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ABSTRACT KEYW ORD
Purpose: Plant factories are active in Japan and around the world. The purpose of this study is to analyze the status A= -S-fo*
of the plant in operation in Japan, its operation mode, the project proponent, and cultivated crops. Based on the results Ej??; Z-—i%{
o2 TS

of the analysis, we will review the overall contents, characteristics and problems of plant factories. Through the above
research, it is possible to provide basic knowledge necessary for the concept and operation of domestic plant factories,  pjant factory
and it can be applied to the study of vertical farm through eco-friendly utilization of vacant houses or buildings as part  Operation status
of domestic urban regeneration plans. We expect to be used as basic data. Method: First, we analyzed the previous =~ Change aspect
researches on the plant factories which have been carried out to date and examined the overall research trends. Second,

the concept and characteristics of the plant were analyzed. Third, based on the analysis of general characteristics of
ACCEPTANCE INFO

plant factories in Japan, the status of plant factories was analyzed and analyzed by detailed items. Result: The results of =
the analysis of the operation types and characteristics of plant factories are as follows. First, under the support of the Eﬁg'\r’:\i;ﬁs rzesi’eiz\?elg Nov 8 2017
national government, the plant is being promoted in parallel with the business improvement of the plant. Second, we are Accepted Nov 13, 2017 '
preparing for an aging society, which is a social problem. Third, it expects to be supported by engineers in the industrial
and manufacturing fields, including improvements in top management of production and management, including work
management and labor management.
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Table 1. Comparative analysis of major technology development trends at domestic and overseas plant factories

Oversea

In Japan, standardization studies of practical plant factories,

In the United States, basic artificial light plant technology, food

crops, technology of production of functional materials and food
production technology, etc.

materials

industrialization technology of plant factories, production of GM

Europe is a natural light plant factory technology, artificial light

plant plant high-efficiency light source and lighting technology, etc.
Europe and the USA started the technology development of the

artificial light plant recently
industrialization technology, crop function enhancement and food

In Japan, based on high technology, plant mass production and
production technology research

in  horticulture,

energy conservation

United States,

the
establishment of vertical farm concept, rooftop greenhouse (urban

agriculture)

sources / lighting, crop light environment, circulation hydroponic

In Europe, high-quality / high-quality natural light plants, light
cultivation technology, etc.
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auua | Table 2. Characterization of plant factories

\ T T Characteristic Contents
Crop control | Lighting control

: Planned production, | It does not depend on planning, timing or

Nutrient control

Fig 1. Plant factory concept map

source:http://blog.naver.com/PostView.nhn?blogld=qlswhddl&logNo

=220944544844

control :

anniversary production

location of production

Optimal ~ control ~ of
cultivation environment

Control  of growth, short-term  mass
production, uniformity and reproducibility of
crops, improvement of yield and quality

Automation of tasks,

Automation of environmental management
Automation and cultivation of cultivation

empowerment management process (seeding, transplanting,
harvesting, packaging)
2.2. 9B ANEZZO] EZ) Production and supply of non-cultivable
Tncrease value of crops crops, improvement of nutritional value of
esticides and clean cultivation, improvement
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Table 3. Comparison of advantages and disadvantages of full
control type and solar type

