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An Empirical Analysis of Optimal Size Combination in the Small

Crop-Livestock Cycling Organic Farm

Choi, Deog-Cheon

Organic agriculture seeks sustainable agriculture. Organic agriculture is based on
circulating agriculture of a family farm unit. However, as of the end of 2016, only
33 out of the total organic farming farms were implementing Crop-Livestock cycling
organic farming. The reason seems to be a matter of income after all. The optimal
size combination refers to the scale by which family farms can maintain their
quality of life while engaging in farming activities. In other words. it is a farm
scale that maintains optimal income through stable labor costs. In the meantime,
there has been no previous study on the optimal economical combination of
Crop-Livestock cycling farming. Choi (2016) analyzed whether the economies of
scope (EOS) were realized in the combined production by using the management
data of the farmers who practiced Crop-Livestock cycling organic farming for four
years. As a result, it has been revealed that the EOS measurement value is 0 or
more so the economies of scope are being realized. Therefore, the purpose of this
empirical analysis is to identify farm incomes under this circumstance. It is
assumed that the optimum production is achieved by balancing the total income
curve and the total cost curve in the optimal scale production range. The results of
the analysis are as follows. First, the income after the conversion to Crop-Livestock
cycling farming was 44,789,280 won, the sum of the seedling-livestock sector,
which was 17,873,120 won higher when the non-Crop-Livestock cycling farming
was assumed. The same is true for 2014 and 2015. The reason for this is that pig
droppings were composted from organic seedlings, and the cost of selling pork
was 150,000 won/per pig more expensive even though the manufacturing cost of
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organic feeds was higher than the purchasing cost. Secondly, this study simulated
the result that the economic index varies when the farm size combination is changed
by the farm size of 100% standard (S100) as of 2014. S130 is the increase in size
from 100% of 2014, whereas S30 is the result of 3ha crop and 66 livestock (pigs).
As a result of this simulation, Crop-Livestock cycling farming income decreased
more than non-Crop-Livestock cycling farming as the farm size decreased, whereas
the income decreased as the farm size increased. When the size was reduced below
S50, the income tended to decrease. In this situation, EOS changed in the same
direction. The results showed that when the farming size was reorganized and
reduced to 50% compared to 2014, the income and income difference was the
highest. At the same time, economies of scope (EOS) were the highest at 0.12985.
In other words, it was found that the income of farm houses in a family farm unit
sector was the best in the combination of 1.5ha crop agriculture and 110 livestock

(pigs).

Key words : crop-Livestock cycling organic farming, economies of scope, income,

income difference, optimal size combination
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Table 1. Income trends according to Crop-Livestock cycling farming
(Unit : Won/Year)

Division/ Crop-livestock Non crop-livestock cycling income (B) | 1ncome difference *
Y ling income (A) (A-B) EOS
car cycling mneome Crop Livestock
2012 49,108,705 28,251,000 -10,525,400 31,383,105 0.0722°
2013 44,789,280 32,251,000 -5,334,840 17,873,120 0.0037"
2014 40,354,734 30,401,996 2,200,768 7,751,970 0.0467"
*EOS>0

Note 1. Livestock size was estimated to be 150 pigs in 2012 and 220 pigs in 2013~14.

Note 2. Cyclical agricultural crop in 2014 was damaged by seed and weather problems, and the actual value was
68,242,921 won but the income of 2013 was used for the consistency of time series statistics.

Note 3. In 2014, There was by-product(subsidy) gross income of 22,732,510 won in the crop section but it was
excluded from the total income and was not reflected in the income.

Note 4. DOS* was re-applied at Choi (2016)

Source : Synthesis of the farming daily log and farming experience of ‘W farm’ (2011, 2012, 2013, 2014).

gHA, 2015 0ll= 7R A FETE 2F o] AU A 25 3 haollA 1.5 ha
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Table 2. Income trends according to crop-livestock cycling farming
(Unit : Won/Year)

Division/ Crop-livestock | Non crop-livestock cyeling income (B) | 1ncome difference
Y ling income (A) (A-B) EOS*
car cycling mneome Crop Livestock
2015 129,299,413 33,239,750 22,110,501 73,949,162 0.1312"
*EOS >0

