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An Analysis of Causes of the Management Inefficiency of
Forest Products Farms
- The Case of Jujube, Bitter Persimmon, and Chestnut Farms -

Lee, Choon-Soo - Chong, Ho-Gun

This study analyzed the management efficiency of jujube, bitter persimmon, and
chestnut farms using data envelopment analysis (DEA). And this study analyzed
causes affecting management inefficiency of those farms using the two-step method.
The main findings are as follows. First, as self and employment labor costs are
increased, it is important to reduce labor costs which account for 60~70% of the total
production cost. Second, efforts to improve management efficiency are needed as
overall efficiency of farms were decreased. Third, a pesticide cost per 10a representing
a level of pesticide had a negative effect or did not have a statistically significant
effect on the management efficiency. This implies that expanding environment-
friendly production by reducing pesticides is effective for improving the management
efficiency. Fourth, as leading farms were more efficient than general farms,
technology dissemination and education through leading farms are important for
improving efficiency, and efforts are needed to promote exchange between leading
and general farms.

Key words : data envelopment analysis, forest products, forest products production
cost survey, management efficiency, two stage method
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Table 1. Explanatory variables for analyzing causes of management inefficiency
Description Type of variable
Full time * Full time=1, side work=0 Dummy
Leading farms * Leading farm =1, general farm =0 Dummy
Cultivation scale * Acreage Continuous
Age of tree * Age of tree, Square of age of tree Dummy
Ratio of leased land * Ratio of leased land to total acreage Continuous
Non-use * Non-use of fertilizers =1, use =0 Dummy
Fertilizer
Ratio of organic fertilizers | * Ratio of organic fertilizers to total fertilizers| Continuous
Use level * Pesticides cost per 10a Continuous
Pesticides
Non-use * Non-use of pesticides =1, use =0 Dummy
L * Ratio of agricultural machinery expense to .
Mechanization level . Continuous
total production cost
L. . * Employ commission farming =1,
Commission farming o . Dummy
No commission farming =0
. * Ratio of employment working hours to total .
Ratio of employment labor . Continuous
working hours
Ages * Under 50 (base), 50s, 60s, over 70 Dummy
Control
. Year * 2018 (base), 2019, 2020, 2021 Dummy
variables
Region * Province Dummy
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Table 2. Sample size to be analyzed (2018~2021)
2018 2019 2020 2021 Total
Total 227 224 236 227 914
Jujube excluded 0 0 0 0 0
analyzed 227 224 236 227 914
Total 298 292 329 317 1236
Bitter
. excluded 1 0 0 0 1
persimmon
analyzed 297 292 329 317 1235
Total 231 226 242 236 935
Chestnut excluded 0 0 1 0 1
analyzed 231 226 241 236 934
TEEH ASE AsAE 84 7HE0] A, =% 7HEE AbeHet 185 H
FAEHIE &% =E5HE EATOE e #hS A85ta, EXVFA S JAEAEHH|
AZFEA GRS e BEAGGHE AMHA o R Ue 32 A &3ith &S 84 FY
o] tlelise AHH e 45 2 14 BY 940 A AL e Adsdn
Table 3. Output and inputs
Items
Output * Quantities of main product
Labor * Working hours (employment and home labor)
. * Seed cost, Fertilizers cost, Pesticides cost
Variable
. . . * Farming light and heat energy cost, Material cost
Inputs | Other variable input . . )
* Small agricultural implements cost, Repair cost
Inputs » Commission farming cost, Other fees, Variable capital cost
Land * Acreage
Fixed * Rent (machines, facilities)
inputs Other fixed input * Depreciation cost (machines, facilities), Automobile cost
* Forest composition cost, Fixed capital cost
* Labor price = (Home labor cost + Employment labor cost +
Variable Labor :
Meals cost) / Working hours
inputs
Inputs Other variable input | * Set one
price
Fixed Land * Land price = (Lease land rent+ Own land rent)/ Acreage
inputs Other fixed input * Set one
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EAUE JAHE 571 AEE &5 B4 A3 Table 49F 2t 371 F5 25 20184
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Table 4. Results of income analysis (2018~2021)
(Unit: KW/10a)

Total Management Income Production Net profit

revenue (A) expenses (B) (C=A-B) cost (D) (E=A-D)

