Korean Journal Of Agricultural Science PISSN : 2466-2402
€elSSN : 2466-2410

MANAGEMENT&ECONOMICS

The economic impact of mandatory group
housing for pregnant sows in the pig industry

Do Yeon Park, Suk Ho Han, Seungmo Koo’

Department of Agricultural Economics, Chungnam National University, Daejeon 34134, Korea

"Corresponding author: koosm@cnu.ac.kr

Abstract

Starting from 2030, mandatory group housing for pregnant sows on pig farms has been
enforced, requiring to secure the group housing spaces for pregnant sows. Additionally, six
weeks after mating, pregnant sows are obligated to be raised in group housing spaces, and,
the use of individual stalls is prohibited. This study analyzed the impact of mandatory group
housing for pregnant sows on the pig industry using the equilibrium displacement model
(EDM). The results showed a decrease in production due to the increase in space allocation per
sow, but more significantly, consumers’ willingness to pay, driven by animal welfare conside-
rations, increased. This led to the increase in retail prices and farm prices by 13% and 25%,
respectively. Analyzing the changes in social welfare, consumer surplus is increased by 5,887
billion won, and producer surplus is also increased by 10,655 billion won, contributing to the
total increase in social welfare of 16,542 billion won. This suggests that the mandatory group
housing for pregnant sows have positive impacts on both consumers and producers. How-
ever, this study did not consider the cost aspect, and, therefore future research is required to
address the issue of cost.

£ OPENACCESS Keywords: equilibrium displacement model, mandatory group housing, pig industry,

Citation: Park DY, Han SH, Koo S. 2024. The po“cy evaluation’ Social Welfa re
economic impact of mandatory group housing

for pregnant sows in the pig industry. Korean
Journal of Agricultural Science 51:261-270. htt
ps://doi.org/10.7744/kjoas.510302

Introduction
& eeuet Anjrke] AkEof tish g2 o] A]3t A& Qb o) thgt Q14] o] HE}gtof| u}
2} ZEE2x]9] ZQAJo] tJEE 1L Itk AWARE (2021)2] 2021 5455 E x| o5t =l

QA AR ol B2l 55 o] BA AT A F4F E20] B o Aol el 2le] 97,0y,
Fadglon, Aol 7 B st 58S xR ZAPE I

Received: March 18, 2024
Revised: April 17,2024
Accepted: June 25,2024

Copyright: © 2024 Korean Journal of
Agricultural Science

N

Fl

Thisis an Open Access article AH=20120HE T EEX] SAA =R 5 A0 2 TEEX] A A|g)5tL Qo
B distributefj un.dertheterms L} 20224 71& Ut S 52| 2AsAk0] °H|E=2 27} 0.3% 2 SE-E-A|H|80] nf-&

of the Creative Commons Attribution Non-Com- 1_ Sz _ = =

mercial License (https://creativecommons.org/ ;q—JZ— Z ]‘:]' o]oﬂ A5 - % %X] —9-‘*]' oz Z‘“J—O]J ] ‘VIEH 2= 51‘/\‘_]'%:7 ]’7 ]’

esbyra eSS 2 o 5 7|52 eAlsHLob], o) 52 k) Qo] 2 EENA FA1E 25K

non-commercial use, distribution, and reproduc- ~

tionin any medium, provided the original work t} 20203 1€ 19 EE] =AM Ao ulel 20298 7HA] HA] 752 A AlEo0] UALZ Q] &=

sproperyeted A2 Sh B Aol gl 2AH3S S sjol ek okl muleh de] 677} et

Korean Journal of Agricultural Science 51(3) September 2024 261



The economic impact of mandatory group housing for pregnant sows in the pig industry

YA =L 25 (stall, LY F) ARl FAIEIL FAF F 1ol 4] 2] Akso] o Fale Tt b o] 71 7] o] A
A= a&A ANAdE et BA AALE 915 &F Abso] WA o3l o, Sat o] 717 ol wt
Rt FAEZ o F A 2 & =Usfjof Bttt ojof HjA] 57He ZAIA =Y Al S7ske F B ARTHA
SHER] YA st} 7)E Al ] EA B WA Alof| mh2+= v]-& A £4] 52 ol -2 sl e &
SHaL . Bejh, Al =0] FAMAA o) sk R o = QIS At Aot =R 1Y) 71 g2 Bt
Hol5U7| o7& k.

