indirect effect)= BAHEQ] o] weh DEfR|= A X9 BIE FFok= Fo =
SiAS o= ek 53] TR R} FRoA Bz — El)lf = 1)vye AX]7Htreatment
group)©| 7M32 2 Z(counterfactually) A XS WA 29rL o] a7+= vrehdct,
A ZHH Bk AR o] 7= SAES (B2 ) Q] S<2of| whet Hatsh= A
29| ayE Yepdeh dEHE Q1 QITFEoflA = ol =23 IH avtE 022 715t
(v, = vp), Ol= AXY 25 7t o]A Al A3E 022 7PFE & QIFE-Z Attt
A H’Hﬂ}\ ULt HHH 2|20 AFE2 AR[7F IFEE v]|= o] AR dFol &

T T

= A ()9 &= o] 15 7Hol|d Al a9E A51=3o0 2 &

u>~

at ummoa xaxu A A W 511]"41% Ak Ao]o] A 4]

0= ek Zlo], of

23t S ol gsto] AL 273 Aol g A5 dhe 8 HS(balancing test)

Y = Mot (xit - Ei)Vx +fuB +fit<37it - Ez‘>6 + ey (2)

Al (2)01A i= T FRS t= A7HS YERL) 1= 9] B (sample mean)
S bk, o]t oA B =, — = A EHNE ded (2 — z,)0= 7 as)
E YRl o= 0 = v, —v,%] FollA 47 o3 4= ek v SO R (v — 7))y,
+ 4 aE YRl mEbA 4] (2)F ol8shs 85 AX aE A ey A

L
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I 9 R AE o] F45k= Ao 7hsotth ol=Rt WL g Ashol| A
Kitagawa-Blinder-Oaxaca E-s|f o2 g d=HA Aot

Cloyne et al.(2023)2 o]&|st EolHE& FAF Y2 (local projection)of A&
St S 7iEsto] S 9] 5 H(regime)oll THE A H A AaHdS 78Rt
vl k. A4 0 2 Fag o] 712k &7t 8ot Aol W o2 1S
oJstal, 4Rl F3HEH oA Hloju= Ao whE A Y] B7 7S 2t
£ S5 ol & HIF 2R & AtollA= 112 A kof| whet jislsh= A

3} FA 9] JFS 43I} Cloyne et al.(2023)0f ©h2H KBO-local projection
= &9l AX B FlE AlFotHH o2t 22 7HEE ThSA[ Ak St A WA

N
N
oX,
rlo
o

A

)

[¥<=o] oiet 2AR F3Hd(conditional ignorability at least con-
ditioning on observables ) 7} 92 y, | flz2 EAIT 4= 9loH, #Z7Hs3 &
A5 2AFE AA7F FARZ AP k= 2 ouleitt. &= 1A 782 A
P 7VYoR I y Sy, = Wy TV, = Wy (z— Ela))v, + e, E(vy)= Blefle)=0
2 Ut & UZE uiRtt ol9t HEo] Eylr)=u, & 20T B+ 517
(conditional mean independence)°| AH3tch= AL oJu|sict, ulx|uro & fo]
E7} o2 194 (ergodicity)S THEstoiof st A F 7FAL o QlufEab
ofj A =9]% Aol wpA|ut 712 Al A Hlo|8| 9] /ol T3t 7P o2 & 4= Utk
o]’k 714 stoll A KBO-local projection oFfiet 22 4] (3)2 &3 4

% ol

Yit+n = Ho,n T (%& - fi)%.h + fubh +fit(xit - fi)aﬁ €it+h )
composition effect dire(t?’e_ffect indirect effect
usual LP KBO extension

A71A hiz 545989 AlA(horizon)E HEHHT,. 3,71 hol ¥ A %] 9] A3 29l &
g el (x, — z,)v, , = THEIE YERHTE o] & 7H9] o] Lukzgl Fa%
PR o] A g5 Kotk KBO-local projection olo] sl £, (z, —z,)0),
£ 53 AA7F zof w2t Halshs TP avE —ir;< Tt

okt ol2fgt 4 (3)2 A7 ol (binary)?l 78-% H&otH 444 A2 (conti-



uous treatment)2] AIE F75h= B¢ F7HRA 7H8S &3l A= EAstoloF g

th gt 7Rl 7S AR Y] Aol WhE AR et =Y

mean independence of dose given assignment)2.&, o]#3t 72 24291

(scaling factor) 67} 42 W, ESy,lz)= 6y, 7+ 33k

o] 74 o] w2 Tk o] AFsh X 2|E ukz] k=
A AE5H AR]9] Bit= ofio E2 A (D= 4

o
~
(@]
O
=}
e
=
O
=]
=

Yitr+n = Won T (xit B xi)%.h + 6,8, + 6@7:(9% - xi)6h+ it + 1 4
composition effect direct effect indirect ef fect
usual LP KBO extension