2018 2,982,048 1,011,852 1,970,196 2,697,918 284,131

2019 3,195,355 1,079,116 2,116,239 2,782,779 412,576

Jujube 2020 2,833,854 1,073,283 1,760,571 2,813,486 20,368

2021 3,185,372 1,169,585 2,015,788 3,116,736 68,636

Mean 3,049,157 1,083,459 1,965,699 2,852,730 196,428

2018 2,178,743 719,570 1,459,174 1,784,660 394,083

2019 2,179,472 740,244 1,439,228 1,873,868 305,604

B.itter 2020 2,097,965 770,055 1,327,909 1,942,669 155,296
persimmon

2021 2,344,902 898,369 1,446,533 2,243.917 100,985

Mean 2,200,271 782,060 1,418,211 1,961,279 238,992

2018 339,721 161,055 178,666 364,047 -24,327

2019 304,156 153,662 150,494 369,273 -65,117

Chestnut 2020 305,282 157,596 147,685 374,936 -69,655

2021 336,122 166,862 169,260 417,605 -81,483

Mean 321,320 159,794 161,526 381,465 -60,146

Ak AR o] B vlF A%F WM& Table 59} 2ok tiF 5] Ae Ht
H| S8 AHeEHI7} 52.0%2 7P =31, t2o] A8 55H(10.1%), AVFEAE91](8.2%),
Z1A ZA7VE2RN(7.6%), EFR1(4.4%) 5] <=olth. tiF L7t AB 5.0% 71 7F
<H 7 & o2 F5d AR &5 AT 58.0%7F T7H3E 71Eu] o], thgo] 4
Z111(45.6%), AAS1(43.9%), &5 THI(21.7%), A2 Z71H3211(20.9%) 52 =olth A4k
v vlFo] & &5 F AVF=EHI(5.9% F7h, LE&E=TH(143% 7, ATTEAGHH

2.0% S7he AL st
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Table 5. Average proportion of sub-item cost to production cost and annual change rate
(2018~2021)

(Unit: %)
Jujube Bitter persimmon Chestnut
Prop CR Prop CR Prop CR
Management expenses
- Raw material cost
* Chemical fertilizer 1.2(12) 1.2(12) 1.9 (8) 8007 | 4.1(5 |-162(20)
* Organic fertilizer 22 (8) 5.4(8) 3.8(6) 8.2 (6) 3.2(7) 31.3(3)
* Pesticide 4.4 (5) -0.4 (14) 3.5(7) 5.1(7) 1.1(11) 53(7)
* Farming light and heat energy 3.7 (6) -2.7(16) 1.8(10) | -4.3(15) 1.9(10) | -2.8(16)
* Material cost 0.5(16) | 43.9(3) 39() 57.2 (1) 0.3(18) | 23.2(5)
* Small agricultural implement 0.02 (20)| 21.7(4) 0.1 (20) | -26.4 (20) 0.1 (20) | -14.7 (18)
* Repair 04 (17) | 45.6(2) 0.3(19) | -12.7 (18) 0.5(16) | -16.1 (19)
* Rent (machines, facilities) 0.1(19) | -6.8(19) 0.9(17) | -143 (19) 0.2 (19) [234.1 (1)
* Commission farming 02(18) | -2.1(15) 07(18) | -20(14)| 03(17) [133.1(2)
* Depreciation of machines 7.6 (4) -4.7 (18) 45#) 5.1(8) 3.4 (6) 1.1 (12)
* Depreciation of facilities 2.6 (7) 20.9 (5) 1.1(14) | -1.2(13) 0.5 (15) 2.2 (9)
* Automobile 1410 | 2109 1.8(9) 0811 | 2.7(8) 1.5 (10)
* Forest composition 1411 1.5(11) 1.2(12) 1.4 (10) 7.0(3) 1.4 (11)
* Other fees 0.7 (15) | 58.0(1) 1.1(13) | -0.1(12) 08(14) | 25.6 (4
Sub total (A) 26.4 2.6 26.6 6.5 26.0 2.5
- Lease land rent (B) 1.509) -3.7(17) 1115 | 974 2.4(9) 0.3 (13)
- Employment labor cost (C) 10.1 (2) 14.3 (6) 122 (2) 10.8 (3) 13.5(2) -0.5 (15)
Sub total (D=A+B+C) 38.0 5.0 39.9 7.9 41.9 1.3
Home labor cost (E) 52.0 (1) 59(7) 52.5(1) 8.4(5) 50.9 (1) 8.2 (6)
Own land rent (F) 82(3) 2.0 (10) 5.0(03) 11.9 (2) 52(4) 4.5(8)
Variable capital cost (G) 1.0(13) | -9.5(20) 1.6(11) | -4.9(16) 1.1(12) | -33(17)
Fixed capital cost (H) 09(14) | 0.6(13) 1.0(16) | 2.7(9) 09 (13) | -0.2(14)
Total cost (I=D+E+F+G+H) 100.0 5.0 100.0 8.1 100.0 4.8

