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An Analysis of Forest Product
Processing Centers’ Efficiency and
its Determinants”

Hyun-Keun Lee™
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Abstract

As the market opening under the FTA accelerates amid the stagnation of the forestry market in Korea,
the task of enhancing competitiveness in the forestry sector and stabilizing the income of families
becomes very important. Accordingly, the government is supporting the forest product processing
center project, and performance evaluation is required accordingly. In this paper, 42 executives and 31
producer organizations and corporations that received support for the forest product processing center
project were separated to estimate the bias corrected efficiency using the bootstrap method according
to Simar and Wilson(2007)'s algorithm 2, and the truncated regression analysis model using the
efficiency value was analyzed using the bootstrap method. As a result of efficiency estimation, it was
analyzed that the efficiency value according to Simar and Wilson(2007)'s algorithm 2 was lower than
that of the general DEA in both the entire sample and producer group and corporation. In terms of the
causes of inefficiency, it was analyzed that inefficiency occurred in terms of pure technology rather
than scale. As a result of analyzing the factors affecting the efficiency of the forest product processing
center for all samples, it was found that the organizational form, center type, investment, mushrooms,
wild vegetables, metropolitan area and Honam area variables were significant. As a result of analysis
of producer organizations and corporations, it was found that the investment and wild vegetables
variables were not statistically significant, and the variables in the Gangwon region were statistically
significant, which was different from the results of the overall sample analysis.

* This paper was written based on survey data as part of the “FTA Domestic Complementary Measures Farmer Support
Performance Analysis (2023)” conducted by the Korea Rural Economic Institute. In addition, this paper is a revised and supple—-
mented paper presented at the 2023 Winter Conference jointly hosted by the Korean Agricultural Economics Association, the
Korean Association of Agricultural and Food Policy, and the Korean Association of Livestock Management. | would like to thank
the anonymous reviewers for their helpful comments on this paper.

** Korea Rural Economic Institute, Research Associate, e-mail: hklee@krei.re.kr



1. A&
QU QAR AL HT 29 B HEAS BT, Ao WHYIE Holhx] Baha
ot dereale] AATEE GDP Awo] MEw, A% Eof GDPPAZ, WE 718)E 20134 2%

2
4,1769 Yol A 20209 2% 8869 Yoz ZrAFTH/} 20224 2% 4,2049 Yo & 2013d 22
353 Ao 2 YERT AFE A JARE AFARALS] AAkE ABATY ZpR o] 2, f-2juEr JARE A
o] o Az AFSFAS & 4 Q). WA QAHE R AL 20224 7|E0 2 £YE(2.9% ¥,
36.9%), 7| ASEQAFE(2.4% Y, 30.5%)T EA(1.9% Y, 24.8%)0] LS }A|5tct Q& o] A
A F7S FHQ £AE AR Ao A A == 7HR] 7} of] o] A AR A2 D7 AEJAE

0] FERITAL & 4= AeH(UAE 9, 2015). *2uet dits A A4tdio] 20174 8% 9,652

oA 20229 7% 7,258 YOE AWH 2.9% AT 7k, 7P & BlEE AR ok A5
M AR k2 717F 2% 9,1369 HollA] 2% 3,582 UOE AW 4.1% Tadt A o= ety
o}
1% 1. 2a|Ltat 22 GDP U Ayt 0|
St 9101 GDP  —O- T ASOIME Mol 19t A sty 212! GDP £31: 109 &
000

10,200 3,
8,500 — O\ _ O 2,500
6,800 pe— ~_ o r 2,000
5,100 1,500

3,400 1,000

‘.,__'--

(=== - ===
1,700 500

13 ‘14 "15 16 17 18 19 ‘20 21 22

A= BAA https://kosis.kr); AHHAH AR A DS A ZHE<https://kfss.forest.go.kr).

