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Keywords
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Abstract

This study aims to identify major contributors to the change in total factor pro-
ductivity of food manufacturers by decomposing it into four factors: techno-
logical progress, scale efficiency, technological efficiency, and allocation
efficiency. Using the “Mining and Manufacturing Survey” data provided by the
Statistics Korea, it classifies food manufacturing industries into seven sub-catego-
ries to estimate stochastic frontier production functions. The results show that the
increase in output is mainly driven by an input increase in food manufacturing.
In addition, technical progress is found to be the most significant contributor to
the total factor productivity of the food manufacturing industry. On the other
hand, it is found that the contribution of technical efficiency shows a negative
sign, negatively affecting the productivity increase. The result indicates that R&D
investment to improve the technology frontier is essential in increasing the pro-
ductivity of the food industry. On top of that, support policies to spread and dis-
seminate the leading technologies to other companies are also necessary to en-
hance technical efficiency throughout the industry.
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9 7ML A S AN E BT 7 vk SAIE A o3 SIS 5317 A3l vl aEA
E4% A =7} SE7 A 4FeHr(stochastic frontier production function)©] T Aigner et al.
1977). AEAR1 Aok 71 & Atol= A4k 74| 1F &4 9 Afol & &-8-3th= Aol
ol 7] A E%‘é(efﬁciency)% A A A2 AA A2 HlES Yuste AoE AHY) 4
AA Ahze] Aol 7 v B &S UERA Atk 842 5YS o] 84 FY A A Ao 4=
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TFP= TP+ Y ez, 61: s (5)
= TP+ Z )x + TE

= TP+ 6—1 2)\ AN =5zt TE

&0 s}
&(Scale Efficiency)& 2|Watar, Al M| &2 vl EE8d(Allocative Efficiency)®] ¥ 3} o]n|
3t M Foag o] Wskee 7 248 Eej
TFP= TP+ SC+ AE+ TE (6)

TFPE %824/ W38 TP(Technical Progress)= 714 %, SC(Scale Efficiency
Change)+= 7= &8 3} AE(Allocative Efficiency)+= & &8 3}, TE(Technical Efficiency)
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QoA A ek 81 EallE T8 HsiAle SFEABBANGTY BTt 34 Hofof gt
S E A= 19779 Algner, Lovell, 18] 3 Schmidtel] 2]8)] A3 At o] & 22 1bz
= AASH. i s E4E 913 SFEHAANR A AR R E 318 AR 7P e
AT o] Qb e ofe) 213} 2ok

i =fz zt’t)eXp( zt)eXp(*Uz‘,t) (10)

v, ~ 1id N(0,07) (11)

U = G(t)ul- (12)

1N (13)

t=1,-,T (14)

y, = AAA 9] £ 7] A&, t= AT FA(trend), @, B AFRA 9] t7] BY 84, 0, E 23

&, v, v 71E M ESAS A4 YERIth o, & 588 0 E 5Y Hindependent and identically

distributed: iid) AT EEZE TEH, v, , % v, & FHolZL 7P AT 71E HIEEA S v, & Al

Ak u, &= A H) AT o H] AA| AFEE] Bl S0 BE 34 0 By Y] b 7HAA =Y, &
A o] B AR Y Aol mhet threkdt B2 E 7P S o vk vl A S 0) gle ohd Al
ARAA Y] R} 71 =8 4k -9 A E-E(exponential distribution) =& FHATEE
(half-normal distribution)& 78 & = QIth. WHA, S-&2<1 A7} Ao o, Y A] i -2 A
T AAIF & Azt U= 4ol 4 tholgbd, v 22 A 1 (truncated normal

distribution)”7} 23}t Stevenson 1980).
w; ~ iid N (u,02) (15)

pe AT A WP o), AR TEEE 4=02 A WATFEES} R3] Ho] o] 4

= b
02 &Y F4(flexible)dtth. o, = 7€ HIEE4 9] E4AHS YERATE B AFoAM = AFA 2
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o] &gro] A=A o} there] W EE A2 =] IHtaL Bal, AR iR EE 7Sl

