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Abstract This study recommends effective ways to establish management strategies by suggesting to hog farm
managers the importance of variables’ tendency to affect MSY according to hog management. Study subjects included
55 hog farms, which were analyzed using factor and regression analyses to determine each variable’s importance (22
total) for hog management, using MSY as the dependent variable. In the analysis result, the main necessary factor
controlling MSY improvement was vaccination, followed, according to decreasing significance, by stages of growth
classified breeding, thermo-humidity and ventilation control, and veterinary and hygienic control. Based on these
results, suggesting the main factors to improve MSY to hog farms will establish management strategies.
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1. Introduction Foot and Mouth Disease (FMD), increasing number of

raised heads, and increasing excrement handling costs.
The condition of current Korean hog industries must If new solutions cannot be suggested due to the
be competitive with the hog exporting countries instability of the production foundation, then the future
because the FTA (Free Trade Agreement) was agreed of the hog industries is uncertain.
on between Korea and the Australia, Canada and is According to 14.8 heads in Korea, 26.0 heads in the
processing with China, New Zealand and other  Netherlands, and 21.0 heads in England in 2009, MSY
developed livestock countries. Also, consumption delay (Marketed-Pigs per Sow per Year) of the domestic hog
and other difficulties due to the worsening national productivity, which is the most general productivity
economic condition appeared because of increasing index, is noticeably lower based on the technical
feed costs, which are linked to increasing international standard than the developed countries (The Hog

grain costs, and internally, because of occurrences of  Raising Association, 2011).
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The government and related industries support the

modernization of pigsty facilities, antibiotic-free
certification, and hazard analysis critical control point,
training on control,

and gave computerization

management control, feeding control, and disease
control to hog farms to improve MSY. However, the
result wasn’t satisfactory because MSY increased only
0.8 heads in 2011 from 2010, and also the mortality
rates before and after weaning, which are the main
factors that lower productivity, were 8.0-15.0% and
11.2-18.9%, respectively(The Hog Raising Association,
2011).

Hog management activity is constant because of
high investing expenses and continuous production
compared to other managements, and has a special
structure that goes through complicated production
processes due to partly exchanging supplies between
several production categories, such as for sows and
hogs. The amplitude of yearly management of each
farm by these complicated management structures is
largely different.

In the previous research on “Crucial factors and
strategies of hog farm management to improve MSY”
by Kang et al. (2011), an MSY improvement plan was
suggested by way of improvements to manager
ability/ethic, manpower management, and facility/discase
In the research on “A

management. study on

productivity improvement of swine farms using
information of slaughter-hog disease check-up” by Lee
et al. (2011), giving hog disease information to farms
that use slaughter houses helps them deal with diseases
properly. Like these studies, deciding which management
practices are efficient and reasonable as an index to
express productivity is necessary because there are
many ways to approach the productivity measurement.

Research on hog farm management condition may
suggest management strategies for improved productivity.
Therefore, this research was performed to provide
information for management priorities by finding the
importance of factors that affect MSY for each

management business in detail.
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2. MATERIALS AND METHODS

2.1 Research Areas and Subjects

For 2 months from September to October 2012, this
research performed questionnaire surveys on the
management conditions applied toward 85 hog farms
that attended the hog permit system education. This
research collected 85 surveys; however only 55 were
used because 30 surveys were rejected due to poor
answers. The farm totals for each region were 19 farms
in Icheon, 17 in Naju, 10 in Haenam, and 9 in
Youngnam. The average age of the research subjects
was 52 years and the average number of raised heads

on sow was 298.

2.2 Measurement Categories and
Analysis Methods

2.2.1 Management ability and ethic

Management ability and ethic of hog farm managers
yielded an MSY according to the number of raised
heads on sow and marketed-pigs per year as the
productivity judgment standard as shown in [Table 1].
The productivity effect factors were divided into the
number of raised heads on sow, piggery type, piggery
building year, disease occurrence at different growth
stages, cause of disease occurrence, most damaging
disease, management record control, and information

acquisition route.