Note: 1. Numbers in parentheses are ranking by descending order.
2. Prop = proportion, CR = Change rate

27+ F7F =3 A7 H](52.5%), -85 0](12.2%), A7FEAE-9H](5.0%), 714 7+
7R (4.5%)8] Bt vlFo] A9l Ja, Tl AAMERI(B.9%) 5o wolth Wt
AAI7E A 8.1% SV 7HEH AR =HIVF 57.2%E 7Y Bol s, ool
A7FEA S H](11.9%), T-&=51(10.8%), YAFEAEHY)(9.7%), A7He51](8.4%) T2
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woltk. AA] A4 Al &5 F AVheEhl, 18 xE0], AVIEASHH], AT = A
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 F7hs U, 97t w719 vV R A7 EH|(50.9%)9F -85 0](13.%)7F HA]
Aaalol| A ZpAeh= Bt HlFo] Ea41, tho] 24H(7.0%), A7HEA-EHR(5.2%), 714
HIEH](4.1%) ¢ colth v ALHIZF A8+ 4.8% S7HeE 7] 7P & FoE s
S AW 234.1% F7HE Al 2 71A] dabgsela, thol HEEEHI(133.1%), 1712
H F1](31.3%), 71EF]-8(25.6%), A FH](23.2%) T2 <=o|t}. A2k 49 57 = F 27}
EEHI82% %), 24H(1.4% 35), ATFEAGAN(4.5% &) A5 AL st
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AEREE WUF A tiF, H27, W U BT 2018 ol F RS 0] THAdke A
=2 1Yok "o Aago] AT 7.14% = 7P A1, theo] th3(-6.30%), HH(-4.51%)
o] =o]tKTable 6). = HIEEE4(0.34% S7hHol 2% F7lste AFolA 7«8 &4

(7.76% Z22)0] & Fo2 frasty] FaE&40] iy, W22 Wid 2 7legas4dol

Table 6. Calculation results of management efficiency (2018~2021)

OE AE TE PTE SE

2018 0.1081 (0) | 0.6744 (0) | 0.1740 (2) | 0.3890 (15) | 0.5026 (2)
2019 0.1112 (0) | 0.6644 (0) | 0.1820 (0) | 0.4005 (13) | 0.5221 (0)
Jujube 2020 0.0808 (1) | 0.6330 (1) | 0.1259 (1) | 0.3775 (14) | 0.4214 (1)
2021 0.0853 (0) | 0.6788 (0) | 0.1296 (0) | 0.3752 (13) | 0.4424 (0)

Annual change rate -6.30% 0.34% -7.76% -1.13% -3.47%
2018 0.0969 (1) | 0.4374 (1) | 0.2331 (2) | 0.4506 (13) | 0.5694 (2)
) 2019 0.0832 (0) | 0.4153 (0) | 0.2228 (1) | 0.4398 (8) | 0.5427 (1)
Per]:ilrtr::on 2020 0.0692 (0) | 0.4212 (0) | 0.1890 (1) | 0.4173 (9) | 0.5033 (1)
2021 0.0758 (0) | 0.4024 (0) | 0.2167 (5) | 0.4480 (17)| 0.5409 (5)

Annual change rate -7.14% -2.70% -1.64% -0.05% -1.49%
2018 0.1565 (0) | 0.5518 (0) | 0.3009 (2) | 0.5773 (25)| 0.5563 (2)
2019 0.1475 (1) | 0.5663 (1) | 0.2636 (4) | 0.5470 (27)| 0.5115 (4)
Chestnut 2020 0.1261 (0) | 0.5394 (0) | 0.2435 (2) | 0.5547 (31) | 0.4808 (2)
2021 0.1346 (0) | 0.5314 (0) | 0.2643 (0) | 0.5538 (27) | 0.5200 (0)