3, P Ahs o] B9 M EEAE Al WEbM & Wss] Ak o, o ARF e " G(1)
ofl ek 7H of] whe} Tk F o] s ST 2 9477941 Battese and Coelli(1992)2] 71l
e} o2 o} 2o A etro] el E A S,

G(t) =exp[—n(t— 1) (16)

tv Algtel 1, 7& d ol AAIF S HF 713Fe SJn|git). A FEaro] B & A7l whe}
BS540l BZ(monotone) MS}Th= 54 7HTh AR WE RS AFAke] o) wle} ok
& FeElZ 7T = l o, B AT A= 7 YA 0 2 ALS-E] &= Battese and Coelli(1992)
o] FE S AREB o m, A ket 8 A3 ThE AR IE o] A =Tt g T By
ne ARt whet vl Z &g 0] ks A=E U=t n7F (ol ¢+ F71ol wheh vlasAol
AAastng, 7% 284 FdE T S E 4 9k

=
SERBNETY Bee 9 A10)] 2IE F& AP0 WHEgt § 345, 2413

—

v —u; S EEZEAHA Yo B, H9-F4H(Maximum Likelihood Method) < ©]-83 &

A FEI R F-H =gkl Adkekeel 2 d i a(translog) AAbeh7t 71 ol o] 8=

F-HS ek Akl vlel B f(flexible)d BEI =M 4 224

A7, FEaele) Wk §8ttte Aol At AolE 2009). =3 43T

(2018)= 3= A 2}] +4 TG RT A AT A B
St ole] uef, & <

9180 A% W48 E71ale] <Altto] T 2Arh4 ANFSE ol &aiqT,

q)

=2
o
2
m\-ﬂ
_WL
i

J 1 Jj. k 1
Iny,, =06+ Zﬁjlnxz‘jt + Bt + EZZ@klnxz‘jtlnxikt + 551#2 (17)
J
+ Eﬁjtlnxijtt tou, —uy,

Inye 224N, 3= 4T, Ine& 21 YA, t= AR 0, & QA48 u, , = I ESA S

3 FAAH S5 9 37 12 Battese & Coelli(1992) FaL.
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71 M EEA v, v A 522 T AT, Jondrow et al.(1982)0l] el 25 71 =] <l

S

Blu, e, )3 of2et o] 78 4 QIrh4 1211, 714 E 84 TEE 76— exp(—u,,)e] Y

Mo ¢
o2
E(ui,tki,t) = + gy (18)
Hoi ¢
(
O *
ot ,_ o )
o = 5 *
bt Ui + 03 Ui + JZ

€1 = s, — i & QAT G()E FBUEDS, o()E FHAEELTSE oJuRT). = A
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4, B8R AR

B ATl A= 201 1ARE 2018137822015 A 9))S BAAANA ZARRE T3P A =G 2A
A2E ARSI FAAEG AR T 1091 o1 ARIAN(SF 73 53 ) E A zAlehe A1
SAZ T, w2, GAHE, AR 5 HiolB & £3stal qlrk &4 2AHE A
o FAAZAZAP7E 109 o] o] ARYA E T o= drhe e fFolsfok Itk A FAl =

9] 7%, 1091 vk FAARG A 7F A A 90%0l B3l FHAZH Z2A ] £3E = AFG A= 2]