Note 1. Revenue for 2015 is forecast
Note 2. DOS* was re-applied at Choi (2016)
Source : Synthesis of the farming daily log and farming experience of W farm (2011, 2012, 2013, 2014).
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Fig. 1. Farm income trend by year.
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Table 3. Income comparison result according to farm scale change and crop-livestock

cycling farming (Unit: Wonyean
nit : Wol ear

Division/ Crop-livestock Non crop-livestock cycling income (B) | [heome difference EOS
Simulation |cycling income (A) Crop Livestock (A-B)
S130 44,967,353 16,901,566 19,132,507 8,933,280 0.01507"
S100 40,354,734 30,401,996 2,200,768 7,751,970 0.04667"
S70 52,074,169 21,883,512 10,712,961 19,504,696 0.10166
S50 68,193,393 33,239,750 7,171,165 27,782,478 0.12985"
S30 87,552,682 29,991,750 31,720,163 25,840,769 -0.00011

*EOS >0

Note 1. S100 is based on 100% combination of the 3ha seedling which was the management scale in 2014 and
220 pigs in the livestock sector.

Note 2. The seedling income of S50 is the actual value, whereas livestock sector is the estimate.

Table 39 W&} 1 Fo0]E TY=ZE &4 B Fig 29 2ot

—4— Crop-Livestock cycling income(A) —i— Non crop-livestock cycling income(B) —#&— Income differenc(A-B)

INCOME

30000000
20000000
10000000

s$30 s$50 s70 s100 s130 SIZE SCENARIO
Fig. 2. Income estimate result according to farm scale change.

Table 33} Fig. 25 53l €A

oL

BEde ASE FH3 HTET 27,782,478 &S50

E A ART BT A7k A% BRABARNL o] FFH L, o TEE



2 6

O

AR AFeB f715710) AN AR 2T A%

311

g} 3R 7] WEoIth &, AE5 Y 1.5 hatt & 110F ZF<Q! 8500014 71 A o] £
A7} Yepd o 24 o] R X3S HAFE 2ol & F Jnh & AlEg oA
7W FA 2ol Table 30 VERG Hlo} & AA| Ao E B3 Ayt YeRY o]
BB ek AT, =, 2014199] 100% (S100)F 71 €02 AFo F4ke] rw =3

>

\
f

ol A

s

e = § E
&S S 2ALTE AT TR &53 =8l 2550, M9 A4 A
Fo FAZE HA S7hekd $50d W 7 AR A = o ATk S30014 AR

] 12
| 7H8 =71 3FAIRE 85000 vl8l &5xfo)7F 2, T8 A2 Mo AAA A
0S7} -0.00011 2 Yeh} ¥ e AAAHL AdFR] k= Ao Z YRt S50 Heol
& ZEFro] HA o AAAE Bl Aoz Hrie

4 1o

2 b

= 4y
(o]

= H
°
=V
r

Aol = Za, WSl BAY AL FHE ke AL L F YoiA HEE wlelAE
AP | el STk 2w AT 5 ok

W, AFEWE R A% F BANE Azte] WE AR e Ao AN
S Qlth el7lels FE Aeulge] A, oA @ eavs MR A% rled B,
FHOQOR QAT 7% WA Ak Fol APHLS WAZT I W WY A7
A BANES $BERL o FEHE AAUEL 20 5 ATk AFeBeAL
o ASE FEnE HHE sl EiEAl BN S A0R A% 29T 5+ ot

Jo
N
off
i
L
e
D
2
S
>
A
e
o
2
o,

B 715
2

= i
A, oWl FEE FEe T W AR VIS svidEee] 4

4) 2rAe A, MR, SARA, 718 alel o8] g otk v vhdrEA] o] 2015
dxole A& dat daste]l ZFFwel 3500000098 FAHEESFY, HEgol Ao
FrdelMs Aelstel AFSAARE o)A e Pkt F4de T vkE SUHRIT

5) FEuo] AFAFER BAY, 7224, A 5) The8E dohwr] g8 FEel WP b
4 AT 71SE A0 ATE S4E SRR WA F] BA ot el A,
FEReE IS o8 TEAYIER WAL A gl HAT B 2AHUT. SRR @
AeAEFER BT, T, o §) 7Hs RS dohry] ffel Sl Ui vk B4 S A4
SIS 7hHs Aol AR F4E2 SR ko] WAFo] BA gol P ol Aal, FE=E v
A o2 TANZIER JAIZE A gl AT B0l 2AHAT & A= 289 oF
HAE frdshs BU7EE 43S 33l A S48tk AA, 4Tl = NH; (FRYhe =
T SAEA AAAT, gzl = 12 S Alell 27, 370l A 22 4,3 ppme] S E AT B
T BAFAAA 44-1907H4 SHH = HE s v dizA el