Annual change rate -4.51% -1.20% -3.83% -1.33% -1.97%

Note: 1. Numbers in parentheses are number of efficient farmers.
2. OE=overall efficiency, AE=allocative efficiency, TE=technical efficiency, PTE=pure technical efficiency,
SE=scale efficiency
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Table 7. Analysis results of returns to scale (2018~2021)
Number of farmers Proportion of farmers
Sar.nple by returns to scale by returns to scale
e CRS IRS DRS CRS IRS DRS
2018 227 2 225 0 0.9% 99.1% | 0.0%
2019 224 0 224 0 0.0% 100.0% | 0.0%
Jujube 2020 236 1 235 0 0.4% 99.6% | 0.0%
2021 227 0 227 0 0.0% | 100.0% | 0.0%
Total 914 3 911 0 0.3% 99.7% | 0.0%
2018 297 2 268 27 0.7% 902% | 9.1%
2019 292 1 273 18 0.3% 93.5% | 6.2%
Bitter 2020 329 1 307 21 03% | 933% | 64%
persimmon
2021 317 5 290 22 1.6% 91.5% | 6.9%
Total 1235 9 1,138 88 0.7% 21% | 7.1%
2018 231 2 221 8 0.9% 95.7% | 3.5%
2019 226 4 217 5 1.8% 96.0% | 2.2%
Chestnut 2020 241 2 229 10 0.8% 95.0% | 4.2%
2021 236 0 226 10 0.0% 95.8% | 4.2%
Total 934 8 893 33 0.9% 95.6% | 3.5%

Note: CRS=constant returns to scale, IRS=Increasing returns to scale, DRS=decreasing returns to scale

BT 223 7beH 71EE84(1.64% )BT HiRE84(2.70%)S] ZHA Hl&o] ATh
e B EE4(1.20% 2B 7S E84(3.83% )0l A Bl go] o =tk
AN 37 F5 BT S7lsf84Y FRESEH] BT A FAQ vheE s
gAY AR B84 F VSRS FEEEAY T4 Hlgo] Aty E45
th ol FRESEAS AAV) 7IE€E 8 e o 2 9FS vHSS oSt
TR 4 23 37 dAtE §7F B U5 AR S AHE B fRES
A MAe 8 84 BUF SV BastH(Table 7). W43 v 71e] A9 #5249
A F7F vlFol F7F FAO e, sld e 84 FYE A4S B FREEA
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Table 8. Number and proportion of efficient farms (2018~2021)
Jujube Bitter persimmon Chestnut
Frequency Proportion Frequency Proportion Frequency Proportion
2018 0 0.0% 1 0.3% 0 0.0%
2019 0 0.0% 0 0.0% 1 0.4%
2020 1 0.4% 0 0.0% 0 0.0%
2021 0 0.0% 0 0.0% 0 0.0%

UF He7 u ke A9 ey 99 B4 28 F4e 99 SEANEFEEA)

2 AW o] 7] 2BA S Table 9914 Table 1191 F &3kt

Table 9. Basic statistics of variables for analyzing causes of overall efficiency: Jujube

Number of
Variables Mean Max Min SD dui?lrnn;fs v\;,ri;[:ble

of 1 (A)
Overall efficiency (914) 0.10 1.00 | 0.0003 0.08 -

Leading farm (914) 0.20 1 0 0.40| 184 (20.1)

Full time (914) 0.11 1 0 0.31 96 (10.5)
Acreage (ha) (914) 0.55 345( 0.10 0.45 -
Age of tree Age 20.36 47.00| 1.50 8.20 -
(914) Square of age 481.68| 2,209.00| 225| 362.45 -
Ratio of leased land (914) 0.16 1 0 0.32 -

Fertilizer Non-use 0.07 1 0 0.26 66 (7.2)
(914) Ratio of organic fertilizer 0.47 1 0 0.39 -
Pesticide Pesticides cost (KW/10a) 1,261,166 | 5,770,979 0| 851,548 -

(914) Non-use 0.004 1 0 0.07 4 (0.4)
Ratio of agricultural machinery expense (914) 0.08 0.50 | 0.0005 0.06 -

