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Economic Evaluations of Facility Farms by the Introduction of
Mango Ultra-High Density Pot Cultivation

U Seok Jeong*, Seongsup Kim

Farm and Agribusiness Management Division, Rural Development Administration

2 o B A7E A4Ud k0 A% vgtow g 294 SEAN 290 AAS BAR T NERge
B SR AP, BYLTO] e Atel 08 Fsteleh. ABAB] BE AP FHAEA
\

b oE

9o W £4a919] F7laRT ololasle] F7lelo] © 7] ujEo] ZEsk] BT
2 Uehgth B8 LE BRAEA BT Y9 AAAS 1§ FE| wEHt S50 WEe] § uw e
Bk, o]o]o] £MPE FH) G AL 10aF BAHT ke@ 5714H7HAS 1R Ho] 242k 947keH 16,600
Qow ekt Aol EolRrHe nueslrt 1097kt 18508902 7 ST ARl 609kgwH
10613902 71 We S22 Uehieh. s7haE 9 Aveleds AN i 3= Sa Ugs 579 gus
W 57h9) s o] e AR ] 4 ASS AFUAT 53], SIS A £E0R e At
¥ olRr)d BAATE A4 2 Aol tee A ZEAS AN HolA oot it

o [o fln o ol

12
[e)
o

¢
0
l

o

N

Abstract This study evaluated the economic feasibility of facility farms according to the introduction of
the ultra-high density pot cultivation (UHDPC) for mango. The basic model was selected as a
representative farmhouse case in the Jeonnam region, and seven scenarios for conventional crops were
tested. The economic feasibility of crop switching was analyzed through partial budget analysis (PBA).
The PBA analysis results were supplemented by adding a sensitivity analysis and a break-even point (BEP)
analysis. As a result of the analyses, it was found that crop conversion was economical because the
increase in the profit coefficient was greater than the increase in the loss coefficient due to the
introduction of mango for all conventional crops. The economics of introducing mango was more
sensitive to changes in gross income than to changes in cost items. The results show the detailed
conditions of crop selection according to the conditions and preferences of individual farms by
presenting the direction of increase and decrease by budget item and information on the amount of
increase or decrease. In particular, the BEP analysis result, which is about half of the farms case, is

significant in that it presents the minimum target value according to production and market risks.
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Where,

alternatives,

A denote current crop, B denotes

i denotes variable cost items
(i=1,2,---,n), * and w represent input and input
price respectively, FC denotes fixed costs, P and

Q

respectively, 7 denote discount rate
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Table 2. Comparison of operating expenses by crop

Spec. Paprika Mango

Table 1. Comparison of quantity, price, and total Seed and seeding W 4,537,500 W 5,713,889

revenue by crop Fertilizer 2,016,667 252,083

Spec. Unit | Quantity Price Amount Pesticides 2,016,667 304,301

Paprika kg 16,205 W 2,800 | ¥ 45,375,000 Fuel, oil lubrication 10,083,333 3,025,000

Mango kg 2,188 35,000 74,112,500 Machinery repairs 1,696,269 1,696,269

Unit: won/10a/single cropping, base year: 2020 Labor 2,087,250 1,043,625
Data: Case study results of a farm in Yeonggwang-gun

Materials 6,817,630 6,282,205

Other expenses 20,167 322,667

Table 2= 10a@ Z%¥¥H|(operating expenses)& Interest* 658,698 419401

ey Hajsh Aolrt, ZA-ZHH|(seed and seeding)= Total W 29,934,180 ¥ 19,059,439

o7t 453839, Hale 571480 AQF
vl &8 (fertilizer)® D717} 2,01749, Yl T
g7} ] 1/12 291 252H4Y0 2 AL 5oF
H](pesticides)E= W7} otza|z}h diu] <F 1/1581(304
AY/2,01749) 5 Itk BEsYv(fuel, oil
lubrication)= TZ7F} 10,0834, Fal+= 3,025
HYo=z 03u) We AoF AN A 2 H7]A
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= OE 1,6963¢0 R Zt} o] FE Al 2 A
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(labor)+ T E|717} 2,0874 %, WilE 1,0444¥0=2
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*: Interest rate: 4.5%(operating expenses for 6 months)
Unit: won/10a/single cropping, base year: 2020
Data: Case study results of a farm in Yeonggwang-gun
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Table 3. Basic statistics on income by facility crop