S-Eue} A7F S 20139 97 5,373500141 20194 8%t 4652 T A5 Holthrt 2020d0]
71 SHOE B A2 ] Al 8ol ditE 7H s 71 S22 ls) 107 3,41627t
A Z7Fek. A7F 4+ 2020 o] F thA] 345 202290 109 61852 AT A7t 5 AL
FE 2 Lol BE, Auid G A7F s A 9719 83.3%(2022'8 718)E AAISHAL, HIAHT
St A7 52 T35 93.8%0 BRTH(LY 2) Fan). whebA L-2ukel J Y
A 7P 2 HSE AL & 5 9lon, A7 &5 S-S AsA BrIaEdE A

719 5 dibE e A0l vl 8%t AL & o AT (A E 9, 2015).
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A= A AR A QB A ZHE(https://kfss.forest.go.kr).

A E TR AT dAd A5FTUHE Ao FAHYAECIESH ADS FXI6ta 9l
oh D FF ARl 8F A AFY alAhe AEEE F7S Ho| AT, 201849 6029 o4 20234 178
ol dog 5| B ANtH o E FHA FAE Heltt FAHYAHEC| 85 AGS AAHE 7HEAE
A &4, AHE BT A, AAHE 63} 4FgsH DAME Av] E2 9 BRI 9] Y] 71A] Bofg
e, 572 A Bok] o4K749] 6H T ¥)o] AA 41.9%(2023¢ 71R)E 7S & ¥lF
< AR} FEFRNA Fobd] AR Aol A= 8 7IRERAAIA 9] dl4te] 45.69 Yo M

5 AR SEF-BAE ALY dlAk2 209 9o F HA 2 H|S5S A6k At

=l A 23S B A oHe AR AR S ER-BAE AR @7 ASJAEY - A7}
35 76 AA At} RIS A Uoto] {5 AE&AFS A5k, B Yol A7 A5E =017

SR e} YAHE AR SER-BAE AFAY] A W82 AJEE A5ES), 7H Al A
-2 4], 78 ], 18- T A AT ICT 85837 SW A o] Qinh. 1Y AL & EAgo] gyt
FEAEHE 19 Y o, A S84 E 39 Y o] golojof o, Wl A9 & & AX2 77 14
T} 34 o4}, 23 4= 27t 513} 309 o]Folofof gttt YAHE AR F-R-BAIE S ¢
A= 59 9, BAE 109 A(&HIA A KA1 9] A9 209 ¥)2] =1] dlito] Ao FJ=]7]
o 2ol AFY A1 E AA 5 AFASZ1S 4155 & BTt glon, A o]
W7te asieH (A 9, 2015).

AR A SHRBAEHY §6 BE&GT A7 255 #017] oA J&e 11 &

Figte] JIE EESHAL, W R A 19 JiE E&5H7] Yol AT fHE FAT U

k1
D)
b
2
(o]
>
ol
~{
ac)
a,

D 200410 71 B QAR NERY, GAFROI87HE, YABREAU ALY SATL A LEFTAFOR SPto] A
YTEE BRI, 2010958 oAl E 2 Aol uhe A fE7E FRAAL, &%a% B, HEANF A
S5} A3 AL S FAYAHR OI8O 2 B IGHL. 20210l AT ETE Ao R B4 8 AT} Ak A
7R ALY OR Belstel sk U (Y, 2023).
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7} e, oljet £t Aol H s ool Gk, AR G5 LYY W7 A5 S
2 71937 o] Wiolc), ek ohulet B a4l HlwA B4 £ AGA A9 weH ML
43202 ERsjo k. o|F YA YAE AAFTAEANE Y B2 FFL vAE 891 7
42 B 2&A A WL nhelsks o] Wasit,

wetA o] ERol A ZHYAROIEFA A W7 LA AR AAFTREAE AL A

EXAEY 884 451, I 2840 miAle 8k #
=
O

2.1, YUE AT §E2d B4 HAleR

FIH,
e

.;L

Seutet QAHE At BAE R A7 SFHUAN, 0] ERAAE B B T
A A

SHOE AETA} j, WA AR HA A AVFE iAo R A ae
419173(2020), @t £1(2010), ©149 < 2(2014)2t At 21(2013)2] A7+ et