QA AJ7H 2 62 59 A% AX 0] FEE ST AloJA] HX7H 54

2922 a* 2] yoi b szLE(yl 8)— E(yllm &= ) SB+6(x — Hz))0

Yiren = 6,48, + 8i,h<Di7t B 57:)60,/7,4‘ (Di.t - l_ji)YD.h 5)
(]i’r'f:(tt_effe{:t indirect effect via D composition ef fect via D
+6alw —2)0,+  (x

indirect ef fect via x

SHEA i HTE, te AEE UstH, hie 34 AAE uldttt y= TAH
*01‘11 2 AtollA= A-GDPE 11 HA A (4], B4 E 5=2)9t GDPﬂ}H] A
FAE ettt A5k AXNFAA] anks AwE7] fiste] GDPY 11
?L*é 4F vefolH, A AXSFAA QAR Ao v|F] FFS A E] 9l5t
of HFAIE LRttt AF PR = FH2] =64Hnet lending)E ARERIT

3) ol H et AR SAANA 2717F 22 Holl 7] A-tH.
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Dz ARG E Uetli Y, 6= A8} 542 vehdich A48t 542
Guajardo et al.(2014)7} 7-53}aL Alesina et al.(2019)7} 45t FAHSE ARS-
oA AR S B8 2AIT A AE)0] GDP HiH] 1% S7HH )
ot FH0 = Aottt dlE 0] ARAIE T2 o R AN A A 549
BF 7= AHA| VS &5l 2AIG4ol GDP thH] 1% S71-t B2 s o= 3l
t}. Alesina et al.(2019)+= Romer and Romer(2010)2] B'#H-& o]-85to] 1671=2]
WA A F A7 Hso] TAE A 9F2 F4 0= AIPH AP A8 S A

T 0)5 A2t $H 02 AU oS B0l 2AE 0] 19859 XA

ol

o

.

~

W3 0)%
S AR AR S oI A71280) B2 B Sk, oletet 3
9 AgAHsl 524 0 Tuslct o|efat AES Bo) AN AN ST A
Mot 5242 TAT T, 012 o] 83 AL BH0| ANAAZIE 1) glo]
4% 4 9k

2 AP OJeIR AL 0L )5 sl S A
or FCE=AAARRY 2718 Uehis ¥R, 24557} B AHAEAE

tRE] ¢+ h7HR] AP =R AP A} FH e FE L = SM 47H] FHEH
)O = FESh= Aot & 7)o AlgH
A3 A7} g Zo] AGAN 3l F2 AFEUS BT AHAE Uetdl= HuHS
7F19] gk YA TR #He= 09] g2 71T o] 21/t Hu|H = A A A s} A2
T 7P 2 FiEe AAske aEE 7IEeR e o] 94| Guajardo et
al.(2014) ¥ Alesina et al.(2019)2] A& AREoIAtt. WebA] 2 A9 §,+= 471
ol W &2 JH M= A4 4= Stk

BAHS 20| 23 HE4E= GDP ARE, GDP tiH] A A&, ©7|o]* &
O AAPHPE TSI 0™ AlRb= 22 AASH3IT Jorda and Taylor(2016)° &
51 Guajardo et al.(2014) @ Alesina et al.(2019)7} =5t Ag A A 249] 4
% GDP tiu] A A2k & T o] A= 59] 2 AARFES o851 ST
FHpredictable)& EAth & A7E o] 23t 349 &7 0= QI3 H(bias)

Al 2EA, A D E2 o) 1A% 7

rE
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Aging and Fiscal Austerity
: The Measures and the Degree of Aging Matter

Wongi Kim”~

Abstract

This study analyzes the macroeconomic effects of fiscal austerity, considering fiscal
austerity measures and the degree of aging. To this end, I use data for 16 advanced
economies and KBO-Local projections. The results reveal that the effects of fiscal
austerity are heterogeneous across the measures and the degrees of aging. Increasing
the tax burden reduces GDP to a greater extent than spending cuts, but improves the
fiscal balance more than spending cuts. Furthermore, the effects of fiscal austerity
depend on the degree of aging. Aging tends to reduce the adverse effects of fiscal
austerity. In addition, indirect tax shows a larger short-term negative effects on GDP
than direct tax, and government consumption and investment shows a large GDP
reduction than transfer payments. In addition, regardless of the instruments, aging
mitigates those negative effects. All fiscal instruments excluding transfer payments are
effective in improving the fiscal balances in the short term.

0 Keywords: Fiscal Austerity, Aging, Taxes, Expenditure, KBO-local Projection
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A Study on the Bank of Korea’s Quasi-Fiscal Activities

: Focusing on the Link to Financial Authorities

Shin, Heontae" Kwon, Sunyoung** Yoon, ]oochul***

Abstract

This study identifies the activities undertaken by the Bank of Korea at the needs of
fiscal authorities as the primary scope of quasi-fiscal activities. It examines these
activities, focusing on their connection with fiscal authorities, including temporary loans
to the government, the remittance of profits following the disposal of the Bank’s net
income, contributions to funds, and the management of the Foreign Exchange
Stabilization Fund. Initially, the study describes the historical evolution of each
quasi-fiscal activity from an institutional perspective. It then compiles and analyzes the
scale and trends of these activities from 1998 to 2023. The analysis reveals that the Bank
of Korea’s quasi-fiscal activities have been significantly influenced by economic
conditions and institutional factors over time. Notably, during extraordinary economic
situations such as the global financial crisis and the COVID-19 pandemic, the scale of
these activities expanded substantially. Given the increasing impact of the Bank of
Korea’s quasi-fiscal activities on the government's fiscal balance, ongoing attention and
research in this area appear to be crucial.

