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Measuring Technical and Scale Efficiencies
of Korean Seed Companies
-On the Outset of Establishing the Center for Private Seed Companies-

Gim, Uhn-Soon - Choi, Se-Hyun - Cho, Jae-Hwan -
Jung, Yong-Gwan - Lah, Jung-Hyun

The purpose of this paper was to measure technical efficiencies and scale
efficiencies of Korean seed industry by DEA method, and to identify the factors
affecting the efficiencies by Tobit regression model. Survey data of 50 seed
companies nationwide were applied for the analysis. The average score of overall
technical efficiency for the surveyed companies in 2012 was 0.44, which is
decomposed into pure technical efficiency 0.68 and scale efficiency 0.63. A
majority of the seed companies exhibited at least one form of inefficiency except
a few companies in optimal scale. It was also shown the most companies were
operating in the stage of increasing returns to scale, which implies Korean seed
companies are mainly in smaller scale than optimal. Additional results suggest that
the Center for Private Seed Companies, which will be established at Gimje in
2015, plays an important role to make domestic seed companies improve their
scale efficiency as well as pure technical efficiency by way of enlarging their size
and co-using the high technology in the Center.

Key words : DEA(data envelopment analysis), scale efficiency, technical efficiency,
seed company
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EEANEZZ A E(Golden Seed Projecty®) F3, TAAIAH MA & ALY LS 9%
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< 2A317] 95k, DEA(Data Envelopment Analysis) 2.8 ©]-83t] U] SFTHAE o

Fog Ai|eds 9 FRASS ASTt =23 N SITHA Y -Ffﬂﬁxﬂ_/] FHE
A8t AR Hop AAY == Z HHE et AEEY 725 gofiith

o] ATl A /‘3/"}3_1" o] A& DEAE ¢# X ¥ =542 (nonparametric) XSEL“J'%% 53}
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Kim(2000), Park 5(2001), Kim(2009), Park 5(2010), Shin(2010) 52| <77} &A%}t 18
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AAi@0dzh, TAFEAAA, & vlAE ATAZEE AL Aot olgd HAET
ATFALE T3l RS STV AR} FAFE] AJA dEE JthEt IThKDL 2012).

> bW o



G @AAA A0 B84L ASF ATE AWHA 2 Aow ok
REES 24T Yol A8

B AT S $TUAS Yo Jeas 7

FAATE ARTFE o Aol A YArsHEA A
SmEA, T FANYe] ATEH0l £571&8 AEFRAd JUsE TE
NEH o BASETHE Hol A AYATe AEYL et

|

>

A9 A} EEAS SHste e gRbdoE nRsH HIHol o

DEA(Data Envelopment Analysis)”]H S 1 k. DEAE AAl #3549 A5 F HAA

HE 2T AL ol tiete] dojo] atAee] AHE HuFOEA ZF AL C]
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=9] H] 4| Z+(NIRS, non-increasing returns to scale)d}2] E&3H8)7} F

A ThFig. 1). TFEE S SEi<1i, CRS 9] 7]1& & &(TEIC)¥} NIRS 3+2] 7]

TFEFAAZ el AdtheE A& YERATHCoelli, 1996).
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Fig. 1. TEIiC, TEiV, and SEi under CRS, VRS, and NIRS
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Table 1. Distribution of the sample companies
(Unit : No. of companies(%))

Company type Large size Medium size Small size Total
Individual breeder 1 10 10 21(39.6)
Independent company 1 16 9 26(49.1)
Domestic group affiliated company 1 1 0 2(3.8)
Foreign group affiliated company 0 3 0 3(5.7)
Other 0 1 0 1(1.8)

Total 3(5.7) 31(58.4) 19(35.9) 53(100)