Commission farming (914) 0.01 1 0 0.11 11 (1.2)
Ratio of employment labor (914) 0.16 0.99 0 0.16 -
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Number of
Variables Mean Max Min SD farms le[h
dummy variable
of 1 (A)
Under 50 0.04 1 0 0.19 33 (3.6)
Ages 50s 0.14 1 0 0.35 131 (14.3)
914) 60s 0.36 1 0 0.48| 328 (35.9)
Over 70 0.46 1 0 050 422 (46.2)
2018 0.25 1 0 043 227 (24.8)
Year 2019 0.25 1 0 043 224 (24.5)
914) 2020 0.26 1 0 0.44| 236 (25.8)
2021 0.25 1 0 043 227 (24.8)
Chungbuk 0.24 1 0 0.43 192 (24.4)
Region
Gyeongbuk 0.63 1 0 048 493 (62.7)
(786)
Gyeongnam 0.13 1 0 0.33 101 (12.8)

Note: 1. Value in parentheses of variable denotes number of farms.
2. Value in parentheses of (A) denotes proportion of farms to total farms.

3. SD=standard deviation

Table 10. Basic statistics of variables for analyzing causes of overall efficiency: Bitter

persimmon
Number of
Variables Mean Max Min SD dulillrs;s v‘:ri;[:ble
of 1 (A)
Overall efficiency (1235) 0.08 1.00| 0.0001 0.07 -
Leading farm (1235) 0.20 1 0 0.40| 245 (19.8)
Full time (1235) 0.12 1 0 0.33] 150 (12.1)
Acreage (ha) (1235) 0.62 41.50 0.06 1.46 -
Age of tree Age 28.48 241.00{ 3.00 13.81 -
(1235) Square of age 1,001.49| 58,081.00/ 9.00| 1,909.38 -
Ratio of leased land (1235) 0.11 1.00 0.00 0.28 -
Fertilizer Non-use 0.10 1 0 030 119 (9.6)
(1235) Ratio of organic fertilizer 0.55 1.00 0.00 0.41 -
Pesticide Pesticides cost (KW/10a) 690,700| 2,918,825 0| 479,894 -
(1235) Non-use 0.04 1 0 0.19 48 (3.9)
Ratio of agricultural machinery expense (1235) 0.05 0.51 0.00 0.05 -
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Number of
Variables Mean Max Min SD farms Wl.th
dummy variable
of 1 (A)
Commission farming (1235) 0.05 1 0 0.21 57 (4.6)
Ratio of employment labor (1235) 0.18 1.00| 0.00 0.20 -
Under 50 0.03 1 0 0.16 34 (2.8)
Ages 50s 0.13 1 0 0.34| 162 (13.1)
(1235) 60s 0.32 1 0 0.47| 392 (31.7)
Over 70 0.52 1 0 0.50| 647 (52.4)
2018 0.24 1 0 0.43| 297 (24.0)
Year 2019 0.24 1 0 0.43| 292 (23.6)
(1235) 2020 0.27 1 0 0.44| 329 (26.6)
2021 0.26 1 0 0.44| 317 (25.7)
Chungbuk 0.07 1 0 0.26 85 (7.4)
Jeonbuk 0.10 1 0 0.30 113 (9.8)
Region
Jeonnam 0.22 1 0 0.41| 250 (21.7)
(1151)
Gyeongbuk 0.39 1 0 0.49| 452 (39.3)
Gyeongbuk 0.22 1 0 041| 251 (21.8)

Note: 1. Value in parentheses of variable denotes number of farms.
2. Value in parentheses of (A) denotes proportion of farms to total farms.

3. SD=standard deviation

Table 11. Basic statistics of variables for analyzing causes of overall efficiency: Chestnut

Number of farms
Variables Mean Max Min SD with dummy
variable of 1 (A)
Overall efficiency (934) 0.14 1.00 | 0.001 0.10 -
Leading farm (934) 0.20 1 0 0.40 188 (20.1)
Full time (934) 0.03 1 0 0.17 28 (3.0)
Acreage (ha) (934) 3.41 19.50 | 1.00 2.81 -
Age of tree Age 22.85 134.11 | 4.00 8.84 -
(934) Square of age 600.18 |17,985.79 | 16.00 | 713.68 -
Ratio of leased land (934) 0.30 1.00 | 0.00 0.44 -
Fertilizer Non-use 0.26 1 0 0.44 239 (25.6)
(934) Ratio of organic fertilizer 0.26 1.00 | 0.00 0.42 -
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Number of farms
Variables Mean Max Min SD with dummy
variable of 1 (A)