FAE- 1974202002 |, 5, 25, B3-S Aichs 4710 AL 2AL FAIRRE o]
&5l £ SHolA Y agdS £ B, aeA SRS o8-8 A9 1E Y sHlLE S U
of g4 T2 A= 22U . 8 A3 HH, H AH 471 B9 A& eF St
7HesH], di3 A d7he 548lR, 71E 718 g, AtA|, AS5Al, ARA, AR, A7
SH|9 5], oF AEl A7k 2A49H], ElE], AetA|, ASAl, EeA7HeEE] ' AV EE], |
=4 Al A7k ElTtE], A9 EeAT e 7 840 S vAlE AoE E4EHAT ¥
At 2J(20160)= HF Al A7HE G2 &2 2ARE AAHEAYAH] ZAHR(2008~2014 )& o] &3 A=
71E€88A4S A& &£H9 BCC(Banker et al., 1984) REE o]&3 EAdct FEol Axnjojd
(Spearman) ATEAS 3l A= 7|&a & 54 €A BANT I J4] Ve ede

2010971 = E-8291 AEE S-x5tt7t 201 TUEE H| G820 AEE R ot 20139 R E

M
£
ot
olol

Ao
=

=
=
.
=

o o4 9(2014)% 204 ERHA AW WHE POR & HERA ATE o] 8] ARHES
Hoha, o] FATH QU7 Uirol RAS BANCh F2 AT Aol A ARAA BLAL 7



52 S==4H M47TH H1S
I g Qlof 9JsfjA vl E&Ao] YEt= Ao R BEAE QL FY FefEz HH, AP FE 47t
Hop 8840 32 71|, Y A7t £47)E EE840A &840l A, AYY7tE R 88

gol A HlEE&/dol EAISHE A2 UET ddf 2(2013)= SEAF 2071 & Auf A7t

HAS WA 47l me g2 v aEAd A

= YAz Al A7 ord 24 A1) 77 HRl 9 23 A9A|, 54 ARlE e R
aede B4R A571-453(2022), 7314 €1(2012), AF-8-ol4d=(2011) 52 A+7F AU
AS71 A5 (2022)2 AEA G 1370 AR TS o2 T SHOA 9 HP &84
o} 17] 232 #29 oA ZH(Decreasing Return to Scale: DRS), 77} 22 1 H9]
(Increasing Return to Scale: IRS)Z EA & o] &FJA = H S84 =0]= Zo] HQSHAC
= Uttt £34 9(2012)= & 5271 €7HE7] At A9 agdE Y 59
B4 A7} 4370 A2 120 A ZHDRS), 270 A G2 F29] A S(IRS)E Kol 47 A =
g Al 23] HlmE/Jo] EoMAl= A B4 HoiF it 498042201 1)+= 487 AFRANIH
e s ae/4dS AN AAIZQ aed2 M-S Ha&4Ql Aoy, &r71e2 SHE
U i SHO A9 BlasAo] =2 A% ZA AT 19| FAF2 4471 ®lo] +19] 49
S7HIRS)R! Ao = EAE o], A 52 g7 DAt Ao & Yelyth

AF7HA 9] APA+E AHEY e A7 A5 xeHEA(Data Envelopment Analysis:
DEA) B4 3ol AA1Z] 584 4 JAd 1 B84 Zpo|& A1, BE&/4 /NS AAIZH.

=~
0] x]& QQl BA49] AL t-AA oy Al A B4 A=t $HH DEA 82 4

A 84S A5 S giHA o g w2l Bl S5 AR A M (Stochastic Frontier
Analysis: SFA)T} H| <=2 ®FHQl DEAR TEE T SFAE $H FHjof tigh 7hgo] Westy HE
=717} Aok FHh= Eo] Itk Yul- A9, 2022). ¥, DEAE 3 FHIE 71514 $1 &Y
B3} A2 ES X0 T2 4= 9Jon, DEAS] E&o] a84 /A ARE ] 95t AutE o] st
Zolgtd HEA7] = AA F85HA gt E40] AtHId 2, 2017).