O Keywords: Bank of Korea’s Quasi-Fiscal Activities, Temporary Loans to the
Government, The Disposal of Bank of Korea’s Surplus, Foreign
Exchange Stabilization Fund
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The Fiscal and Income Security Effects of Converting
National Pension Refunds into Contributions

Sung-ho Kang’

Abstract

This study proposes a policy to enhance the financial stability of the National Pension
Scheme and improve beneficiaries’ income security by converting the current income
tax deduction system into a contribution refund system. Under the current system,
KRW 4.9189 trillion (IKRW 350,000 per capita) is refunded annually through income tax
deductions, but no tax-exempt benefits are provided during pension receipt. The
proposed conttribution refund system automatically redirects these refunds into pension
accounts, converting them into additional contributions. During pension receipt, the
refunded amount will be tax-exempt, offering increased income security. If the income
deduction rate is raised by 3 percentage points, the annual refund amount would
increase to KRW 5.7085 trillion (KRW 403,000 per capita), strengthening financial
stability during employment and enhancing old-age income security. The total pension
tax and net tax effect will remain consistent at KRW 36.1481 trillion and KRW 31.2293
trillion, ensuring fiscal neutrality. By shifting the tax benefit from the contribution
period to the pension receipt period, the proposed system improves the disposable
income of beneficiaries and enhances public acceptance of necessary premium
increases. Additionally, the policy encourages low-income individuals to participate in
the pension scheme, raising the fiscal support ratio to 15.8%, and contributes to
building public trust throughout the pension reform process.

0 Keywords: Income Deduction, Contribution Refund, Tax Exemption, Fiscal
Neutrality

* Senior Research Fellow, Korea Insurance Research Institute
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oltt. £3] RO 7l& N AU 7| T = A=) FE3 547 A
| detaolct. shA|TE K9] I 7FAFNEALA A 47149 A1 datel gt 3
9291 AIH+H)E A A|5H= A-E(Lerner 1999; o[ HH €] 2014; FAF 2016)7
A&l G7K-) 32 A8} gickal 46k A7-E(Wallsten 2000; 0l5E 9]
2023; o434 2024) 59 Tt =gto] 2A3} & AtollAl= o] A7 E40]
7 A7FAANLEARY] E8400 vl GFLAE Totaat = HATINEARY
ZAHITHEA] DBOA ‘S AtH] tH] F47]9 FA4HH]S(ScRatio) = A EE A
ZgofiAl et et 11 Gl E A e M A" A Yaabt EAfete g

O

X
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| Al S5HA] et

3. M| HEQ} SHAEN10)

{0

7B 712 AYATES AENEY A O ARG 9] W HEk 9elr1 e
2 /hA @ 77199 B84 B4, O A9 A A
S/ A AT Y 7R F331E 4 k. AR, ©ASH zh
o} /34712 Hole U 749 AR 3PIekS A6t 20104 o
ZHARA 9] e 7| & A At FEs] P ATHHFRE 20125 HE
2021; A 9] 2023). A, TH-2] ABALE VF o2 Alm 2R SHEH
4(Stochastic Frontier Analysis: SFA)& -84 E737|42] &4 £4o] th
JoHA B = FcHRay et al. 1995; 2&7] €] 2008; 4 2020). 2000 F=
ZBA9] FEE S S A7 thH| = B399 BAE SR E e 584
o] =8 ol Yt o & Helth Al M-S avtrt & A7) o] £4
< NEoiA AFATEAE L83 A wgad £40] FREHAHESE
2010; o] 2017). TRAIH o2 XAF e g 2715 mpo|ulA ZRio] gt H7F &
o9 7| &7l Al AEo] = ATHZE71H 2009; S84 £ 2010). o] 22 A
PATES THNEH B F7HA NG S O R B84 B4 AP
< oofsh 4= Qltk. 8 Q912 T8t B S7HATNEAY Al A Sl gt &
A7t EAY7] g R wotE) webA I7HAIEAY RAMITHEA DB
£ EUE 3% 37RITEA AR IHRIES T&0A E7 7Ha/iEArd 9

A& 220 BAetA} et

W

3

]

N

N

I

$om
19

3

[¢)