Pesticide Pesticides cost (KW/10a) 42,962 | 751,080 0| 67,580 -
(934) Non-use 0.43 1 0 0.49 399 (42.7)

Ratio of agricultural machinery expense (934) 0.04 036 | 0.00 0.04 -
Commission farming (934) 0.05 1 0 0.21 44 (4.7)

Ratio of employment labor (934) 0.18 1 0 0.23 -
Under 50 0.04 1 0 0.19 36 (3.9)
Ages 50s 0.14 1 0 0.35 130 (13.9)
(934) 60s 0.41 1 0 0.49 380 (40.7)
Over 70 0.41 1 0 0.49 388 (41.5)
2018 0.25 1 0 0.43 231 (24.7)
Year 2019 0.24 1 0 0.43 226 (24.2)
(934) 2020 0.26 1 0 0.44 241 (25.8)
2021 0.25 1 0 0.43 236 (25.3)
Chungnam 0.49 1 0 0.50 407 (49.3)

Region
Jeonnam 0.20 1 0 0.40 161 (19.5)
(825)

Gyeongnam 0.31 1 0 0.46 257 (31.2)

Note: 1. Value in parentheses of variable denotes number of farms.
2. Value in parentheses of (A) denotes proportion of farms to total farms.
3. SD=standard deviation
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Table 12. Estimation results of model for causes of management inefficiency: Jujube

All variable model All sample model
Coef. t-stat. Coef. t-stat.
Constant -0.010 -0.436 -0.018 -1.300
Leading farms 0.097" 11.843 0.092"" 11.446
Full time -0.006 -0.776 0.011 -1.491
Acreage 0.024 4.690 0.018™ 3.732
Age 0.003" 2293 0.006™" 7.578
Age of tree o
Square of age -4.68E-05 -1.705 -7.50E-05 -4.142
Ratio of leased land -0.011 -1.643 -0.015™ -2.427
Non-use 0.015 1307 0.012 1.194
Fertilizer
Ratio of organic fertilizer -0.002 -0.415 -0.004 -0.598
Pesticide cost per 10a -1.18E-08"" -3.409 -1.29E-08"" -4.486
Pesticide o o
Non-use -0.075 -4.168 -0.044 -3.088
Ratio of agricultural machinery expense 0.016 0.305 0.070" 1.685
Commission farming -0.068™" -3.699 -0.034™ -2.247
Ratio of employment labor 0.074™" 3.621 0.065™" 3.543
50s 0.014 1.307 0.021" 2.204
Ages .
60s 0.016 1.558 0.023 2.656
(base: under 50)
Over 70 -0.001 -0.151 0.008 1.023
2019 0.003 0.439 0.0003 0.049
Year . *okk
2020 -0.017 -2.235 -0.025 -3.499
(base: 2018) — —
2021 -0.013 -2.070 -0.021 -3.482
Region Gyeongbuk 0.053™ 8.239 - -
(base: Chungbuk) Gyeongnam 0.050"" 5.596 - -
R? (adj. R?) 0.4526 (0.4375) 0.4202 (0.4079)
Heteroskedasticity test (F-statistics) 1.542" 1.877"

Note: 1. ‘All variable model’ denotes a model estimated with all variables (sample size =786), and ‘all sample
model’ denotes a model estimated using all samples (sample size = 914).
2. The single, double, and triple asterisks (*, **  ***) denote that coefficient is significant at 10%, 5%,
and 1% levels, respectively.
3. Heteroskedasticity test is the result of the Breusch-Pagan-Godfrey test. And the single, double, and triple
asterisks (¥, **, ***) denote that the null hypothesis (HO: residuals follow homoskedsaticity) is rejected
at 10%, 5%, and 1% significant levels, respectively.
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Table 13. Estimation results of model for causes of management inefficiency: Bitter persimmon