Classification Advantages Disadvantages
-Stable supply
-High safety . .
Fully artificial | -High-speed production —Eg}_lta;t)_roductlfon Lfl(t)'Stat o
light type -Elevation of land use ;telrI:]sn tons of - culliv
High-rise
-Saving of labor
Soing iy opnss | Sl o iy
Solar type Various varieties available lace
P Maintenance cost relative I\)Vi de  horizontal land
low cost required
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Table 4. Contents and Direction of Supporting Plant Plant
Activation by Ministry
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Depatment | Support business contents et Eapa Wayshe vlU AR RS Axstel Bujsta olct. ok
-Accelerating the use of renewable
energy ~ sources  Countermeasure Y I52 FAAu7E obd E4Ede Al a8 Alade
assistance business - - = = =
Ministry of | -Research and development project of Energyn saving st ARZEAAL B Z|ste] §3-53 LEDH8F 254
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Table 5. Examples of plant factories in Japan
Output
Company name Year Merchandise () (Money (pers[ OVI:; d Business Status
/Year)
- Etakilished for the employ{(nent (l)f tl(le diszible(li |~ 150 mill )
: ; N - cal restaurants, supermarket sales (annual sales: 1 ~ million yen
Cupid Fair 2003 Lettuce 596 37~55 7 - Sale of leaf lettuce '}?7)Og at 198 yen
- Concentrated on delivering school lunches to local schools recently
v bl - %stablisl(lj@d forﬂlocal elder{y / disabled peTS(illlS'
egetable B - Uses ordin: uorescent light to save installation cost
workshop 2008 Lettuce 26~28 6 - Sold under the brand 'Salada Debut' (Annual sales 80 million yen)
- Development of calcium-rich vegetable
. - Operate production plants and sales stores in the same building (business
Green flavor 2006 | Lettuce, Basil, | 554 85 R in which vegetable production and store sales are integrated) o
Parsley ' - Plant plant transfer technology transfer business, annual sales 15 million
yen
- 78% of the sales are made up of sushi restaurants, lunch boxes and
(Ltd) Tokyo 1997 Lemffgé Lolo 499 28 10 sandwich chains, and 23% are Internet sales o B
Dream Vi tal;l - Planting the crops at the glants together with the cultivation of the noji.
cgetadbles - Annual sales are around 50 million yen.
- 70% for general retail and 30% for business
(Co) Fai Lettuce, mass consumers are not sold due to shipping risk)
An lry 2008 Mizuna, 2,870 252 46 - Reduced size to 60g to increase production rate )
8¢ Rucola - Annual sales were around JPY 300 million, but the business was
suspended from 2012
- In partnership with Olympus in-house restaurant and one local hospital
(Co) Laplanta 2004 Vegetagles, 1,200 98 28 - Produced and sold onl}};[{ﬁee kinds of lettuce and herbs (annual sales: ¥
ur 110 million)
- Total investment of 500 million yen / Installation, production of 6,000
Swedenfornik | 1997 | pagil, parsley | 3300 | 144 16 Rosoride: Separtment st fling, but recent profit weakened
Kyushu asil, Parsley s - Nationwide ega ment store, super selling, but recent profit weakene
(Attempts to adjust the accounts to reduce transportation costs due to the
high proportion” of shipping costs due to nationwide sales)
: - Using fluorescent lamps, cultivated area is 25,200m’
Kameoka Frill lettuce. Ing mps, R -
2007 > 2,868 350 30 - Daimaru Kyoto shops, restaurants, Okra hotels, Brighton hotels, Granvia
Plant Momo lettuce hotels, anm}l]al salespof 700 million yen £
Hitech Le - gzllng high-p]{/e[ssure s%dium.lam (i]?istallation .ICOSt 149 rfnill(iion yen)
i-tec] ttuce, - ivery to Maruzu, Summit, Suzuki etc retail store / food processin;
Ha new 1996 Vegetables 499 2 o meter 1gluzulq bakery " P .g
- 10 times a year harvest, annual sales 40 million yen to balance the resin

©Copyright Korea Institute of Ecological Architecture and Environment 129



1% of plant factories in Japan

11% of plant factories in Japan

22% of plant factories in Japan
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16% of plant factories in Japan
* Tokyo included
~
~
?
%
~
\H

5 Chugoku

0% of plant factories in Japan

@

10% of plant factories in Japan

7 Hokkaido

9% of plant factaries in Japan

7% of plantfactories in Japan

4% of plant factories in Japan

Fig 2. Distribution of Japanese plant factories
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Table 6. Cost comparison of plant and general facility cultivation
per 10a