= =R o] SEEAI2} Eﬁ&* AT Lee S5(2018)2 =2 HA AFSHA 7| % nf L2 Xsgsto] =
9] =2 vlwglom, U Akt 2] vief2|7|o] 2] AR Bl 2] AE AR AlGhe g2 A|A| fAof whE &7}
B AR R H]-8-2 Y Lee (2012a)2 R 2 o] 2fo] 7} ERb=0] AL T A= /gl niA| =
TS EAF O M, Yang 5(2019)2 BE AFS-S 9J5H LAALS: AlAof|A] mEA} o] 7] 2 A% @le] W A
AIAIRATE Jeong 51(2023)2 ARSI EN7F 41=9] 350l p]X|= Y2 w5t S=5A A EE A
JE g2 W slo] gk ALS] ZAYRASH Al =-2 & Ui 2 & (equilibrium displacement model, EDM)-2 0]-8-3F
A7 b= SRR Lee 5(2012b)2 FFUAZY S ol 85l 5542 2 EF2 7€z it
AR & Aledol] wh2 v]-&a} o] Wflo] ARE] S0l nX|= G2 FAIFITE Jeon (2016)2 FH A L= °l&
Sto] YA FEAA] Sfgto] wh2 $H-57ke] mlaf S YR, Jeon 5(2017)2 SAHE-SHHGA T 7} 9l °P° A7
of m]x|+= A B BAIZ oM, Kim 5(2023)2 ZA| 2714 Atsol th2 ulidat 7H2 o] Abso] 2 =f#)
Aol | 2l= FFE AR o]F % HiA| SEFA o Teh A T= v A =0 FAMIA o F
S} Al 8ol w2 =A] A B AFE]SAY HStol] gt 1= mju) gt Aol o). whebA] A= FAMAIA o 78t Ao
ThE AR SIS0l A HiA] Ao FFe 2

£ A7 A=Y A o757} iR el

2 7FA LA} jhe, AR 0 2 A 2 (EDM)= ©
O ¥t Hfj#] 57He] A RISk vhg et 714 Bl o] Hiske) ARg] Y HS)

=]
o 2
B oo
§3

9
_q]

ri

rl

o)

41 5

l:l:l (e

Materials and Methods
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Table 1. Applicable statutes and penalties regarding mandatory enforcement of group housing for pregnant

SOWS.
Statute Penalty Period of grace
Enforcement decree of the livestock industry act Corrective order 10 yr

: Requirements and procedures for permission for livestock farming business
(Article 14, paragraph 2 and Article 14-2, paragraph 2)

Enforcement rule of the livestock industry act A fine of not
: Matters to be observed by persons permitted to engage in livestock farming business exceeding five
(Article 30) million won

Source: MAFRA (2020).

AEL27H2 0.65m%, A2 2.3 m* Y] 92| & ot A& 7N E A 0 & ThFo] AbSohs B2 Wt AB ARG
ChE 2E=ate] £282 A)E 4= Qa1 ZHAE A|E Y ALE 2|7t 8ol g et ohy ), A ARSS] -9 1.9 m® O]
/gl A o] ™ QSRR AE AFS-0] 79 k] B oF 1.4 m* Q] WA TE A Q E]o] HATH] 57} A /do] 435t
o] k. feyete o AXI=7te] & AR A S H] gt Fi= Table 29F 2Tt A5 ARS9] 739 22Uzt
A=) AFSHA 2 1.4 m* 0| ARE SE5A] )15 57}e] 79 o] K} W2 3.0 m* 0|t} $-2|uete] AE ARSTHA
(1.4 m*)2 L2 (1.08 m*) T} F=H(1.3 m*)°ll BISH 30%, 8% 71 o] Wou, 8 Ah2.25 m*) g E=(2.25 m?)
ot vlwshA L2|uete] AFSHAL 61% 7FgF P4 02 LElgth

Table 2. Space allowance per sow.

