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Abstract  Plant factory was started in Europe in the 1960. Thanks to the development of seeds science,
nutrient study, environment control technology and automated systems, it has developed into the form of full
artificial light system. In recent years, productivity of plant factory has increased with the convergence of
ICT. An interest in plant factory has increased with several outstanding achievements. However, the plant
factory industry is still stuck at an introductory stage and government investment has been reduced. In order to
verify the feasibility of the plant factory, we conducted a survey targeting experts in politics, R&D and
business field. We analyze the feasibility of investment in plant factory and strategies to enhance the
competitiveness of plant factory.
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[Fig. 1] Research Model S Hataa PAE Hed 65 HER st AEA
= Estelnh AdwA] 7482 <Table 1>7 2tk

(Table 1) The Frame of Survey

Questionnaire

no

Periods worked in related fields

Respondents’ Characteristics

‘Workplace

Type of work performed

Alternatives feasibility

Potential market value

Feasibility and Investment

Need of investment in government

Need of investment in private sector

Market potential

Sales and profit

Profit potential

Growth

Growth

Sustainable growth

Power of leading enterprises

Participation of second-tier entrants

Competition

Industry substantiality

Marketability

Impact of innovation

Possibility of industry realignment with innovative technology

Risk hedge

Niche market to avoid competition

Applicability of the technology

Social

Political, economic or social issues

situation

Friction with stakeholder

Needs of customer(B2C)

Customer needs

Needs of company(B2B)

Needs in the near future

Influence of patents

Patents and

Influence of industry standard

industry standards

Influence of global standard

Competence of technology provider

Technical

The level of construction technology

Environment

The level of light technology

Technology

The level of environmental control technology

maturity

The level of hydroponic technology

The level of automation equipment technology

The level of ICT convergence technology

Proposal for the development of plant factory industry
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(Table 2) Respondent Characteristics

Questionnaire Respondent
no %
~ under 5Y 6 136
Working | 5Y ~ under 10Y 11 25
period 10Y ~ under 20Y 14 31.8
over 20Y 13 29.5
Public institutions 16 36.4
Work Private institutions 15 34.1
place University 3 6.8
ICT companies 10 227
Practi Policy-making 11 25
;;]se Technology development 21 477
Business operations 12 22.3
Total 44 100
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(Table 3) Statistical analysis on the expert's opinion

Questionnaire M SD

Alternatives feasibility 4.36 0.89

Feasibility and Investment Potential ‘market vahlle 425 L0

Need of investment in government 4.80 0.76

Need of investment in private sector 4.45 0.95

Sales and profit Market potential 4.48 1.07

Profit potential 398 1.13

Growth Growth 448 1.07

Sustainable growth 445 0.93

Power of leading enterprises 3.32 1.09

Participation of second-tier entrants 464 1.01

Competition |Industry substantiality 4.80 0.98

. Impact of innovation 475 097

Marketability Possibility of industry realignment with innovative technology 4.82 0.90

Risk hedge Niche market to avoid competition 3.66 118

Applicability of the technology 4.82 0.69

Social Political, economic or social issues 3.9 1.08

situation Friction with stakeholder 3.50 1.27

Needs of customer(B2C) 4.25 0.87

Customer needs |Needs of company(B2B) 4.80 0.73

Needs in the near future 445 0.98

Patents and  |Influence of patents 4.07 0.97

industry Influence of industry standard 414 1.03

standards Influence of global standard 402 1.09

Competence of technology provider 3.66 1.22

Technical The level of construction technology 418 0.81

Environment . The level of light technology 4.00 0.96
Technology [ -

maturity The level of env1ronm.ental control technology 4.07 1.02

The level of hydroponic technology 4.11 0.99

The level of automation equipment technology 4.14 0.93

The level of ICT convergence technology 4.23 1.03

* P: Policy-making or Feasibility study / T: Technology development / B: Business operation

(Table 4) Group comparison analysis by ANOVA

Questionnaire = MEFS D) B Differences in opinion#

Feasibility and Investment Alternatives feasibility (?[1)2) (:)LZZ) (3%) T;iz%)%vspi;gg))
- =

Marketability |Customer needs Needs of customer(B2C) (8‘?;)) (g‘gg) é;% P;:S:.Z?Z:gg 5'1)30%'1072)

. 3.27 4.19 3.08 T(4.19) vs. B(3.08)

Competence of technology provider (1.10) (1.24) (0.90) F=4524, p-0017

. o 372 457 3.66 T(4.57) vs. B(3.66)

Technical | Technology The level of hydroponic technology 064 | 08D | (115 F=5.090, p-0011

Environment maturity The level of automation equipment technology 400 148 366 148 vs. BEE
©.77) | 0.74) (1.15) F=3.391, p=0.043

5 T(4.61) vs. B(358

The level of ICT convergence technology (g‘ég) (g'g;) (g'g) Ii‘: ) 4)9;]::0( 0 17)

* P. Policy-making or Feasibility study / T: Technology development / B: Business operation

Hek oA 7l Bl 2 4S99 &S =zt 5 AETE WS AT AAEE AdstE AE
Al o] Wol 57] Wit Aol 7] AL A 3 2HR Y Ala, e AbE S SR =EH S
AP S e 9ds & Aoz el o B35 frdEokRe fAA A8vle 7k o ekEat

Journal of Digital Convergence | 95



A,

1

o2 ICT &) A54oz olfd Aoz o4

o oA, A= A7l o

fol
1%
a

o

H=
T
o]
=90
o= ¢

=

| Al s

R
3} o17)