=

10) A9 91(2023: 1968~1969%)5 =4 Heat3ith.
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2 AFoAE B3 2ok aeA E4 de] E8-Ee AR EREA o] 29HA
H(Two Stage Approach)= -85+ tHCooper et al. 2006; 4213 2018). & A+
ERGFRA0RRY b2 a8 AeE SHATE A5, 10 ¥ vIR=
PSS SHHSTE Aok 28820 B0t (el 2] 2019). HA| ohfst
AL 1o S AN ARk A& 83 50] A5k R&D w0k 554
2 1A 71EZH O 2 Cooper et al.(1999)2] FY2E X (Range Adjusted
Measure: RAM, °©]5} RAM 2’02 & A3hH S -85t RAM B2 7hi 1
$=219] 714 stofl Wk dell et AP ARl AlghE FA] 21 B34 S0 §-ASH
-85t 2 R&D B-&70] 7H At B4R go|th1) RAM B g2 FY TH/E
m, A& F5E 5, JAFEFEY(Decision Making Unit: DMU) & no|2}
o, ASA =9 AB Ao BAFAE FAT F BrIole = AAETEH

AR AE FAT A2 HAAREE (s, 5,),)2 FOE AN &S
ot 1 A2 [ 219 ZrHA oA €1 2016, 717~718%). SFA|TE RAM 282
€739 ¥ 9] ghol [0~119] H Y2 Agtg ol wet ©2/d(Monotonicity)9] 0477
A o= Qltk. oA Do 2 AEEHREY] EEE aed Aeso] giFto] 1=
e A4 B84de v a5 A F2 vleieh WA o] RAM 2 9] @24
ol{+& A #otalA} Andersen et al.(1993)9] 28-&4 XY (Super Efficiency

i

o,
rE

|

i
HJ

W

=
%

oflt
o
o | R

i

11) 7N AEE2 7|24 0 2 {PRAto] ofu 2} =1 ol 'E5] 9 -2 FyRpAto|tt. o] Y
Atitolle AR 9] B9 o] 3 A3t AJZto] B2 Fof AMEEo| =& E ARl =4 avt
7} Attt E5] Q7L S7HE AT HEH 02 ISR Q=T Jérome et
al.2009, p.552)& AFHLEAEC] E5&HU AAES Aok HlEol 12~14%0l B35 A
A5teh. A B o] & &3] AAE SUotA] Y= 71 A= 1P B & vISelA
FAAHGof G vA = TRt FFRRIERE Q| BE AR ARSI E AEEA] ¢
o Folot. mEhA A Bofoll= HIEd 43 FU4EEe] dAs S 7Pgst= CCR
ngo] HJlolA] oty ot R4 HHES 7PS= BCC 2 (Banker et al. 1984)% 2o
(Slack)E 35| P=rHE AL 9] 2010; A 2] 2016).
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Measure)= 2ottt & £47]17H2008~20209)2] HA 4 Q1 FZEA o= (7}
A NF e 99xd 2884 Y (Non-oriented Variable Returns-to-
Scale Range Adjusted Measure SuperEfficiency DEA, 0]3} S-RAMEE' 02 %
Zoh o] F&E 2= SfnRitt. Yo7t £471719] &40 it ¥E 552 oot
5t AF Window-DEA 2= 28519 E}(Charnes et al. 1984). o] E&49] B4
13 UR)FHE a7 J924d 2884 9= X3P (Non-oriented
Variable Returns-to-Scale Range Adjusted Measure SuperEfficiency Window
DEA, o} ‘WS-RAM RF 2k Hhyor £5 4 3lrh12) o] &&4 4ol
MaxDEA 8.22 Ultra &85ttt

(O3 2] 9xEH2H(Range Adjusted Measure: RAM)

S 9+
ng=1— Sio r0
i m+s [7231 R7 121 R‘r ]
stz = ECEU}\J+S i=Leemo 1)
n
yru:EyTj)\jiS:»O r=1 7S EA]:1 )\J =0 j:17--77l
j=1 j=1
where }%7:maxj{xij}_minj{xij} Rj:maxj{ll/rj}_minj{il/rj}

&40 248 FA RGN = Am Ao 29 A ol wt [ 312 &
&1t [119 )04 = O S5H 5] At @ sid7/iA41 9] SAd3d(Contem-
poraneous correlations), ® °|2AMY, @ A7 5] gt Al A ol 47

Sol A71E 4= ok FAH R 58442 B4 [0~119] 9] 3= Adth. £ A+9
2 2884L 13 WS-RAMS &835l0 7 T&H 84 A7 1S dAq
0’ olske] gro] gloB g D F4H4] At o8 M Esfof et B4, A %7
TFNEANY ARIAES A2S7EE ER7150] tet 739 d Am= 445t g

oﬁ,ﬂl

12) WS-RAM &2 RAMO| 7|8t go|n g 7|& RAM RO H|gto] T2 284 & Qi
Steinmann et al.2001)2 RAM 2@ 9] A% & 8|83 JAZAEY(DMU)7} F27} Z-2
H| Z84 Q1 JAFAH TR0l ]3] BlE&AJo] WA B 4= 1L Bt oflgl 2(-)9] 3¢t &9
(Ranking)ollAl &4 A+2A9] £2 EAS E&é*l?lﬂ 8,}2 o Skl IS (A A 9
2016, 718%).
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"