Korea Japan United Kingdom European Union Netherlands

1.4 m’ (stall) 1.08 m? 13m’ 225 m? 225 m?
3.0 m? (animal welfare)

Source: Lee et al. (2018), NIAS (2021).
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Fig. 1. Impact of mandatory group housing for pregnant sows.
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Table 3. Equilibrium and social welfare changes following mandatory group housing for pregnant sows.

Variables Initial eql-lilibrium Decreas? in Decreas.e in production +
point production Increase in consumer WTP
Equilibrium price Consumer PE PE pPf
Farm PUF PlF P2F
Equilibrium quantity Q, @Q Q,
Social welfare change Consumer - —OPfecPf AP — Nae Pl
Producer - APFgf—aPfdb APfjf—APgf
o
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Table 4. Initial equilibrium point (unit: thousand tons, won - kg*).

Year Quantity (Q,) Farm price (2) Retail price (£7)
2021 1,097 5,802 11,303
Source: KAPE (2023).

ol A8 BHHAd-2 Table 59} 2o AP AL A5 o]8-5to] A om, 7HAH| & 24 32 Table 62F
Zro] 744 tl|o| el & AL8-5lo] AlAbslQiTh & Aol AFEE Hlo] Bl W 22 2 M w5t
5o 273k ehel/d S ARESIGlT ©2 /g2 7|7hd to]Ejof whet ZefA] 7] wEol I 2p& 7t o
71 A2 R 23 e e 1 ool o] 85 stk e ae) A 714 s e Mg d
A W 9191-0.39 ~-0.27 Abo] 9] ZHE ARERI O 1, 57 H= WA oLk ARG 7| Zbolek= 7o) EAAY 7HA ol vIZtS
Al whgskA] Fetct g5 7H4 e Adol| o] S ¥hgdste] Jeong®t Kim(2011)2] 0.11 AHE-3}3ILE

Table 5. Elasticities used in the model.

Variables Explanation Elasticities Range

e Own-price elasticity of demand -0.35 -0.39 ~-0.27
55 Price elasticity of supply 0.117 -
¥ Oh and Lee (1994), Brown et al. (2008), Jeong and Kim (2011).
* Jeong and Kim (2011).

Table 6. Parameters used in the model.

Variables Explanation Parameters
RY, Proportion of farm price in retail price 0.51
1-Rf, - 0.49

2) FEHAER/F) /(110 kg X HS2) 22 2IICH FFE2 65.7%E HEBIAL.

_|OM
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Table 7. Conventional pork and animal welfare pork prices.

Product name (500 g) Price (won) Price difference
A company’s animal welfare pork belly price 20,500 3,600 (21%)
A company’s pork belly price 16,900

B company’s animal welfare pork belly price 18,239 3,226 (21%)
B company’s pork belly price 15,013

Source: Hypork (2023).

PAlE=ol A o) 535171 -8 ol wha} 4| Ake] 2| B0l gk F71e 4= Lo B A 57 7| E AE AR
Al L4 m* R JAIES] = F ARSHA A o W2 AFgg7to] I st "ot o] = AF33HS o]t EUsH|
Efjof| A AAl=o] Tt A AZ TS 259 3 bE =S ZhAA| 7ok ok A2 ojn|sta 2
Xdiﬂx—i Q1 =] o] AAtgLS Zo0| & 4=Hlo|| QT KPFRI (2023)7} 522 2] W 57} 3029 Yuksrl 7052 that
O & 21883t Aol w2 R =o] wHl $ 65 F Aol A ARG EE 7|7HS 2k 9,552 7P RS wl 2= 100

O W
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Results and Discussion
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Table 8. Analysis results of the EDM.

Variables Unit Rate of change
Farm price (P}) won kg 25%
Retail price (Pf) won kg 13%

EDM, equilibrium displacement model.

=
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Table 9. Changes in social welfare (unit: billion won).

Changes in consumer surplus (A) Changes in producer surplus (B) Changes in social welfare (A + B)
5,887 10,655 16,542
Conclusion
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