Note: Large size: more than 20 hectares of field, Medium size: 1~20 hectares of field, Small size: less
than 1 hectare of field
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ZAYA FolM o FFFATEATL AHD A UFT A} e dAlE 29
M2A o A Amrt AFE HWshe 2102 ehgth 291 YFE SYshe dAls
% oo A FRE Fiehr)E SYshs Ao tehty, WHe] YFE WA
AE AAEY A 14 A=V do g Fr g st Aos Yyt
Table 2. Frequency table for the sample companies based on characteristics
Enlarge Size Use HighTech Vegetable Breeding
Response Total
Yes No Yes No Yes No
Yes 29 29 0 25 4 24 5
Enter the
No 24 5 19 11 13 15 9
Center
Total 53 34 19 36 17 39 14
Individual Breeder Urban Reside Small size
Response Total
Yes No Yes No
Yes 29 9 20 17 12 11 18
Enter the
No 24 12 12 11 13 8 16
Center
Total 53 21 32 28 25 19 34

Note: The Center implies the Center for Private Seed Companies at Gimje established in 2015.
Small size indicates a company with less than 1 hectare of field.

¥, R imply significant in the 10%, 5%, and 1% significance level respectively.
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A A F §E5HA Y AFEH(sales) S AHESIH AL, FYE(inputs) D2 E A Y
A, A=A o] ARGHATH

H ZAtE+ Table 30| AAISHATE AP EERE wj& B FdAA A
S5 B9, SYIAPL AAEE7S] v tid] 108 FEolH, Y] A5 ol A=
2 & ztolE Holal Ut %"Hl—'—ﬁﬂ%/‘}{* =5 3] Abof] H]3}e UH%—E 2 Yol 1.7H
- I °

458 FEs BAsta e A

el 1gA DA A lEAe FUA DA 250 FEoln FHAT AFEE U4
AZE T} & 528 HolT g

S T NS FATEA AE T JAFE st A9 3WEHA e AR T
Bl i, gAZ 4FE FgYshe GAZF J9stA ZE GA 2o vE Y FdY A
E 52 =2 o vt AYEUHL AFE YA Ze AV 1 =2 Zlo=
UERSTH

gog R FA4S date JA9 TS YA P JAE FES] Bd, F4S
ot AV S-S dsA g GA B v 2 AU o B2 Holuy Al
EHAL 03|y zhed Hiete] AEHALS A4S AR R A9 48] FFEOE =
e

Table 3. Descriptive statistics of the sample companies
. Sales Employee | Building Field Vegetable
*
Company Grouping N* | (billion Won)| ~ (head) (m?) (m?) 1(yes), 0
Mean s 45 26 2,724 28,627 0.74
(108.3) (60.3) 9,895) | (79,850) | (0.45)
. 52 54 1,220 7,821 0.52
Individual 21 (7.2) (3.8) (2,635) (8,034) (0.51)
50.1 30.5 1,372 19,094 0.85
Company Independent |24 (117.8) (72.2) (3.437) | (32,439 (0.37)
Type" Domestic Grous | 2 88.5 48 3,491 87,010 1
P (54.4) (42.4) (3,676) | (115,103) (0)
Foreian Grou s 226 111.7 24,533 | 202,503 1
£ P (245) (1104) | (39,500) | (299,658) (0)
12) 71A ANFERR, FTALSF, AEHY 442 EX =5 AL JFstes HFE AHEH AT
ol FHLYFE ATYS TS AA FHLSFE JeERATE T MEFATIGL] AR flowol]
g% 2571 SlE BAZ AEWEF] AR HEHsz /\}%Q%E H
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. Sales Employee | Building Field Vegetable
k
Company Grouping N* | (billion Won)| ~ (head) (m?) (m?) 1(yes), 0
Yes »8 535 32 3,971 28,312 0.83
Enter the (111.2) (68.9) (13,155) | (42,128) (0.38)
Center No 2 342 18.6 1217 29,006 0.63
(106.1) (48.6) (2,520) | (110,700) | (0.49)
Yes 13 46.6 28.3 3,734 25,107 0.79
(103.9) (64.1) (12,179) | (39,634) (0.41)
Enlarge Size
No 17 'y} 21.8 916 34,925 0.63
(119.4) (54.4) (2,348) | (124,397) (0.5)
Yes 36 60.3 33.4 3,614 36,407 1
Vegetable (123.6) (69) (11,441) | (92,106) (0)
Breeding No 4 33 52 245 6,953 0
(2.5) (2.5) (217) (4,371) (0)

Note: * Out of 53 firms, 3 cases were not included because some variables in these cases were not
answered.
Numbers in the parentheses imply standard deviations.