Table 4. Comparison of total revenue by facility crop

Spec. Ave. Std. CAGR Spec. Unit | Quantity Price Amount
Paprika W 14769440 W 4248707] -113%  Paprika kg 12,400|%  3,656|%  45368,102
Strawberry 12,306,861 1,358,656 -0.6% Strawberry kg 3,491 6,703 23,395,988
Cherry tomato 8,756,521 2,321,870 -5.7% Cherry tomato |kg 6,162 3,310 20,398,609
Oriental melon 6,521,870 631,775 0.6% Oriental melon |kg 3,879 2,784 10,799,027
Pumpkin 6,668,245 1,410,780 -6.3% Pumpkin kg 8,390 1,554 13,034,604
Cucumber 15,153,226 1,983,077 -3.5% Cucumber kg 16,242 2,094 34,015,743
Tomato 11,689,875 2,390,337 -1.4% Tomato kg 10,661 2,458 26,207,894

Unit: won/10a/single cropping, real price as of 2020
Data source: RDA(2010-2019)

Unit: won/10a/single cropping, real price as of 2020
Data source: RDA(2010~2019)

Table 5. Comparison of operating expenses by facility crop

Spec. Paprika Strawberry Cherry tomato |Oriental melon |Pumpkin Cucumber Tomato

Seed and seeding |W  2,209,324|%  2,251,252|% = 1,214,803|% 275211 |3 289,813 |%  1,200,465|% 991,815
Fertilizer 2,204,886 721,713 861,924 641,010 756,150 1,657,639 1,134,178
Pesticides 811,629 306,780 169.397 220,909 189,436 638,533 220,942
Fuel, oil lubrication 8,506,951 995,765 2,911,402 130,039 1,063,755 5,108,892 3,165,342
Machinery repairs 391,979 95,179 92,512 87,718 84,019 189,979 150,619
Labor 3,267,735 1,514,152 1,428,392 350,646 551,416 1,445,856 1,758,146
Materials 4,499,989 2,352,145 1,940,278 1,251,095 1,559,711 3,012,860 3,041,225
Other expenses 181,837 36,680 31,919 15,394 9,492 43,838 52,475
Interest* 526,019 222,182 230,724 103,063 137,611 333,098 271,359
Total W 22,571,003|W  8459,824|W  8845266|%  3,038892|W  4,605127|% 13,597.268|% 10,751,322

*: Interest rate: 4.5%(operating expenses for 6 months), Unit: won/10a/single cropping, real price as of 2020

Data source: RDA(2010~2019)

Table 62 AATEHE A7tesH|Y] 7128AE &
23t Aoloh. ArhegH|9] F7|= 20](7,6764Y), T
71(5,45349), EVE(4,87239) 59 &0 eyt
1, A7t HEAAE 22 AE Eth CAGRS ZE
ZHRoA Z7F FAIE BTt CAGRS €71 10.5%, E
UlE 7.3%, AA3E 7.0%, A4E9Q] 6.5%, 20] 6.3%,
WL EUE 56%, TLE|7} 4.9%2] =08 %A UeRdth

Table 6. Basic statistics on self-labor by facility crop

Spec. Ave. Std. CAGR
Strawberry ¥ 5,453,339 ¥ 1,964,146 10.5%
Cherry tomato 3,569,069 918,215 5.6%
Oriental melon 3,951,012 996,056 6.5%
Pumpkin 3,908,347 912,122 7.0%
Cucumber 7,675,734 3,862,803 6.3%
Tomato 4,871,586 1,367,980 7.3%
Paprika 2,580,637 748,992 4.9%

Unit: won/10a/single cropping, real price as of 2020
Data source: RDA(2010-2019)
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£4921 FEZ B9 A3}, F71EE 8182 Uil
HEB|9} A7y], 7|etugo g yehygth Wl SHEA )
£ BT 3F ol =44 A7t 7hssick AHE 57t
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Table 7. Partial Budget for mango versus paprika