4 AA$ =F 3742 Jondrow et al.(1982) FaL,

5 201539 FFA 2L 2ATE BAZFZAH AT Ay 2 hAF A0 2015 AT 2ALE] B4 AR WSS FESe v 2
23 frEAE HolE 8] 2 5A]7}50% 2ol AL M-S 75317] ofF i o] ol met, 2015d-2 24 713Eel M A28kt 7
AT 2A bl FEAY AZAF B ol fr2E, she] Welol B AAAI e 24 0] 9] e) ALAlE o) £ ekl & o, BAF
2] 7 ol &3 2E ARAIES A it 29 REAMIC R 7] S8kaL, B4 o)) ARJAl S AT
A2 AZA R GAA7 Y2 ALz F4ET 2015 w07 Al g o2 3 d o] A& o] FHHA FA AL B AT &
Aol
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Azl FE 71 &9 10%0 sidahs 249 TEolth mhehA, 4 23E AAIAER
Uk} wj = ol s of ek 2AL Ul o] -2 AR Al(establishment) o] TF. BAIH A 2] o)) wp2
H, AFAlE U B A Ah TE AT AY A e Y == FH ARS8 =
HH 02 FARh= 719A B 719A1 ] BE @9 o|th(TAIA 2019) S, AGAIZ 7199 319
2 A, & 71d(firm)o] & 7H ] T, A, AHFA T SFTTHY, Z2to] shuke] AR A7}

"ok & AT A ARGAI 9] AR 71 (firm) ] EF-S 2] A8, B4 @9l i

80| Z A}¢]A(establishment)’ & S &t A5 TH

A O S EF4HY - (Korea Standard Industry Classification)’d 10(2] 541 2%) 9]
ks ARIAZ s o, 24 o AR A S7H(1), FAVEQR), AT
3), TAERAME), FEIFFS), FEIFE6), 7IEHETFE(T) o1 F 7otk ARAIZ
(KSIC 10 287 8)F 2 EAIZA(KSIC 11)2 A8l A FA 2P TS £ =0, AlsAl =
A2 I7ke] AH Anlshe F5o] ofdeks HollA A elstA L, SEAZY S JAS e F3A
ko] &5 A 93 thE A FA 2 F 2 oF sufjoll Dale], A AFdE EA S Holr] wl&o, B
AZHe] Blar} A - A] grkal Kol A 9] ekt

A 48 A E 2k 2 BY 84 W4T Basith oHsE 9](2003) E o84 ¢
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A 7S ARG =S FFARE o] YL, AR & YR

o] 718018 o) 9k o] 88k, A 713n 82 Fef AE Ve AR T A

FES o] g3tk AT FY 84 77 S48 ALHAE7FA44(2015=100)2F GDP T

ZeolH = ERlektt W AW Bl 712 AIF2 ook 2.

B #H4Y
T 4 s
e AYAERB(Y) S BARE7IR 22 20l
5 (L) EFoHE GDP fEolg = &9l
o AFEH]| R=03K Q7A]—7}+olel+xg_ 3L,
E‘?:}E K}L(K) } ]o ;I’]-;]i } } } ]94 ]o

S GDP CZ2folE2 &9l
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AZAZGA F LA Q8 4H Vo= 24 35
T2 7|ZSHTH(HI Y, H)
TF= g BEZHA} P A|Ci =R
AYATOR 13,823 43,619,78 1 985,574 29,598
ZEJo|ok 1,076 2,357 1 64,904 29,598
Al2H] & 552 2,311 0.02 141,724 29,598
SIVEE] 8,369 27,804 1 692,449 29,598
EARE 4 38 64 10 1,986 29,598
SPAE 4,702 17,756 1 1,183,334 29,598

5.1, HEHAMMSH: XX

WA, AL 7 TS Aol & ST FBUAYNISE FADT, BN NHSE A
AR ST ATHE of o) <3 350 AAH 0 QLow, tho] A%} 19 FEAA ol T
202 et 1] .84 0] A7E B 62 UBhilE o] B58 B 4H2), §2@), FE7H
F(6)& FF(HZ UshA] 71 Ego0] Z74ha Qs 202 ek W, $713(1), ST
(3), (S, TTEFB) & ()9 55 BolAA 71%E 8] 2asta i A0 ekt

ﬂll
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