" Refer to Annex 2 for the ranges(min & max) of each variable by company type.
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okako] DEA R&-S o] &35t Awkd 71£E&(TEIC), &5 7|EaAS(TEV) ¥ TRES
(SE)y= AE3 A3 Table 40 AAEAT Ul STFA diby 7|E5 82
oF 56% Ao HEEo] YE Ao E ehth o]# 3 HIEE AS £5U|ER
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%EE%E Egshy EU& & 7]g§gt 0.68, TEAESL 06322 YEIA 71&E 2L
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S FFHA] 7lE & FERESE 24 11
H B &o] EA8t= ZAoE EAEITH
LA A AAE STHAY FH, ISTEA AT T AR, FE R oA
AR, MAEGFTAR & FTHOE *ab%i Ut WA SFTAA FHE a&4A S AHE
B HFH o2 SYIAFAE AT 7HE =4 I%E}‘xk o5 ) IFAEAE, FHI3AL
MASGEF7I] o2 Yepgtt ol2lgt &&= ARY 7«8 &, 57|85 s, 7288
AE AR YES T
Sroll Al ZAFGA ] ARE FAIgE JAVE GO 2 VST EA AE & AFE FYste
Aoz Yelyth dAFE Wt dA AFE 3WetA] = JA Lol Zlsasol A
o7 A=7tE B4 A AFE WSt AAY A5 A6kA TE8E0] 0447E 3|
shA] &= JAG 7IEAE 043400 Mt ot =A ASEHUG. o] & AUERE Y &
T7ERBEE AFE WA Fv JAVE O w24 vt fREES JFE I Ust
= AV A 52 AoE ASHUD
Table 4. Technical and scale efficiencies by grouping
Company grouping N TEiC TEiV SEi
Mean 50 | 0.441 (0.300) 0.677 (0.250) 0.631 (0.304)
Individual 21 | 0363 (0.268) 0.675 (0.217) 0.516 (0.272)
Independent 24 | 0443 (0.302) 0.652 (0.279) 0.666 (0.311)
Company type" Domestic group 2 0.750 (0.354) 0.750 (0.354) 0.995 (0.007)
Foreign group 2 0.685 (0.262) 0.775 (0.318) 0.890 (0.028)
Other 1 0.940 0.950 0.990
Yes 28 | 0.447 (0.292) 0.621 (0.263) 0.684 (0.275)
Enter the center
No 22 0.434(0.317) 0.747 (0.219) 0.565 (0.332)
Yes 33 | 0436 (0.306) 0.636 (0.258) 0.652 (0.312)
Enlarge size
No 17 | 0452 (0.297) 0.755 (0.221) 0.591 (0.294)
Yes 36 | 0495 (0.307) 0.703 (0.258) 0.686 (0.309)
Vegetable breed
No 14 | 0302 (0.240) 0.609 (0.223) 0.491 (0.250)

Note: Numbers in the parentheses imply standard deviations.
** % imply significant in the 5%, 10% significance levels, respectively.
D Refer to Annex 1 for the distribution of efficiency levels by company type, and Annex 2 for the

ranges(min & max).
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Table 5. Comparison of technical and scale efficiencies by the state of RTS

RTS of companies N TEiC TEiV SEi
IRS 39 0.328 (0.220) 0.603 (0.228) 0.555 (0.292)
CRS 5 1 (0) 1 (0) 1 (0)
DRS 6 0.712 (0.124) 0.887 (0.134) 0.820 (0.188)
Total 50 0.441 (0.300) 0.677 (0.250) 0.631 (0.304)