=
[¢)

L

7]

2~
s

=

hy

o u}

A

Abgdo] HAlgol 1

]

I
i

[e)

ME AA e, 11 9] TSR

2 Aol el

2~
R

4 AEAR, BRI A

=

o

g 5 A A

s

[¢)

L

7]
=
o.
&

ol

2 dh=

s e

=

A7t

L

p

A

24 Al g dukst ZA7E A7

AEskel 2= Al

]

=

ICT 71&
Fa ol v

[

L

L

Fom Fte]

o 2e4dSd

d

7

5.1 A7 ZAxt

=13
=

d
2

Wt

o, e A Bl A
ATE FAPYTE Aol q B AT}

&

e o2 71

L

(<3}

8] Z=ji7]ell mEe

i
™
=
Ho
Ay

T

}‘\l,

Hk o]

PR

o

Korean Journal of

REFERENCES
Agricultural Management and Policy, Vol.36, No.4,

pp.918-948, 2009.

[2] IW. Nam, M.D. Choi, B.J. Kim, The magazine of

[1] JH. Kim, S.D. Jang, Industrialization condition and
possibility of plant factory,

Jo] 7|2 doiztx]
#(Chasm)ell wh-d 27} Qo

=

FaL 7l

A QA

o

the society of air-conditioning and refrigerating
Korea's agriculture, Korean Journal of Horticultural
Science & Technology, Vol.2, No.l, pp.10-11, 1997.

engineers of Korea, Journal of Equipment, Vol4,
[4] DACO Editorial, Development trends and future

No.3, pp.60-67, 2012.
[3] JIL Sohn, Factory plant development in South

7HAA 2 Aot EA,

=

71%]

34

g

Aol A

3%

al

%

A=

=
=]

~
N
o|J

outlook of the Plant Factory, DACO D&S, 2011.
plant factory, Korea Rural Economic Institute, 2013.

[5] Y.J. Kim, Prospects and policy challenges for the

[6] JH. Kim, Implications of the Japanese plant factory,
World Agriculture, Vol.118, 2010.

@ Al
o

o

tod7h A4 o

=

s

&

ted W=y 7)8)7)

ot 53] A% 7199 A1 A

E=471el fIAIskaL 7] FEel
[€)

A A A=l 7hs

3}
=

o EAH7L a7Eo] AldlRe) A%

o} el ]

H
96 | Journal of Digital Convergence 2015 Dec; 13(12): 89-97

Sixbel A1 golrt ks
o] 24 ¢7] wo]

ol
1w

o

Z] 0]
g



An Analysis of the Professional's Cognition Regarding the Plant Factory Feasibility

[71 H Murase, The latest development of laser
application research in plant factory, Agriculture
and Agricultural Science Proceedia, Vol.3, pp.4-8,
2015.

[8] S.B. Kim, KM. Lee, HR. Kim, Y.H. Yu, Effects of
light sources, light quality on the growth response
of leafy vegetables in closed-type plant factory
system, Korean Journal of Ecology and Environment,
Vol47, No.l, pp.32-40, 2014.

[9] J. Lee, SH. Kim, SB. Lee, H J. Choi, J.J. Jung, A
study on the necessity and construction plan of the
internet of things platform for smart agriculture,
Journal of Korea Multimedia Society, Vol.17, No.11,
pp.1313-1324, 2014.

[10] Y.J. Kim, B.S. Kim, An analysis on consumers’
preference of agricultural products cultivated from
plants factory system, Journal of the Korea
Academia-Industrial Cooperation Society, Vol.13,
No.11, pp.5052-5059, 2012.

[11] S.T. Im, SR. Yang, Is plant factory a sustainable
alternative?, Korea Agricultural Management and
Policy, Vol.38, No.4, pp.917-942, 2011.

[12] Y.J. Kim, HS. Han, B.S. Kim, An study on priority
determining for development strategies of plant
factory using analytic hierarchy process and likert
scale, Journal of the Korea Academia-Industrial
Cooperation Society, Vol14, No.ll, pp.5570-5575,
2013.

[13] S. Weon, H, Yang, A study on the critical success
factors and policy direction of ICT-based convergency
company, Journal of Digital Convergence, Vol.13,
No.4, pp.39-50, 2015.

[14] R.T. Moriarty, T.J. Kosnik, High-tech marketing:
Concepts, continuity and  change, Sloan
Management Review, Vol.30, No.4, pp.7 - 17, 19%9.

[15] JH Kim, Trend and direction for plant factory
system, Journal of Plant Biotechnology, Vol.37,
No.4, pp.442-455, 2010.

o] A &(Lee, Ji Eun)

1996 24 ¢
(o18kAh)

20049 8 FYH ARIEAY
37 94 WA}

- 2010 29 - FF) HRI1ETY
stak(Fshaah

- 20108 3¢ ~ 2011 8¢ ¢ A7)
A2 A 8] ZR&DATE] Al

S2011d 99 ~ @A Aol JGg R w

- T EOFICT 7, 718749, nizys iy, ~ntEe
1]

[¢]

- E-Mail : scullyl215@hycu.ac.kr

FF w5

o

&)

2} € #E(Cha, Woon Cheol)
19924 24 © A=) V1A

apA))
0154 89 1 Bl IT
MBACAS 44D

-1991d 119 ~ @A) @ gmsolE
AL 717 R

L A RoL 1 AlfErY, 71
- E-Mail : wecha@ekr.orkr

Journal of Digital Convergence | 97



