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Abstract This study was performed to analyze the technical efficiency of animal welfare-certified layer
farms and identify determinants by utilizing the survey data. In the first part of the study, DEA was
applied to estimate the technical efficiency of each layer farm as a DMU. Wage, feed, water, lighting,
heating, fuel, quarantine, treatment, laying hen purchasing, annual production, and other costs were
used as model outputs. In the second part of the study, Tobit regression was applied to explore factors
influencing efficiency. Average technical efficiency, pure technical efficiency, and scale efficiency scores
were 0.75, 0.79, and 0.95, respectively. Technical efficiency was affected by feed, quarantine, treatment,
laying hen purchasing, area, and farmer age. Based on the results obtained, we make some suggestions

for enhancing the technical efficiency of animal welfare-certified layer farms.
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Table 1. Output and input factors

Factor Variable Definition Unit
Output Production quantity of egg produced million EA
[year
Feed feed cost /year
Labor labor cost /year
. cost of water, light and
Utility heat /year
Fuel fuel cost /year .
I million
nput Quarantine quarantine and treatment won
cost /year
Chicken cost 'of purchasing
chicken /year
Other expenses for floor straw
expenses and other material /year
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Table 2. Descriptive statistics of farms

Variables Mean S.D. Min Max
Production 3.60 3.82 0.22 20.08
Feed 270.03 | 250.77 | 1554 |1,200.00
Labor 49.62 | 5349 | 000 | 210.00
Utility 835 7.63 0.60 | 30.00
Fuel 7.69 8.98 072 | 36.00
Quarantine 6.78 8.21 0 36.00
Hen 25.83 | 33.06 0 115.00
Other 11.40 | 13.28 0 58.00
Age50
(1 if age s 509 | 018 0.39 0.00 1.00
Aged0 c
(1 i age o under 50| %41 0.50 0.00 1.00
Successor
0 if b 0.16 0.37 0.00 1.00
Fulltime 08 | 035 0.00 1.00
(1 if yes)
Corporation 025 | 044 | 000 1.00
(1 if yes)
Years of 1230 | 10.36 0 51
poultry farming
Gangwon 0.11 0.32 0.00 1.00
(1 if yes)
Gyeongei 009 | 029 | 000 | 1.00
(1 if yes)
Chungnam 0.07 0.25 0.00 1.00
(1 if yes)
Jeonbuk 0.07 0.25 0.00 1.00
(1 if yes)
Jeonnam 0.14 0.35 0.00 1.00
(1 if yes)
Gyeongbuk 0.14 0.35 0.00 1.00
(1 if yes)
Gyeongnam 0.18 0.39 0.00 1.00
(1 if yes)
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Table 3. Result of BCC-DEA

DMU TE PTE SE RTS
1 1.00 1.00 1.00 -
2 0.96 0.96 1.00 IRS
3 0.44 0.60 0.73 DRS
4 1.00 1.00 1.00 -
5 0.59 0.72 0.82 RS
6 0.35 0.36 0.97 IRS
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26 1.00 1.00 1.00 - oF o] YeERdtt
27 0.60 0.62 0.97 drs
28 0.59 0.61 0.97 RS Table 4. Comparison of average output and inputs
29 0.45 0.45 1.00 -
30 0.36 0.37 0.96 RS Variables effic(i;itzsf)arms ineffi(c]i]e:ritg)farms
31 1.00 1.00 1.00 : _ -
3 0.04 100 0.04 IRS Production 4.25 2.75
33 0.36 0.36 0.99 IRS Feed 309.52 218.06
34 1.00 1.00 1.00 - Labor 48484 5065
35 1.00 1.00 1.00 - Utility 6.17 11.22
36 0.87 1.00 0.87 IRS Fuel 5.05 11.16
37 1.00 1.00 1.00 - Quarantine 4.99 9.13
38 0.70 1.00 0.70 IRS Chicken 22.62 30.06
39 1.00 1.00 1.00 - Other 11.46 1132
40 0.81 0.81 1.00 IRS
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Table 5. Results of non-efficiency analysis of DMU 16 Gangwon -0.130 0.264
Variables original | radial slack |projected Gyeongei . ~0.488 0.429
value |movemengmovementy value Chungnam 0.533 0.297
Production 1.24 . 1.24 Jeonbuk 0.087 0.329
Feed 96 0.46 95.54 Jeonnam -0.314 0.204
Labor 62.4 9.85 52.55 Gyeongbuk” 0.489 0.267
Utility 6 0.68 5.32 Gyeongnam -0.118 0.233
Fuel 3.6 0.36 3.24 Log likelihood -6.010
Quarantine 24 6.53 17.47 Pseudo R* 0.807
Chicken 12.6 3.64 | 896 % opdt, T pos T peot
Other 12 2.38 9.62
49 2399 HPEE YehfE Pseudo-R? ol
DMU 16 70| B84 %ol7] ojste] wiAf Au 08072 =/ Ueht, s4mel e slom Heid
slok & FUNE ARATYuleL Yol Jepug T EHEHE LU AR, AHR, AT,
o @ Aot thulsiol 20% ool Ajgtel Washq  SIO0 IED S B & ARWTE FAHS
Uehdth ol A, 91AH|, SEdeln] 9= 2 Re F’]?l’ IS vR|E= 74_§ LFERTT.
10% ©o]Ake] 7jMo] West Aow Uepgdr) WX 5], AREAEAE| 9] X9 BTt S=(-)
2 U o]5 BRI vl&-Z AUASE VeRE4
3.3 71&% &840 3t Tobit 2 °l 2RI & % 3. B 507 AFF 3= 5
Hol A% e Agael APl Qe BRE 71E
1EREA] GRS VIAlE LASS LT HA g au0) v 0w Yehge Amdle AW 9%
DEAEATS Soto] 747 887 €& S5 o8 g 2 qoz yehgen), Amvlel 453 W0 A>
- **i“‘ B, e %%“" ERGCE: e Ty AT Eam o 25
% Zd%‘“‘% S X‘ 59 S o) ()9 THE ol A0 el
ot AR 54 —5_’— A8S =3¥sE Ao

Tobit -H‘v_—/‘i Z3= Table 63 Zo] UeRgT

Table 6. Results of Tobit regression

Variables Coefficients Standard

error
Constant 1.061 0.366
Feed 0.002" 0.001
Labor 0.003 0.002
Utility 0.013 0.019
Fuel -0.010 0.014
Quarantine -0.050"" 0.016
Chicken -0.004 0.002
Other -0.001 0.005
ageS0 -0.481" 0.208
age40under -0.096 0.157
Successor 0.515 0.403
Fulltime -0.274 0.182
Corporation -0.106 0.147
Years of poultry farming 0.015 0.013
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