2.2.2 Research categories of hog management

Farmers researched and divided the main factors that
they think are important to hog management into 22
categories, including piglet production (5 categories),
hog production (3 categories), disease management (4
categories), feeding facility (5 categories), and business
management (5 categories), as shown in [Table 1]. The
response fields used in the statistical analysis were a
S-level Likert scale to include “very important”,

“moderately  important”,  “averagely  important”,

“moderately unimportant”, and “very unimportant”.
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Table 1. Research variables for hog farm business management
Section Variable name Measurement Category
Productivity judgment standard Nominal |MSY (Marketed-pigs per Sow per Year)
Management ability Number of raised heads on sow, piggery type, cause of disease occurrence,
and ethic Productivity influence factor Nominal |disease occurrence at different growth stages, most damaging disease,
management record control, and information acquisition route
Piglet production Likert Brgcding pig purchascr, Prccding pig variety, weekly management, nursing
(1-5 scale) |period, pregnant pig feeding program management
. Likert Feeding program system obedience, all-in/all-out, limit breed
Hog production
(1-5 scale) |(female, age of days)
Each category’s - - - - p .
. . Likert Vaccination, veterinary and health control, in/out pigsty disinfect, HACCP
importance for hog |Disease management . I .
management (1-5 scale) |(Hazard Analysis Critical Control Point) system
¢ . L Likert Pigsty classified breeding, distance of each pigsty, thermo humidity and
Feeding facility L . . .
(1-5 scale) |ventilation control, number of raised heads per pyeong, pig excrement handling
. Likert Slaughter place, product material purchase/sell, management record and
Business management . . .
(1-5 scale) |analyses, fund management, agriculture information use

2.2.3 Statistical Analysis

MSY according to the hog farm management
condition was calculated through cross analysis using
the SPSS (Statistical Package for the Social Science)
program, where each group was analyzed using 22
variables for factor analysis such as technology type,
facility type, environment, and others to find variables
that affect MSY. Each group that was classified for
factor analysis was processed for the main factors
The

through multi-regression analysis. regression

formula is shown below.

Y

Where, Yij= measured value (predicted dependent

a+ BIxl + B2x2 + - + Bixi + =

variable),
0= constant,
3= regression coefficient of related
independent variable,
Xi= independent variable, and

¢i= random error.

3. Results

3.1 Factors Affecting MSY According to
Management Ability and Ethic

3.1.1 Factors affecting MSY according to

number of raised heads on sow and

piggery type
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The results of the research on MSY according to the
number of raised heads on sow and piggery type using
the sows as the study subject are shown in [Table 2].

In [Table 2], the number of raised head on sow was
divided into categories of less than 100 heads, 101-200
heads, 201-300 heads, and greater than 301 heads.
Results showed that MSY increased when the scale
increased. Piggery type was divided into categories of
partial windowless, all windowless, and all ventilating.
MSY increased when the type was all ventilating.

The percentage of all ventilating and all windowless
for each piggery building year was 10% ventilating and
5.9% windowless before 1985, 70% ventilating and
23.5% windowless from 1985 to 1996, 20% ventilating
and 29.4% windowless from 1996 to 2005, and only
windowless type and 19.9 heads for MSY after 2005.
These results showed that piggery type is relevant to MSY.

Table 2. MSY according to classifications of number
of raised heads on sow and piggery type

. . Frequency |Percentage| MSY
Classification Standard (Number) %) (Head)

Number of 1= 100 heads 13 23.6 17.7

raised heads 101-200 heads 21 38.2 17.5

201-300 heads 9 16.4 18.5

O SOW 57301 heads 12 218 | 19.8

All windowless 15 27.3 18.2

Piggery type [Partial windowless 25 45.5 18.7

All ventilating 15 273 174

Before 1985 3 5.5 18.2

Piggery 1985-1996 26 473 17.7

building vear 1996-2005 9 16.4 17.8

UICINE YEAr TAfrer 2005 9 164 | 199

No_answer 8 14.5 18.5




Frarely|aaks)iemA) A16W A63, 2015

3.1.2 Factors affecting MSY according to
disease occurrence at different growth
stages and recognition of cause

Table 3 shows MSY according to disease occurrence

at different growth stages and recognition of cause.
MSY was divided into

occurrence at different growth stages, cause of disease,

categories for discase
and the most damaging disease.

