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An Study on Priority Determining for Development Strategies of
Plant Factory Using Analytic Hierarchy Process and Likert Scale
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Abstract This study was carried out to find prioritization and evaluation of importance factor for plant factory
development direction. According to the results, experts have put profitability secure at the top of development
of plant factory industry. It is urgently needed in economic sector that products from plants factory secure the
market and adjust the shipping date through contract cultivation and year-round production. Also, illuminant
technology is also important in technology development section and R&D. On the other hand, consumers do not
yet fully understand the benefits of the plant factory, and this will lead to continued slow sales. Therefore, the
government needs to draw up measures to support producers who cultivated agricultural products from plant
factory.
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[Table 1] Pairwise Comparison Matrix
Qyq Az, Ay,
A= |ay; ay . ay,
A3y a3a... A33
Note: aij=1/aij, aii=l, VL
[Table 2] Saaty’s Discrete 9-value Scale
Intensity of Importance Definition
1 Equal importance
3 Moderate importance
5 Strong importance
7 very strolng or demonstrated
importance
9 Extreme importance

Note: 2,4,6,8 for compromise between the above values.
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[Table 5] Application of the AHP to prioritise the

advance of plant factory for secondary sub
criteria: R&D Sector.

experts of | experts of
[Table 3] Application of the AHP to prioritise the whole technique | economic
advance of Plant Factory for general criteria. specialists section fields
whole experts of | experts F’f Technology of grow 031 025 037
L. technique | economic : . .
specialists . . crops
section fields Technol. .
Technical development 0.35 0.35 035 e 0.28 032 024
Profitability secure 052 050 055 Hiumimnan
Reforming programs Technology _Of
and related system 0.13 0.16 0.11 aqueous solution 0.13 0.15 0.11
for plant factory control
_ _ _ s Technology of
Note: A,..= 3.027, CI =0.014 , CR= 0.015.(whole specialists) .
. . .. environmental 0.28 0.27 0.29
Source: Korea Rural Economic Institute.  specialist control

questionnaire survey(2012.10).

[Table 4] Application of the AHP to prioritise the
advance of Plant Factory for secondary sub
criteria: Eeconomic Sector

whole exper{s of | experts 'of
specialists technique | economic
P section fields
Reduction of
.2 .1 .31
Construction Cost 0.25 0.18 03
Production and Quality 022 0.37 012

Improvement

Secure the market
and  adjust  the 0.19 0.16 0.19
shipping date
Reduce operating
EXPenSes and |34 0.28 0.38

increase  of  the

income.

Note: A= 4.033, CI =0.011 , CR= 0.012.(whole specialists)
Source: Rural  Economic specialist

Korea Institute.
questionnaire survey(2012.10).

Note: \,..= 4.016, CI =0.005, CR= 0.006. (whole specialists)
Source:  Korea  Rural specialist
questionnaire survey(2012.10).

Economic  Institute.
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[Table 6] Application of the AHP to prioritise the
advance of Plant Factory for secondary sub
criteria: Policy Sector

whole expert§ of | experts .Of
alists technique | economic
spee section | fields
Mitigation Policies and
related systems for plant 0.27 0.31 0.24
factory
Support the initial cost 058 050 065
of plant factory
Neces'sny for Food 015 0.19 012
Labeling
Note:  A,..= 3.000, CI =0.000, CR= 0.000. (whole specialists)

Source:  Korea Rural Economic Institute.  specialist

questionnaire survey(2012.10).
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[Table 7] Assessment Results of Profitability Secure by
Using Five-point Scale

Reduction of Who.l N expen:s of | experts ?f
. special | technique | economic
Construction Cost . . .
ists section fields
Reduction cost of
. 4.50 4.67 4.38
illuminantby R&D
Optimum Installation 4.11 4.33 3.94
Renov.atl.on plat‘l'f.or the 139 133 344
existing facilities
Production and Quality
Improvement
Curtail the growth duration 4.14 4.08 4.19
Improvement of
turnover ratio in 4.39 4.50 4.31
greenhouse cultivation
Quahty. un;?roven.lent 436 433 438
and rise in price
Secure the market and
adjust the shipping date

Year-round production by, o, 467 4.4
contract cultivation
Provide 'a differentiated 418 417 419
selling agency
Planned production 4.14 4.08 419
by market estimation
Reduce operating
expenses and increase
of the income.
Reduction of labor costs 3.89 3.75 4.00
Reduction of light, heat and 439 4 438
power cost
Cultivation of 443 4.58 431
a high-value crop
Whole average 4.21 4.24 4.18
Source:  Korea Rural Economic Institute.  specialist

questionnaire survey(2012.10).
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[Table 8] Assessment Results of Technical Development
and R&D by Using Five-point Scale

whole | experts of |experts of
speciali | technique | economic
sts section fields
Technology of grow crops
Seed-time~post-harvest 418 4.00 431

system

Promotion of functional
materials and cultivation 4.04 4.00 4.06
techniques of functional crops

Forecasting of occurrence
and technology of biological | 3.32 3.83 2.94
control

Technology of illuminant
Lighting technology (light
emitting diode, fluorescent
light, high-pressure sodium
lamp, metalhalide lamp)

4.50 4.58 4.44
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Arrangement of luminous

[Table 9] Assessment Results of Policy and System

source , optical combination 3.93 3.92 3.94 Improvement related Plant Ffactory
Protection against heat, whole |experts of | experts of
cooling technology, the speciali | technique | economic
intensity of radiation and 3.96 3.75 4.13 sts section fields
control technology of Mitigation Policies and
wavelength related systems for plant
Technology of aqueous factory
luti trol
SO u 10.n contro Act on the Support of the plant 386 340 419
pH, EC, ionized component factory
suri hnol . . .94 i
measuring technology, and | 3.86 3.75 3.9 Appeasemel.lt policy of use 379 3.58 304
sensor development of agricultural land
Gr?wmg beq, NFT, DFT, 379 383 375 Framev.vork acT on building,
nutrient solution culture ect the Fire services act, and 393 367 413
Nutrien management, mixture, appeasement policy of plan ’
filtration, Sterilization 393 383 4.00 establishment of a factory

technology and
systematization

Support the initial cost of
plant factory

Technology of
environmental control

Intensity of radiation, light

Support the investment of
facilities and equipments by| 4.07 4.00 4.13
facility modernization projects
Cost-reduction of construction by

quality measuring technology| 3.86 4.33 3.50 . . 3.86 3.83 3.88
promote  special enterprise
and sensor development - -
Necessity for Food Labeling
Temperature-humidity, CO2 Change consumers’ recognition | 4.11 3.67 4.44
environment, ect, system of | g 450 3.04 Obtain certification of GAP(good
plant measuring technology agricultural practice) for food | 4.04 3.92 4.13
and sensor development safety
Air circulation, air Functionality and = System
conditioning and heating, Indicating effect 4.04 4.00 4.06
humidification, 4.14 3.83 4.38 Whole average 3.96 376 4.11

dehumidification, technology
of automatic controls
diagnosis of trouble, warning

technologies and remote 3.68 3.58 3.75
control technology
Whole average 3.95 3.98 3.93

Source: Korea Rural Economic Institute. specialist questionnaire
survey(2012.10).
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Source: Korea Rural Economic Institute. specialist questionnaire
survey(2012.10).
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