Note: RTS; Returns To Scale, IRS: Increasing Retursn to Scale, CRS: Constant Retursn to Scale, DRS:
Decreasing Retursn to Scale
Numbers in the parentheses imply standard deviations.
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Table 6. Comparison of characteristics by the companies’ state of RTS

State of RTS"
unit Mean
IRS CRS DRS
No. of companies 39 S 6
Begin year ear 19954 14 o 1994'6
gin y y (14.7) (®) (12.8) (14.4)
. 12.7 57.1 151 45
Sales billion @7.1) (81.9) (208.3) (108.3)
9.9 20.2 102.8 26
Employee head (14) (23.3) (135) (60.3)
o 2957 859 3918 2724
Building m2 (11251) (1008) (6814) (9895)
Field - 15033 15771 48188 28627
(28155) (29133) (57802) (79850)
0.46 0.4 0.17 04
.. "
Individual breeder 1,0 (0.51) (0.55) 0.41) (0.49)
0.46 0.4 0.67 0.49
%
Independent company 1,0 (0.51) (0.55) (0.52) (0.5)
0.54 0.4 0.83 0.55
%
Enter the center 1,0 (0.51) (0.55) 0.41) 0.5)
0.64 0.6 0.83 0.64
17e%
Enlarge size 1, 0 (0.49) (0.55) (0.41) (0.48)
0.64 0.8 1 0.68
; *
Use high tech 1,0 (0.49) (0.45) (0) (0.47)
0.67 0.8 1 0.74
1 %
Vegetable breeding 1,0 (0.48) (0.45) 0) (0.45)
0.49 0.4 0.83 0.53
1de*
Urban reside 1,0 0.51) (0.55) (0.41) (0.5)

Note: RTS; Returns To Scale, IRS: Increasing Returns to Scale, CRS: Constant Returns to Scale, DRS:
Decreasing Returns to Scale
* Dummy variables: 1 yes, 0 no.

Numbers in the parentheses imply standard deviations.
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Table 7. Basic statistics of the variables in the Tobit model

Companies in IRS
Variable (Description) unit
Mean Std Min Max
TEIiC (Overall Technical efficiency) 0-1 0.328 0.22 0 0.94
Dependent ] ] ]
. TEiV (Pure Technical efficiency) 0-1 0.603 0.228 0.21 1
variable
SEi (Scale efficiency) 0-1 0.555 0.292 0 0.99
RfieldB (Field/Building) times 41.90 48.31 0.28 2314
Psalem (Sales/Employee) million Won| 94.36 69.22 0 307.69
Explanatory
. Dent* (Enter the Center) 1, o 0.538 0.505 0 1
variable
Dveg* (Vegetable Breed) 1,0 0.667 0.478 0 1
Dindv* (Individual company) 1, o 0.462 0.505 0 1
Large size* (20hat) 1,0 0.051 0.223 0 1
Company . .
. Medium size* (1~20ha) 1, 0 0.538 0.505 0 1
size
Small size* (1lha-) 1,0 0.410 0.498 0 1

Note: * Dummy variables: 1 yes, 0 no.
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Table 8. Tobit regression results of the companies in IRS
Dependent Variable
Explanatory variables

TEiC TEiV SEi
Intercept 0.006  (0.05) 0.3352%%* (11.44) 0.3755%** (14.94)
RfieldB 0.0005*** (8.15) 0.0016** (5.18) -0.0009  (1.76)
Psalem 0.0032%** (685.92) 0.002%** (17.44) 0.0028*** (39.61)
Dindv 0.0151  (0.80) 0.1308** (4.22) -0.1120%  (3.21)
Dveg 0.0107  (0.30) 0.1033  (1.99) -0.0665  (0.85)
Dent1 -0.0267* (2.82) -0.1904%** (10.12) 0.0844  (2.06)

Scale 0.0479 0.1791 0.1772

Log Likelihood 63.14 5.75 12.14

! 0 9 409 0 9

Note: Numbers in parentheses imply Chi-Square values.