Alternative: Mango

Additional costs: Additional returns:
Fixed costs: None Mango production
Variable costs 2,188kg @ 35,000 W 74,112,500
Seed and seeding: mango Rid 5,713,889
Materials
Medium pot 598,950
Large pot 1,008,333
Packing box and materials: mango 1,602,530
Other expenses: CO; 302,500
Interest on variable costs 207,590
Ownership expenses
Self-labor 650,501
Reduced returns: Reduced costs:
Paprika production Fixed costs: None
16,205kg @ ¥2,800 W 45375,000| Variable costs
Seed and seeding: paprika W 4,537,500
Fertilizer 1,764,583
Pesticides 1.712,366
Fuel, oil lubrication 7,058,333
Labor 1,043,625
Materials
Packing box and materials: paprika 3,241,071
Hydroponic bed 504,167
Interest on variable costs 446,887
A. Total losses W 55.459.293|B. Total benefits W 94421.033
Net Change in Benefits (B minus A) W 38,961,740
Note: Interest rate: 4.5%(operating expenses for 6 months), Unit: won/10a/single cropping, base year: 2020
Data: Case study results of a farm in Yeonggwang-gun
91, 79 0 £Po] 8L 1005 10,0830] 4 H1§L hxet FA-FRH, w2, 5o, BL5
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Table 8. Partial Budget for mango by current crop scenario

Current crop scenario
1 2 3 4 5 6 7
Spec. -
Paprika | Strawberry tco};s;z O;;leelzfl Pumpkin | Cucumber | Tomato
Unit --- 1,000won ---
Change in returns |Total revenue 28,744 50,717 53,714 63,313 61,078 40,097 47,905
Fertilizer 1,953 470 610 389 504 1,406 882
Pesticides 507 2 334
Fuel, oil lubrication 5,482 2,084 140
Reduced costs
Labor 2,224 471 385 402 715
Interest 107
Self-labor 1,332 4,205 2,320 2,702 2,660 6,427 3,623
Seed & Seeding -3,505 -3,463 -4,499 -5,439 -5,424 -4,513 -4,722
Pesticides -135 -83 -115 -83
Fuel, oil lubrication -2,029 -114 -2,895 -1,961
Additional costs Labor ~693 492
Materials -1,782 -3,930 -4,342 -5,031 -4,722 -3,269 -3,241
Other expenses -141 -286 -291 -307 -313 =279 -270
Interest -197 -189 -316 -282 -86 -148
Self-labor
NCB Total 34,922 45,959 47,460 51,640 50,932 42,602 44,800

Note: Interest rate: 4.5%(operating expenses for 6 months), Unit: 1,000won/10a/single cropping, base year: 2020
Data: Case study results of a farm in Yeonggwang-gun, RDA(2010~2019)
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Table 9. Economic sensitivity analysis result accoding to 10% variation by budget item

Spec. Total revenue |Seed & seeding Fertilizer Pesticides lqu];lriafii)ln Materials Labor
Paprika® 7.4% 0.3% 0.5% 0.4% 1.9% 0.1% 0.3%
Paprika 8.3% 1.0% 0.6% 0.1% 1.6% 0.5% 0.7%
Strawberry 11.0% 0.8% 0.1% 0.0% 0.5% 0.9% 0.1%
Cherry tomato 11.3% 1.0% 0.1% 0.0% 0.0% 0.9% 0.1%
Oriental melon 12.2% 1.1% 0.1% 0.0% 0.6% 1.0% 0.1%
Pumpkin 11.9% 1.1% 0.1% 0.0% 0.4% 0.9% 0.1%
Cucumber 9.4% 1.1% 0.3% 0.1% 0.5% 0.8% 0.1%
Tomato 10.7% 1.1% 0.2% 0.0% 0.0% 0.7% 0.2%

Analysis criteria: won/10a/single cropping, base year: 2020, *: Basic model
Data: Case study results of a farm in Yeonggwang-gun, RDA(2010~2019)
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Table 10. Break-even analysis result of quantity and

price
Spec. Conzretr)lpt}isoanl Quantity BEP I;f]iacpe
Unit kg won
Default assumptions 2,188 35,000
Basic model |Paprika 979 16,600
1 |Paprika 1,097 18,508
2 |Strawberry 775 13,296
3 [Cherry tomato 731 12,587
Scenario |4 |Oriental melon 609 10,613
5 |Pumpkin 629 10,947
6 |Cucumber 873 14,881
7 |Tomato 809 13,843

Analysis criteria: 10a/single cropping
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