@A Q] BAATA JRE FAT Havt ook AA, Hidxtz o] 2ol tigt
® °1 AP @ A7 A AL sfoR Stk 1A gRo W A Ao @77 A
gt = Q17| w0t Wooldridge 2010). nHA| 2o 2 sjd7iA 9] 11 G vte} A &
HATY A 9171(2010~20129)L}F 22 AAH 25 FZ o] £A7|7te] 23t=E
& AZF S50 tE g At FA|sHoF git

o mlm
nZi
m l

(23 3] 22 FIHLAYS 2840l 2R 24T

Yy =a+ Br, +u+, teyi=12,N t=12,--T

SHH, te AlZE o= LS Br,, = BHHAS, s v RS R, ), S ulEE
4 AZFET} e, = TROAfS!

B Ao yigx g s gito g % J(Modified Wald Test) 23}, -2l
= 1%01A AF7HES 7124510 ﬁH%PHZ%H 01-1:/&*301 A3 H(p=0.000). ==
A HA(Wooldridge Test) Aol A = 042 5%0lA AF7HE 712541 1
@A 2} A7) o] EAISHATHp=0.039). 3HAIRt Pesaran(2000) 478 2, I
70 7H o] it = AF7HE S 7145HA] Shgtoll whet s g7l A o SAl g

o] SAX L= FOJSHA] LUTHp=0.332). TFA] H3f & Aol A E-8ot= HdAtm

o= T’H WA} @AFtol tigt oA T A7 |4/ o] EAISHAIRE, W A2 &

RS 2416 i ool by O~@9] AAAsH ol4ES 17
’6}11} 7]%-@.% Y HEF QXA (Panel-Corrected Standard Error Model,
oJs} PCSE B 22 = ) P& -3t PCSE 232 2-gstd sd7fAof o
St @A} FAVF AT o] E4MY, A7 IS T 4= Ak (Beck and Katz,
1995). E3F dvtAl fidEA o4 g 85 Iureta| A5 (Generalized
Least Squares: GL)AH F4H Al49] #5245 HAFASHA] Y=t StataCorp
2023, pp.401-411). SHASF PCSE 2@ ol whE HA/4d(Endogeneity) ©]
75 AL SHA] BRI wWebA & 9150 1% ﬁﬁ‘éﬂﬁﬂf’f] I aHRL AT 50| a1
BN SASHAL EA RG] Huleg vHget o] 9 8yt PCSE(Two-Way
Error Component Panel-Corrected Standard Errors) &< &-8-5}%tt. Lot
7F 2443 AadS AEstA old eyt At AR Y (Two-Way Error
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Component Truncated Regression Model) &= AR&-5}3 T}, & A1Lo]| A E-&5k=
TEHP B4 A9 0 olshh detd ghol7] woltt.

(17 3]9] 50 AR RGEA 9] 20 FHol w2t [ 1149 WS-RAM
LYo g2 iE tEH AXTE 884 XS5 &8Il [111 319 =HHsE2
A o] 2H =2]of LA 1 (3 5‘1 A TE5IT13) whabA] 119 3]9] R R
I 119 35S SHHSES vHdshE A QA" UErd 4= qloh

Effiy = o+ B,GovIot;, + B,Master Ratio;, + fyAve Year;, o)
+ B,Mandate Ratio,;, + B5ScRatio;, + pu;, + A\, + e,

[ 1] 22 F7ISHLAIRI] SR T3t B4t40L S2Ha

o ~ < - Ofl-&
T= HaF E=RSINE HHAT =
825
N WS-RAM 30225
N Eff =2E A2 -
T 8874 X]—r
GovT 5 7-H] T 21914(2018), N
el || B A FANE QoA 92019
SR Master Z HqA+Y 5 ~ +
Ratio | A} 0|5} e9I#} BlF
A7} F7FATNEA .
= g4 = . AAH +
%_’F_ d | AveYear Aesiae] B At 2](2016)
s | Mandate & A7) o ol@e} 21(2021), +
° Ratio et an] =X Nieto et al.(2007) -
4
A ' 2 g gy Lerner(l929), o]/34(2024),
= ScRatio 247]9] B ol=¥ £](2014), +
- omiw e A83(2016)

&4 AE SHUpolnR SYeER 0] AxSAHE ERvlees A

chek B71ATALAIY ZAFTHEA DB S 285k deiX £ F
Q7] o] SlErATH] BApIE L 2012W e BT 4 ek webd 4 (1)2] 2

13) [ 119 SHHS-E2 AHEH ‘GovTot'? ‘ScRatio+ £ U787 5LsH £Xo|B & 534
Aol & 71540 Ut upebA SF W 7HY] EAMEAA]4x(Variance Inflation Factor: VIF)S
AFESH A3 B 10 ook oW Hat VIF= 1.1802.2 YEY EHHSE9] thsgA Aol &A5}
2] QY.
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N
P