o] =olAle BRIl DEA 242 7|02 A[YPstalat 3tk DEA 232 Charnes et
al.(1978)°] AQtet CCR(Charnes et al., 1978) E 3} Banker et al.(1984)°] A|¢tet BCC 23
2 290 AT EEAYL F Y BF 3ECE 7MYshs ZAolH, CCR 232 x|
gt 2= (Constant Return to Scale: CRS), BCC E¥2 1o tigt &7} (Variable
Return to Scale: VRS)Z& 7Hg3ith. T3t DEA X2 B84 B49 23 o] FARIA|of wpet F9] A
I} AE A Fo g FERETED) o] =RoAE FTA Y H Aol whE AFst AFGH]7F YAHE A
AEGF-AE Aol F£4157] wzofl F011 AHde &84 | 4AHES =&5h= 2ol S a5ttt
3w JAE AR SRS A B 9AZE AL SRS F G0 aEAdS 7I5HA] et
AR ALl aa/go] Wold ol 1L, A7 &5 Sk 7IHsh] o ¥7] o]t
ArE A& CCR 2 By o237 2t} j &= YJAFEH T (Decision Making Unit: DMU), i&
FY_A, »rZAER A, ke &S AAStE = 54 1A DMU, A+ j94 DMUS] 754, s;
EH 0t A2 =9] o f-i(slack), 6= DMUS] H|E8/4E Yepdint. o|d, 4=
Ao g 1R g o g2 Uehth=t]|, A4 24 Aol A= 03 1 Afolo] AREAQI &4 1o = A
Alsk7] Y8l 955 HAT Y02t Z/, e A7 BT AEHSo A A9-S UEhdth 1E A A
131

A AF2AL 58 AA AoNA FY 24 0§20 Fo| B 523} 2A Hz Ho]
257} 5.8 A7A9e] Jolo] 4 A& R49] of50] Fo] 0] HE
5% AR B0l 412 8 40) of g1 gro] om) 2 o

=g
2EARA ZE& A0l g ™ A& ghol 0°] He daEAA JHi7t HES o 9 ot
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=
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Maxﬁ-l—eZs +e Zj (D

i=1 r=1

n
st Y xpdits; =ay (Ti=1,2, -, m)

j=1

U= Yy ditsi =0 (Gr=1,2, -.5)

i=1

;=20 (H,7=1,2, -,n)
s; = 0(,i=1,2, -, m)
sf >0 r=1,2, -, 5)

2 B AFE BE SOl FoA e W &S T A Y 248 28T & AT 7PIshe AolH, e A%
F49] 2717t FoAA UE W e 2Aste] B84S 2% AL JrHTE L, 2



AbE A|¢F BCC 2t 2§ th23} Zo] CCR & oA A 59 gho] 10]gk= AR AL +
7toto] 58 4= Qi o], gm 12t 329 2o gigt £ ADRS)E YeR L, 1Hct 2row

TRl T3 RIS 7HIRS)E mIRteH (a2, 2017).

i S

Max 6, +€Y s; +eY s’ 2)
i=1 i=1

Stexy— Z%M,_S =0 (¢,/,=1,2, -, m)

j=1

n
Y0 — Zy]‘yﬂﬁrsf =0 (&,»=1,2, -, s)
j=1

>0 (‘3,]':1,2, )
s; >0, i=1,2, -, m)
>0, »r=1,2, -, s)

Badunenko & Tauchmann(2019)2 DMU9 &84 7] I AAEh 849 1|X]= Q9l0]
FARJMAE E45k= 2ol § S8t F49n. aado] 932 vlAl=

o= A& 294 A2 H(two-stage approach)o]ghal & 4= Qlth. DEAS 5o 49 884 4420
I} 1 Abol9] gk 217] wi ol BAE &A1 (Ordinary Least Square: OLS)ol 718t 3] &4
Al 22| A8 B0y B4l 3] HEA]0] o] GHTtHIL 4, 2017).

20 FLH o] &84 3 Ao = 61 Simar & Wilson 5 7FA] A& v|gotal Qo A
A= Am F/ oA FERt o]2o] EAISHA] hethe Holil, & WA= 284 HIRolA =+
Sl GEHAQl FE0|A 584 A7 T2 HEOA AdtETE S AR Zolth3) o]
Simar & Wilson2 o] & 3HAAS FAo] L&t 2¥S +EJUcHSimar & Wilson, 2007).