All variable model All sample model
Coef. t-stat. Coef. t-stat.
Constant 0.080"" 6.522 0.070"™" 6.299
Leading farm 0.102™" 13.538 0.105™ 13.425
Full time 0.001 0237 | -0.001 -0.237
Acreage 0.001 0.339 1.70E-04 0.093
Age 1.52E-04 0.589 2.78E-04 1.265
Age of tree
Square of age -1.43E-06 -1.097 -1.81E-06 -1.540
Ratio of leased land 0.011 1.516 0.022"" 3.033
Non-use 0.001 0.119 0.005 0.770
Fertilizer
Ratio of organic fertilizer -0.006 -1.047 -0.002 -0.353
Pesticide cost per 10a 2.04E-08"" | -4.422 -2.09E-08"" |  -4.702
Pesticide ”
Non-use -0.027 -1.528 -0.025 2272
Ratio of agricultural machinery expense 0.082" 1.712 0.068 1.512
Commission farming -0.011 -1.504 -0.012° -1.720
Ratio of employment labor 0.027" 2344 0.033™" 3.118
50s 0.008 0.733 0.008 0.780
Ages
60s 0.008 0.874 0.007 0.847
(base: under 50)
Over 70 4.96E-04 0.049 | -0.001 -0.137
2019 -0.013" -1.959 -0.013™ -2.106
Year ok ok
2020 -0.026 -4.192 -0.026 -4.334
(base: 2018)
2021 -0.015™ 2.429 -0.017" -2.877
Jeonbuk 0.010 0.754 - -
Region Jeonnam -0.012" -1.728 - -
(base: Chungbuk) Gyeongbuk -0.005 -0.763 - -
Gyeongnam -0.004 -0.639 - -
R? (adj. R?) 0.3694 (0.3566) 0.3662 (0.3563)
Heteroskedasticity test (F-statistics) 3.576™" 3431

Note: 1. ‘All variable model’ denotes a model estimated with all variables (sample size =1,151), and ‘all sample
model’ denotes a model estimated using all samples (sample size = 1,235).
2. The single, double, and triple asterisks (*, **, ***) denote that coefficient is significant at 10%, 5%,
and 1% levels, respectively.
3. Heteroskedasticity test is the result of the Breusch-Pagan-Godfrey test. And the single, double, and triple
asterisks (¥, **, ***) denote that the null hypothesis (HO: residuals follow homoskedsaticity) is rejected
at 10%, 5%, and 1% significant levels, respectively.
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Table 14. Estimation results of model for causes of management inefficiency: Chestnut

All variable model All sample model
Coef. t-stat. Coef. t-stat.
Constant 0.136™" 7.350 0.133™ 9.183
Leading farm 0.124™ 11.104 0.122™" 12.490
Full time 0.013 0.436 0.013 0.558
Acreage 0.004™" 3.685 4.59E-03™" 4.340
Age 3.92E-05 0.059 -2.62E-04 -0.464
Age of tree
Square of age 4.89E-07 0.081 4.47E-06 0.883
Ratio of leased land -0.009 -1.264 -0.001 -0.225
Non-use -0.012 -1.583 | -0.014” -2.069
Fertilizer " ”
Ratio of organic fertilizer -0.019 -2.309 -0.016 -2.426
Pesticide cost per 10a -5.78E-08 -1.245 -6.97E-08 -1.598
Pesticide "
Non-use -0.010 -1.271 -0.011 -1.704
Ratio of agricultural machinery expense -0.119 -1.296 -0.129 -1.539
Commission farming -0.001 -0.080 -0.016 -1.520
Ratio of employment labor 0.000 -0.026 -0.005 -0.388
50s 0.001 0.063 0.007 0.635
Ages
60s 0.010 0.729 0.012 1.164
(base: under 50)
Over 70 -1.75E-03 -0.127 0.002 0.232
2019 -0.008 -0.878 -0.008 -1.011
Year sk ok
2020 -0.032 -4.305 -0.028 -4.103
(base: 2018)
2021 -0.022™ 2954 | -0.017 -2.607
Region Jeonnam -0.008 -0.942 - -
(base: Chungbuk) Gyoengnam -0.002 -0.324 - -
R? (adj. R?) 0.3356 (0.3182) 0.3427 (0.3290)
Heteroskedasticity test (F-statistics) 2.834%" 2.987"

Note: 1. ‘All variable model’ denotes a model estimated with all variables (sample size = 825), and ‘all sample
model’ denotes a model estimated using all samples (sample size = 934).
2. The single, double, and triple asterisks (*, **, ***) denote that coefficient is significant at 10%, 5%,
and 1% levels, respectively.
3. Heteroskedasticity test is the result of the Breusch-Pagan-Godfrey test. And the single, double, and
triple asterisks (*, **, ***) denote that the null hypothesis (HO: residuals follow homoskedsaticity) is
rejected at 10%, 5%, and 1% significant levels, respectively.
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