49 2
o vzt gk,

p—

R

il =t

o

skl T olEe A4

GollA Al 7+

. zre;g

70

o] H91e]

e
BN
o
i
oy
B
N

i

o

P A%t 24

=% Tmel #AF

=3
=

a7} A

S

+od

)

ke, 7t

~

5
gl

&
< wWrT} 17,873,1209 T w@okh

7R oIt T o= 717 F el A

gul

%

A

it} 20120 HAE=£so2

S|
axi

Aoz B

o e

]

FR =3

ne

Bl

S

=

=
20149 Hl3) R

1

o @747 wkgE 150,000

i

2K

Fgick, Ao s

9

2 W3}

ANE AJEY )AL FET S1302 2014 =2] 100%°]]

L

gl Ao, S302 WHZE 30% o2 Jf

3}

o
pal
—

1},

=4, 20141 AA S FFETEE 100% 7]5(S100) 2

z

]

7F EeA|

-
it

30% T

NN
=

’I:]-

[l

o A A
=

L

1

BES A 44,789,280 U 0. & H]
<

:H.

=
[

AR AzE7E TSN Bk Bkl

A= O vAdA 71
o] AAA A4 EOS

201432 20159 % u}f

F

pul
o

A

A
73

iin

N

HoAH

=

=

(EOS)E 0.12985% 71 =& 43

=
T

el A4 A

=

201433 9] 50% A

bol = b g Aol

A

G5

A

5|

2 4

s
L B SR 27,782,478 O

=
LR =

P57

N o

A25L AFEY 15 hast HA 110vkE] e Z3elA F

9l

=
=

o &
o F7tAA AF st

H
T

el

1|

)
pis
o

=
&

T
=

w7

o

)

=13
e

o Lol RS Ak

}

k9

3T,

gl

| B2 3

[

b

pud

o 2E AL

o
e=

& 5 g, 2 A
=]

A7} Al

NP



71

_ﬁl_

2TR AHed f71s7te] A A

2 Al €]

=1

o

AR A9} 4G Heirielel Wake] me}

oY 7HEE TSI

!

0

A
w

Nlo

i
el

]_

S

AR = A

Zl
ad

A wjZoltt. whebA B AT

pil

H-&-&

A% B Azl §

[e)

fu

SHA] o

<

Holth webd oA Y o

-

T

@ Aol

S|
ax}

il

3= 337 A fr154F 571

<l

Z

Qe

Ho

HE AR

od

o] Al WellA gEg4atell A

=
=

Itk Uolrh 2 w9l 7t

AR

o

¥4

Ha

o)

I 9l AAlAdel Al 24E

sk,

)

Aol o

1

R

SEL
PETu 2] 25

dein £3= o

pu—

R

FF A7

5HS- AlZ3sl= Aot HAA Ale s 72

TR

Z]
G,

:Iﬁﬂ

|
n-

o
te}

)
oy

%!
o
ifl

Ho
)

™

o
=
b

el

bl BF kol FFET Ak oAl AHeB H1%Y

3|

3}

zo| A ol

o]
oH

1

10]

K
)

=3
o

A

[Submitted, February. 1, 2018 ; Revised, February. 20, 2018 ; Accepted, February. 21, 2018]
References

1. Choi, D. C. 2011. The Improvement of Certification Institution for Small Farming Cycling
System. Korean Journal of Organic Agriculture. 19(4): 435-461.



72

A9 2

. Choi, D. C. 2016. An Empirical Analysis of Economies of Scope in the Small Crop-Livestock

Cycling Organic Farming: Case of ‘W-farm’ in Pyungchang. Korean Journal of Organic
Agriculture. 24(4): 665-680.

. Hear, S. O. 2011. Case Study on the Directions for Establishment of Resource Cycling

Agricultural System Focused on Farmer’s Organization. Korean Journal of Organic Agricul-

ture. 19(4): 463-474.

. John, C. P. and R. D. Willig. 1981. Economies of Scope. American Economic Review. 71(2):

268-72.

. Jung, M. C. 2011. Analysis of Economic Effects for Organic Rice's Production Tech. Locally

Distributed -With Reference to Life and Environment Agriculture (LEA). 19(1): 39-51.

. Teece, D. J. 1980. Economies of Scope and the Scope of the Enterprise. Journal of Economic

Behavior and Organization. 1: 2238-247.