Simar & Wilson(2007)2] At& @/ 2Hofl & + o2 4 3)7 £ N7i9] DMU

of thsll FUE WH z,, AFEE HH 4,2 DMUY B&4°] IF= v|X= 80 HEQl 2,7 vt &

o, B84 0= 20 ABHLR &¢I & 5 Qdthd

o)

<t
i
alad

e}
L
L
)
)

0|

3) Simar & Wilson< EHl 2 (tobit model) ¥ S| AR F(truncated regression model) FH 9] & A7 &A% 4=
AY 4 22 XA Simar & Wilson, 2019).

9 oluf, g+= 19 AFE T3t 7HA] o]2&= Farrell(1957)2] A& A3 ¥]| -84 (inefficiency)S 2Ju|gh




0,=zB+¢ (3)

0,7} oFd 4= Uths Aolth. &, 4, AA| A4t 7Hs FA7ER| 9] A 2|7} ob gt 24 E A 7Hs FA
7Hx\9] A2 g oJulstet. webA 4= BMFH(biased) Fol2t & 4 ek Simar &
% €7} DMU Ztolli= BAH 02 Sy #oletn FR|E ;o] #aAEs 194 & 5
A (3)01A 6,71 09 B 19] @& 7HolE B8k B RE2] DEA H4014 4,2 19] g 7Hch
A2 2143k JKSimar & Wilson, 2007).
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Simar & Wilson(2007)2 | EAIE 8143t7] A5 A WAR 7Md4 227t 1 - 2,02 & dds
At BRo|A HEYH O R mE e B REAEY Y-S B fo T3t 2 @Ak} A1F 7t
2 A5t WS AN F fiAl= 284 #te] 13 DMUE 3lAEA A AlQste darelE 1
7} B8 224 (bias corrected)d DEA H84 A9l 67} E&WSE AL E %12]E 22 AH]
ot &S 12 NEo 2 MRS 884 dA47F @3] A2 F (truncated regression model) 2]
TEWULE ALLE T, ol 2 H po BE 0} o7 REAE o] AT G1EE 2 1K
o2 3 HE BE B84 A4 67 AU AR REAE ] AEHTS)

T AEFE 13 e E 29 FAHA B4 LS th < DI
2ok A S FE 12 84S RH o 345k, a4 ghol 10] obd DMUE o83l 744
BEHE FHT oS AHIARE B4 B vHESH= Wolnh ¢aeglE 2= WRA o R A4kE
e 88/ g2 ol8sl 7HA B4 795, 7MA DMUE = Aoz dAste 342 B
HEESIT Tohg Weko] 4 H a&-d(bias corrected efflClency) ol &3l AR ARFE &
HoA HE HF S B
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o] =0l A &-83t 427 AAHE AR S HR-BAIE FFAY gyt dFE B ok} 2ok FJA
3o YA 9 Wolo] H|Fo] 73.8%, AFEZFH] HIFL 26.2%F UERTH AR EGEA
B f82 AX AN EFREAIE HIZ0] 61.9%, LuF A ETFBAIE Q] H|Fo] 38.1%=2 A=)
th0 HF 97 B89 A9, $AF H|F0] 38.1%2 7P Fon, Itk 08 WAR 28.6%, 2F&-2
£ 21.4% &0 2 Yetyth A9 5d9] HFo] 38.1%= 7P Wk, 12 AEA(16.7%),
SHA(14.3%)7 AEA(11.9%) =22 Yetyich

e 7%%}%@ ASEGEAE S oJlshel, ARl 19]~50] A A AES 4 8. vhel, A4 S
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i Coef.(VRS 7}%) st & Coef (VRS 7HE) st Ea}
22| e (RYARAEA 2 QD) 16.35%* 1.3077* - -
(base: A =3 (5.018) (0.398) - -
A F3(AR) 7.642%% 0.611%* 9.412%%* 1.107%
(base: 2uth) (2.493) 0.213) (2.791) (0.429)
EAF 0.0277% 0.00221%** 0.0145 0.00171
(0.00724) (0.000709) (0.0108) (0.00121)
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(13.66) - (4.640) -
Observations 42 - 31 -
Prob) _ Prob _

chi2(12)=0.0283 chi2(10)=0.0913
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