Disease occurrence at different growth stages mostly
occurred in preweaning-piglets and weaning-piglets and
was a primary cause for decreasing productivity, where
MSY was low at 18 heads. However, MSY was high
at 19.9 heads for the farms where they answered that
disease occurred in hogs.

The most damaging disease showed 32.7% as the
highest with Porcine Reproductive and Respiratory
Syndrome, 27.3% with complex damage, 20% with
wasting disease, and 7.3% with porcine epidemic
diarrhea. PED was the most fatal factor that decreased
MSY even though the percentage was the lowest.

PED provides difficulty in obtaining a secure
income because it is the main reason for
weaning-piglet death. Therefore, managers need to
disrupt the paths for spreading from outside by weekly
unit, all-in/all-out. Winter veterinary care is also very
important because PED is resilient at low temperatures

(Lee et al., 2011).

Table 3. MSY according to disease occurrence at
different growth stages, cause of disease,
and the most damaging disease.

Classification Standard ];Tr\?l?rl:]iz;/ (% S (I]tl/[eSaYd)
Disease Preweaning-piglet 15 272 18.0
occurrence | Weaning-piglet 27 49.1 18.0
at different |Growing pig 10 18.2 18.3
growth stages | Hog 3 55 | 199
Veterinary 9 16.4 17.5

C;‘;Z;gf Facility and ventilation 26 473 | 177
occurrence Outside breeding pig 8 14.5 20.3
Management insufficiency 12 21.8 18.6

Complex damage 15 27.3 18.3

The most |Wasting diseasel) 11 20.0 18.3
damaging |PED 4 7.3 15.0
disease PRRS 18 32.7 18.4
Others 7 12.7 18.7

1) Wasting disease: wasting disease except PED and PRRS
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3.1.3 MSY according to management record
control and education, and information
acquisition

Table 4 shows the research result of MSY according

to management record control and information
MSY

depending on management record control. 20.6 heads

acquisition. results showed big differences
for MSY was the highest result because the percentage
of computational management using computers was
21.8%. However, 15.7 heads for MSY was the lowest
with 9.1% with no records. Written-note management
was 43.6%, which was highest, and with 17.5 heads for
MSY.

Category percentages for information acquisition
route were 26.8% for feed company, 25.9% for
consultant, and 19.6% for newspaper and magazine.
Both newspaper and magazine and internet had high
results. MSY was the highest at 18.7 heads when they
acquired the information using the Newspaper and
magazine.

Top ranking MSY farms predicted that the MSY of
farms is high when education participation is low
because top ranking farms want to attend only
necessary classes due to their long-term experience and
knowledge in the hog industry. They do not want to
attend classes that are too difficult and when they
already have all the information and knowledge they
need (Kang et al., 2011).

Table 4. MSY according to management record control
and education, and information acquisition

. . Frequency |Percentage| MSY
Classification Standard (Number) %) (Head)
computational
management 12 21.8 20.6
Management |using computers
record control| Written-note management 24 43.6 17.5
Note and computer 14 25.5 18.7
No _record 5 9.1 15.7
Feed company 30 26.8 18.0
Consultant 29 25.9 18.1
Livestock related
Information |[SScarch institute 15 134 | 163
L (Agriculture
acquisition
technology center)
route Newspaper and
pap 2 196 | 187
magazine
Internet 10 8.9 18.3
Others 6 5.4 17.7
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3.2 Synthesis regression analysis of MSY
factor between groups

The factor research and analysis results that affect

the MSY of hog farms are shown in Table 5. Factor

analysis measured the individual propensity of 22 items

that affect MSY. The

component analysis and the rotation component matrix

research used principal

to reduce factor numbers, to prevent information loss,
and to find factors that hinder the validity of
measurements. It used the Varimax method, which is
normalized in Kaiser, to do clear factor classification of
variables.