& F7IATANEAR] EEAJol B B 811 Aol WS-RAM 29| 879 |
E471711 13Lﬂ(2008~2020L%)0 oldz} 8E(2012~20204)9] BA47]7t0 & gt
%ﬂﬂ%ﬂ%ﬂ% 8849 GF0lE0 T3t oid B4

o

fr

’t. 28d 24AIRY =YY

A7 F7FATNEANE Y] &84S BAskAL A 139(2008~20209) 57t =71
°4€L7HHW?3 ZAHTHEA DBE E-8oloith FAIF R ‘A I A,
59 A7 T 719 EES 8ol FA T 7HATNEAY RARRA RS
*%6} ot O™ § H7) £or9] 99 HE7He E8-aiAl 3719(2022¢ 6¥ 109~
20229 8¥ 269) B B F7HATINEAL] AFIHAES Aot ol EA A
HE B =7HATEAN AR ES 2A © E7 AAE Aok A
A2t @ FHRAE S8ote AT, @ 7 B Jxet AL =
o}, 2 A-tollAE O~@7HA] 28ol= 329 A B F7HATIEANS Al
HASS mtelstiet. 11 A 13¥(2008~2020) 591 5,312709) A7} =271HA7AA
AL Al E0] T&E SiT Yot o] NREIA S-S B AR 7 Alx
34 52 EHE Ax3E E (A3 L A3, #2348 9T E54
E1235 83745 F957 92 £HAA 989 A&7 HERE ERoH
o} o] NRIAES FY T &4 JEETFASHYHES AXZHE EFEGER

55 97l = FAFeA Ad 139(2008~20209) 5-2F2] 3

rJ

i

¢

Lt oA EERC 28

£ A9 A= E7 2oFs AF5he 718 E¥l(Institution Unit) 7} of

14) 37 S7FA7EAYG AR TA o] 5 Rt Al2gdd S50l tiet AR W92 [R5 1]
2 Az5

1] e,

70
Z
=
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Yt A7 2HA E9l(Project Unit)’ & F58 272 A2 4E 7= oitd 27
T7FATFNEAL] AR IAES] a2 AR E Ak Tt 25 =
ZtATAEARIY] B84 242 Ao AlRs e 27 S 29 oliet 52
272 thE T B O A7 EEET ol A" F 7Y B £ RT1E

2 G814 7 PrART Aie B2 vlasl) 9ig 5u4e Susielt

Ct £Q-MEXHS 4F

A2 3T e 0 FEEE TR 7IET AR o A 59 4
o] ZAFHHA A% 2020; B 2021). WEkA APAHS A FGAAE T 2
2334 T AR EE2 I AL E4E efeld = = Fash E
A A RZ & S ek SN A 7L EAR] RAFTHEA] DBOlA= =71

FAADONA FEH O BG4 G 67§ HTAEE AFATI whetA] £

re
-
2
S
rlr
H
[\9)
]
N,
riN
A
N
rg
1
=
m]I.
>,
e
::l,
X,
J
()1
2
&
o
flu)
oz
o)
Ll
fol
fifo
%,
o

(3 2]0] ZANA FFE-AFH| =20 A7 FEHA| o m g HRAF Eu| e}
RIZE A7) R S AR|(EE A9 E A7 5keinh 10 AFE R o= SCI
e 40 ) 5] 290, W19 55 B, Yol 7168 Hol, Kiejsl A4
£ &85 SCI =2 710l Ao Folet Y82 vAl= 384U ¥32Y
oJt (&3] 9] 2007). 53] SCI = L AA R AT A4 52 Hojerh &
2 Jest A4 28 grielE | 18- A<(Impact Factor: [F)2} 22 =5F9] &
A A7t QFEY. @ 7 FAFANLAIY F2AFGIHEA DBOA = SCI =9
Q1 0] gt 2AFHmo] A, ekt TIEA BAS ARIA eom e SCI
=S B8Ot 55 e A e S9 T 5F T ol AT AEe] 4t
24312 2 W 5 QEA0] oo el ot Aol £ARIT S8

15) S7HAT ALY ATHEA DBOIAIL 20075 BAZ 0 2AL AElglom B2 157]9)
BIAEES ZABIHOM, AF ARSY 7184 5 ol A5} 67) HAAESCI 23t &
3], 7142, Al Q2o A9, A NS AZUHEL | S P LEAR. 9] 2024),

16) A7 F7FATALAY] DA EATINA Teislo} 3 SR FAX ek ST %
o] o]u] gielele] Qliuls EFELE. 53] FejoAe] AR glo] A7 AU A
5 SR EAY RAYTEH DB AFHEE AL FUX|E T Lot
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SUES E A9 gE SHoA =2 7HE A dthErnst 1995). SHATF &9
=SS5 nT o SYE 5519 7t 55 S5l pEt Houw Oq?L

7ol T V&9 4l 53 TS F 22 4= k. S5] AL E5E

T AR E 2 ol A4S 7] A |Eteto] fdotu e Aty *Pgﬂﬂ

E5] A 37t 5555 A #Hct Tor%ﬁi FAEF2 :241}E 25 Om}(Gref

1985). WA & AFoM= TES %

2011; 994 2] 2019).