*rkFE ¥ imply significant in the 1%, 5%, 10% significance levels, respectively.
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Annex 1. Distribution of efficiency levels by company type
(unit : no. of companies(%))
Company Type | N | Efficiency Level TEiC TEiV SEi
1 2 (9.5) 4 (19.0) 2 (9.5)
0.9~1.0 0 (0.0) 1 (4.8) 2 (9.5)
0.9~0.7 1(48) 4 (19.0) 0 (0.0)
Individual . 0.7~0.5 2 (9.5) 8 (38.1) 7 (33.3)
Breeder 0.5~0.3 4 (19.0) 3(14.3) 4 (19.0)
0.3~0.2 6 (28.6) 1 (4.8) 4 (19.0)
0.2~0 6 (28.6) 0 (0.0) 2 (9.5)
subtotal 21 (100.0) 21 (100.0) 21 (100.0)
1 2 (8.3) 6 (25.0) 2 (8.3)
0.9~1.0 0 (0.0) 0 (0.0) 5 (20.8)
0.9~0.7 2 (8.3) 5 (20.8) 7(29.2)
Independent | . 0.7~0.5 7(29.2) 5 (20.8) 3 (12.5)
Company 0.5~0.3 4 (16.7) 5 (20.8) 4 (16.7)
0.3~0.2 2 (8.3) 3(12.5) 0 (0.0)
0.2~0 7(29.2) 0 (0.0) 3 (12.5)
subtotal 24 (100.0) 24 (100.0) 24 (100.0)
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Company Type Efficiency Level TEiC TEiV SEi
1 1 (50.0) 1 (50.0) 1 (50.0)
0.9~1.0 0 (0.0) 0 (0.0) 1 (50.0)
Domestic
0.9~0.7 0 (0.0) 0 (0.0) 0 (0.0)
Group
0.7~0.5 1 (50.0) 1 (50.0) 0 (0.0)
subtotal 2 (100.0) 2 (100.0) 2 (100.0)
1 0 (0.0) 1 (50.0) 0 (0.0)
0.9~1.0 0 (0.0) 0 (0.0) 1 (50.0)
Foreign
0.9~0.7 1 (50.0) 0 (0.0) 1 (50.0)
Group
0.7~0.5 1 (50.0) 1 (50.0) 0 (0.0)
subtotal 2 (100.0) 2 (100.0) 2 (100.0)
1 0 (0.0) 0 (0.0) 0 (0.0)
Other
0.9~1.0 1 (100.0) 1 (100.0) 1 (100.0)
Annex 2. Ranges of basic variables and efficiencies by company type
Company Me'an S'alfas Employee | Building Field Efficiencics
¢ N Min (billion (head) ( z) ( 2)
ype Max Won) ca m m TEiC | TEiV | SEi
Mean 52 5.4 1220.0 7820.6 | 0.36 0.68 0.52
Individual .
21 Min 1 2 18 165 | 0.08 0.29 0.17
breeder
Max 27 16 10075 37226 | 1.00 1.00 1.00
Mean 50.1 30.5 1372.0 | 190942 | 0.44 0.65 0.67
Independent :
24 Min 0 1 50 925 | 0.00 0.21 0.00
company
Max 556 361 17610 157600 | 1.00 1.00 1.00
Mean 88.5 48 3491 87010 | 0.75 0.75 1.00
Domestic )
2 Min 50 18 892 5620 | 0.50 0.50 0.99
group
Max 127 78 6090 168400 | 1.00 1.00 1.00
Mean 226.0 111.7 | 24533.0 | 202503.3 | 0.69 0.78 0.89
Foreign .
2 Min 28 17 0 19200 | 0.50 0.55 0.87
group
Max 500 233 70099 548310 | 0.87 1.00 0.91