The factor analysis results for MSY gave the same
quality factors into 4 groups (11 items). <Group 1>
showed disconnect the male-to-female
(0.800), all-in/all-out (0.779), HACCP (0.667), and

veterinary and hygienic control (0.661). <Group 2>

breeding

showed number of raised heads per pyeong (0.698),
thermo-humidity and ventilation control (0.643), pigsty
classified breeding based on stage of growth (0.631),
and distance between each pigsty (0.616). <Group 3>
showed nursing period (0.867) and weekly control
(0.778). <Group 4> showed vaccination (0.889) and
suggested wasting disease vaccination as the necessary

factor in general.

Table 5. Classification and analysis results for MSY
factors of hog farms

C t*
Classification omponen
1 2 3 4

Pisconnect the 800 | -.006 | 249 |-320

male-to-female breeding

IAll-in/All-out 779 | 1103 |.197 | .173
Group 1

HACCP 667 | 382 |-.122].142

[Veterinary and hygienic control | .661 | -.006 |-.065| .471

Nurmber of raised heads per pyeong | .136 | .698 | .003 |-.122

[Phermo-humidity and 148 | 643 | 169 |-.165
Group 2 P;ntllatl(l)n Q?ngo}lj T

sty classified breeding -026 | 631 |-221| 198

based on stage of growth

Distance between each pigsty | .028 | .616 | .503 | .265

Nursing period .032 | -.071 | .867 | .076
Group 3

Weekly control 152 | .084 | .778 |-.184
Group 4 [Vaccination 137 | -.028 |-.014]| .889

1) KMO measurement 0.541, the significant ratio of Barlett test
of sphericity 0.000, explained total dispersion 65.672%
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Table 6 shows the results from the regression
analysis to find the most important factors for MSY
improvement between Groups, which were determined
by factor analysis. In the results of the factor analysis,
<Group 4>, which is vaccination, was excluded
because it is the only one important factor of the input
variables. In the regression analysis result (R2=0.955)
between <Groupl>, <Group2>, and <Group3>, <Group2>
had more influence on MSY (P<0.01) because it’s
2.537

un-standardized coefficient was higher at

compared to 1.705 for <Groupl>.

Table 6. MSY factor synthesize regression analysis
result between Groups

Unstandardized | Standardized
Coefficients Coefficients .
Model t Sig.
B Std. Beta
Error

Groupl | 1.457 .844 324 1.727 .090

1 | Group2 | 2.046 .863 485 2.369 .022%

Group3 776 618 175 1.255 215

0 Groupl | 1.705 .825 379 2.067 .044*
Group2 | 2.537 774 .602 3.278 | .002**

1) MSY= [3(1.705)X1(Group1)+B(2.537)X2(Group2)
2) * P<0.05, ** P<0.01

Table 7. MSY factor regression analysis result for

Group 1
Unstandardized | Standardized
Model Coefficients | Coefficients ‘ Sig.z)
B Std. Beta
Error
All-in/all-out -.666 | .614 -.162 -1.084 | 285
disconnect the
male-to-female| .532 | .459 .102 1.159 | 253
1 |breeding

Veterinary ~ and

hygienic control 4.087 | .509 1.073 8.030 |.000%**
HACCP -129 | 452 -.026 =286 | 777
All-in/all-out -705 | .592 -171 -1.191| 240
disconnect the

By male-to-female| 497 | .438 .096 1.135 | .263
breeding
Veterinary  and) o5 | 4gg | 1064 | 8307 |.000%

hygienic control
All-in/all-out -392 | .526 -.095 -746 | 459

3 :
Veterinary and] (| g6 1.080 | 8.454 | .000%*
hygienic control

4| Veterinary and} 4 ool 00 986 [40.182] .000%*

hygienic control”

1) MSY= [3(3.755)X3(Veterinary)
2) *** P<(.001
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According to the result of the first regression
analysis between groups, the regression analysis was
performed again to find out in more detail which
variables from <Groupl> and <Group2> affect MSY.
In the end, veterinary and hygienic control had the
effect (3.755, P<0.001) after

disconnect breeding,

greatest putting

all-in/all-out, veterinary and
hygienic control, and HACCP as variables, and then
excluding HACCP (-0.129),
(0.497), and all-in/all-out (-0.392) in this order using

the regression analysis (backward elimination method)

disconnect breeding

result for MSY as the dependent variable.