&

ol
R
2,
M
)
J[m
el
i o
ik
£?
;%
=
1
_l

H 2] 71T LA L HREA(Y) §2Y 2 AT SC| FURIH} MEXH

7= EYUXE MEXE

w49 Brads E5129 A%, SCI =2 %, 7]%0]d 74

=T ?lzl_xkg_(%%_i__;%) ;I/\ i—t_;\]__: - O]Q‘TXL_}\T /\E HLZL_T
Q(ZOIO) _(:)_ ({ﬂ‘?-?._ﬂﬂﬂ _/]_\_ =i ]‘o?-oo._'_ ”’] piAre) ]'T' 7]EE ]—5‘

LUESES % g SCI =8A<, H|SCI =&A, =Y E9| A,
9](2011) ° v o] E3| A, VIeR

ARz AEZA(A) F8AAH], =EAAAS, AFEIA IS, A
2)(2014) AR 7|2 PAHR 1 & | AA, B SF5A, Ay A dse

dold 2 g SCI =244, =W 53] 24, 39 E9
9](2016) ° 94, Ve
o]23} 9] _ _ §

(200T9) AFAEH], A, A7 | =8, E9], AJARE, 7]&old, FAAAE

dold % g SCI =245, =Y 55 29, 99 &9
2](2019) o Z472 oA 71eE A5

A A (2019, 982)9] [& 2] $£H-HY

8 S e
FRIEAS 2835 o F933F ARl o] 1‘/]'(Hashlmoto and Haneda 2008;
1830). & A7l Al = £49717H2008~20209)2] 2 Q1 A4 5848 et}
—J—iZP E,—ng] —9} ASA RS 717 FAFSA S22 REgsHint. FHAPES A
A)A] & 73 thAol= B -F-82t Aot Nasierowski
and Arcelus 2003, p.220). SFAFF £4717H2008~20204) &<t A3 =71A77H
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lglo) B2 B84 WE 55 A2 B4 WE 55 vk o &

82 WS-RAM 0] SATol A% 59 o] 5 2 AR A EEE FE A

ARE R EAHA GO ATAL A
=]

Apm EEHEA S B8 e84 EAISH T FUA 1L AREAIH 7hof FH4 4] B
Tt HAEPG =7} 81 | ojof SHH(Golany and Roll 1989; ¥21A 2] 2019). wh
24 o] 44 B =g AS0ILA 241 717H2008~2020'9) 2] @A E=o] disf &
jojgt AGATEA(Spearman’s Rank Correlation Analysis)& AA|5FL}
Doornik et al.(2008)9] W g+t+d AT 23, folE p<0.001°1M #=7t 4
TS S5 T= AF7HE0] 714= Q7] dlmolth. 44 (3 3]ol- Hx F2

A| o} AEA I 7H0] FAI A 1-2)/do] EA 5t 2|4 0.478~2]H] 0.8002] A

EEE HAth E5] EYAEAEE 7|& GAlo| 20| Blele s H5F H(+)] A
THA 2 YERGTE bk & B4 o)A 8ok FUA TR} ARSA I o= 444 E
Freot HAEG LS 5 SHSH
[ 3] HEZ 27IATNLAR @249 EUMEX|E ZH AL|K{TH NEAZEAN At
AMEX| T
T2 | EUNE | SO =2 jLE”;{ ,foﬂi';{ J|IER Ateiet
=0 ==0 o PN
(212) E(% 5@4 (Mgl | ()
Az | & A7 0.626™ 0.800™ 0.541" 0.499™ 0507
24 | AE/99Y9) | (p=0.000) | (p=0.000) | (p=0.000) | (p=0.000) | (p=0.000)
=g Z A7 0.645™ 0.793™ 0.549™ 0.484™ 0.478™
T (AE/QY) | (p=0.000) | (p=0.000) | (p=0.000) | (p=0.000) | (p=0.000)

2 p<0.1("), p<0.05(**), p<0.01(***)
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1. 7|= EAlsig
[ 4]= A 139(2008~20204) Bt B4 = 7HA/HEAY Y] 884 B4S 9
SF FUARER| 7o TSt 7| 2 A Q] A @S HojEr) [ 4]04 B BEJA1}F
AREA| 1 o] vle-  HAF A5k 7HY ARS A E A7) 7 FATIREARE Al
BIHA| O] EAREE A HH F A8 = A 3.0 Y04 Fff 824.999 0]
] 71 P2 167.39 €02 YERGT o] HAR= AREX| oA = FUSIATE A2
A A7 F27FATNEARG ARTA Q] SCI =52 247]7H2008~20204) 59t
4 0704 il 100.8A 2.2 RALE LY. o] Ax= E5E A7) I7HAF/NEA
A AFEIA O] FUASA HO|A = v FA 2 F-AFF T
[E 4] Y 27IAIHLAIY 24| FUAEX|HE HITEAM Z1
EQX|®E MEX|HE
= Z APH| | SCI=2 | 2UW 551 | ol &5 | 7ZIz=a Atist
(CF=)) () | SEE) | S | 3 (A=
T=H] 117 117 117 117 117 117
ot 167.3 16.7 28.7 4.1 4.6 42.4
A 254
EIEN 3.0 0.0 0.0 0.0 0.0 0.0
o 824.9 100.8 178.9 35.0 373 589.0
T=A] 117 117 117 117 117 117
- Bt 167 17 29 4 5 42
I B 11 0.0 0.0 0.0 0.0 0.0
o 647 90 162 40 34 210

2 [E 1]01AM B8k

2

A4 =7HAFNEANY B&A4ol gigt HeE2 Doornik
et al.(2008)9] tHAT H4Hd A5 2L R2o= p<0.0191A FF7Hdo] 714= 9}
o} wEbA (3 S5IAE AT ojuh A GgREAS AAISHAIT (3 S)ollA B Eff=
MandateRatio®} 7955 p<0.1, MasterRatio= ScRatio2} 2= p<0.019]
A 242 ()] AHIAE B vHH AveYears= ScRatio®} 7255 p<0.05,



HE D7IENLAIES

MasterRatioZH= §215% p(0.01014 242} 8(-)2] JBaA= Lepyeh,
H 5] 2L I7IATNLUAY S84 HE-S2| AL|OTH MG AR 2t
T2 Eff GovTot M;Zﬂzte AveYear | ScRatio Nl:itfr
Eff 1.000
GovTot -0.001 1.000
MandateRatio | 0.262" 0.060 1.000
AveYear 0.129 0.009 0.034 1.000
ScRatio 0.197 -0.194 0.154 | -0.298" 1.000
MasterRatio 0.069 -0.237 | -0.120 | -0.345" | 0.426™ 1.000

2 p<0.1("), p<0.05(**), p<0.01(***)

U 133(2008~2020) S0 S-RAM 2 &2 E4I5} Zﬂ}_%;g
AL }H ae4o FEEFoIth HA(1.193)2 [ 6
)& 7840 7P A Uehyttt, 1 ohgo 2 HAE-ZH(1.010)T *Jizé(o.%@,
12H0.903)9] <A &2 AT B-&4d0] EE&F Itk B3 AIRFA 9 F
HEH shgA o] A7FEEA(1.547)0] 7HF E%eH, 1 o302 BH %ﬂﬂ*
(1.099), FAFEAHE74(1.015) 59 A= YerEt weba 2£4717H2008~
20209) B3t 347199 hF-E-S AR ol= ok #oFe] G&/0] ti7]o] F

She A BoEH w32 wefd o Qi
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[ 6] MESHE 2 =718 LAY 2292 SH3E(2008~2020)

HEF et S-RAM 2
A3 1.009
Ap A357 1.006
FZ233 0.849
Ht 0.954
2757 1.547
. A7 0.933
HEAA YA 1.099
B 1.193
Eate R R s 1.006
HAE FAEA S 1.015
Bt 1.010
olzz} Qlza} 0.903
A B 1.041

SHH F41717H2008~2020) 59 58 A =7FA/IEAIE Y] &840l o
ot LAY v R [ 713 Ak TAF(1.485)= (1 71X tHE FEEYH
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Analyzing the Efficiency and Key Determinants
of National R&D Programs in the Steel Sector

Ikcheon Um’

Abstract

Until the early 2010s, considerable attention—both in Korea and internationally—was
devoted to the efficiency of research and development (R&D) within the steel industry,
primarily focusing on steel companies. However, since the early 2010s, factors such as
the global oversupply of steel and industry maturation have diminished attention on
R&D efficiency in the steel sector. The drive for carbon neutrality has placed the steel
industry at a critical turning point, further highlighting the need for innovative steel
technologies. Nonetheless, existing studies have not examined the efficiency and key
determinants of national R&D programs in the steel sector. Therefore, this study
introduces a novel classification system for national steel R&D projects—categorizing
them based on manufacturing processes and product types—and develops a
comprehensive database for analysis. Employing the S-RAM model, our analysis covers
the period from 2008 to 2020 and reveals that the downstream process exhibits the
highest relative efficiency (1.193) among the manufacturing processes. Moreover, the
average efficiency of national R&D programs in the steel sector has steadily increased
from 0.682 in 2008 to 0.906 in 2020. Notably, the proportion of participating
researchers with a master’s degree or lower, the average project duration, and the ratio
of commissioned research funding to total research expenditure were found to have a
positive effect (1) on the efficiency of these programs across different manufacturing
processes in the steel sector. Based on these findings, the study discusses several key

implications for enhancing the efficiency of national R&D programs in the steel sector.

O Keywords: Steel, Efficiency, Data Envelope Analysis, National R&D Programs

* Research Fellow, Korea Institute of S&T Evaluation and Planning
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