Table 8. MSY factor regression analysis result for

Group 2
Unstandardized | Standardized
Coefficients | Coefficients . )
Model t Sig.
B Std. Beta
Error
Pigsty classified
breeding based on| 2.082 | .948 516 2.196 | .034*
stage of growth
Distance  between| 500 | g5 | _114 | -676| 503
| each pigsty
Thermo-humidity
and ventilation| 1.304 | 1.060 323 1.230| .225
control
Number of maised| | 129 | o57 | 557 |1.128| 266
heads per pyeong
Pigsty classified
breeding based on| 2.027 | .939 .503 2.159 | .036*
stage of growth
) Thermo-humidity
and ventilation| 1.044 | 981 259 1.064 | .293
control
Number of raised) o33 | o35 | 225 |1.008] 319
heads per pyeong
Pigsty classified 007*
breeding based on| 2.425 | .852 .602 2.847|
3D stage of growth
Thermo-humidity
and ventilation| 1.535 | .852 381 1.803 | .078
control

1) MSY= [(2.425)X1(Classified breeding)+3
(1.535)X3(Thermohumidityandventilationcontrol)
2) * P<0.05, ** P<0.01

In <Group 2>, pigsty classified breeding based on
stage of growth, distance between each pigsty,
thermo-humidity and ventilation control, and number of
raised heads per pyeong were added, and then

according to the regression analysis result (R2=0.958)
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for MSY as adependent variable, the distance between
each pigsty(-0.549) and the number of raised heads per
pyeong(0.933) were excluded in this order. Pigsty
classified breeding based on stage of growth (2.425)
and thermo-humidity and ventilation control (1.535)
were the best ones; however pigsty classified breeding
based on stage of growth (P<0.01) affected MSY more

than thermo-humidity and ventilation control.

4. Conclusion

This research analyzed variables that affect MSY,
which is the main index for hog productivity,
according to management ability and ethic and the
important propensity of hog management categories.
Study subjects included 55 hog farms, where the
average age was 52 years and the average number of
raised head on sow was 298 heads. This study
researched MSY grade according to standards by
dividing the management ability and ethic into 8
categories. Also, it performed factor analysis and
regression analysis using MSY as the dependent
variable by measuring the importance of factors from
the hog management checklist (22 in total) using 5
indices.

MSY got the highest result when the number of
raised heads on sow (standard above 301 heads;
MSY=19.8 heads) is high and piggery type is all and
partial windowless (18.7 heads). The weaning-piglet
stage (18.0 heads) in disease occurrence at different
growth stages, veterinary (17.5 head) in cause of
disease occurrence, and PED (15.0 head) in the most
damaged disease are factors that decrease MSY. The
when

(20.6

heads) was used, and information acquisition route got

management record got the best result

computational management using computers

the best grade when newspaper and magazine (18.7
heads) and internet (18.3 heads) were used.
According to the analysis results using the hog
management checklist (22 items), this study found that
the 4 groups (11 items) have the same quality factors.
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<Group 4> of the other groups appeared as the
necessary factor because it only included the wasting
disease vaccination (P<0.01).

In the results of the regression analysis to find the
most important factors for improving MSY between
groups, in <Group 2> (P<0.01), the number of raised
heads per pyeong, thermo-humidity and ventilation
control, pigsty classified breeding based on stage of
growth, and distance between each pigsty had
statistically significant effects. Within these, the most
important factors were pigsty classified breeding based
on stage of growth (P<0.01), and then thermo-humidity
and ventilation control. Also, the most important factor
in <Group 1> was veterinary and hygienic control
(P<0.01).

Management suggestions for each detailed item
provides assistance for improving the productivity of
hog farms and also can be used as data to suggest
business management measures for improving the
productivity of the hog industry. However, establishing
individual management strategies and productivity

improvement methods will vary according to
differences in breeding environment of the individual
hog farms, and must comprise the firm and individual
will of farm managers.

This study’s collected

results are based on

information on the management condition and
conscious research of hog farms. Its goal is to give
necessary data for establishing the business
management measure of each detailed factor. However,
this research needs to continue to investigate the
correlation between variables because there are other
variables that affect the hog industry besides those used

in this study.
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