Plant Normal A/B
Factory(A) cultivation(B)
Installation cost 3.1 }})eirlllion 18 million yen 17
Operating cost 18.6 million
(Utilities) yen 400,000 yen 47
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Table 7. Plant factory lettuce sale price and target production
cost

Slae price
Slae price Retail price
Fully controlled type 130 yen/100g 198 yen
Solar type 80 yen/100g 148 yen
Target production cost
Present Future
Fully controlled type 100 yen/100g 60~70 yen
Solar type 50 yen/100g 45 yen

13) 2 182 A5 27U BT A3} 9 A9 8L B &
14) ¥ g2 Ao veksd B 7S S R AT 5T 24 hele
HAe] WS el

130 KIEAE Journal, Vol. 17, No. 6, Dec. 2017

dE AEFAO WHSloFAS 20099 sEFAI A RS
T RRAAY, 720164 AR SEAE L F2]
FEAY I AETY SRR, o B RS vl
2ol BAWSS BT YA AHOR HBFY
27 e, AAFA &4, HBFF AF A71S vEH A4
o Fmsk Au A WA JBA, FANA BE 54 5& 2 A5}
T olg FFH 02 Festort

g7
o} EA 5 et EXo] §1Hetn A or nEston
Aok G| oo, P ATH HE HL thRo] Sl
A AL 15l 73 Qe BHES Bol 57 0|9l T

Business name Location
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Fully artificial light MR TS5 (GUERT)

type STSV5ES (RHR)
PNV ITF—I (FER)
IS5V RT70RY— (EEw)
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ZRJIV—IYNDR (EER)
LEBRERLEE (KR

Type

Industrial estate

Estate

Hybrid

Hybird

Farmland

Combined with solar
light and artificial
light

Farmland

Industrial estate

Farmland

Fig 3. Plant factory location type
Source: Japan Plant Horticulture Association
Casebook"
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Fig 4. Plant factory Tissue Formation Distribution Rate
Source: Japan Plant Horticulture Association 'Plant factory Casebook’’
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Table 8. Changes in plant factories
Divisi
Tviston Before 2009 Since 2010 Synthesis
Item Type
o - Located on a wide variety of
Fu%ilghtarttlyf;gal land.including residential land, | - Expansion to agricultural and - Prior to 2009, plant factories are mainly
: hybrid land, etc. industrial areas by diversification distributed in farmland, but since 2010,
Location - - . - .
Combined with . L. of plant factories and various businesses have appeared and the
solar light and | ~ Most factories are distributed technological development condition of location has been eased.
e O in farmland
artificial light
- The operation of private
enterprises is greatly increased , e e .
Fully artificial | - The operating pattern of and the participation of - The 'full arltlﬁcufil_ll_g_htl plant factory, which
light type private companies dominates agricultural production gnqu:}rles ih Ot}? (I;’Httl}? Investonent, £
Operator corporations and farmers is - ot 1? Ot er ta}?t t'?‘ remamning ttgfpes 0
type drastically decreased. plant factories that utilize or maintain
o do of - f existing land are mostly engaged in
Combined with | = ¢ n11:) elo (())ger?tlon 0 - Participation of agricultural agricultural production corporations and
solar light and agncuftura’ procuction - corporations and farmers farmers.
artificial light corporations and farmers is increases
predominant. ’
e s - Significant increase since the
Fuﬂghfm tyf}i)glal - It started to increase after 2005 establishment of 23 locations
Enforceme since 2010 - In 2010, with the support of the government,
nt vear Combined with - Plant factories implemented various types of plant factories showed a
¥ solar light and | - Mostly before 2009 before 2009 are in operation steady increase trend
artificial light until now.
Solar type - Growth from 2005 - Steady growth since 2005
Fully artificial - Operation of small facilities - Plant factories of various sizes
light type uonpder 1,000m2 are operated. - The 'fully artificial light' plant starts with a
Combined with = Operation of medium and large small scale operation and operates on a large
Facility : - Mediums-sized facility operation S F 8 scale.
solar light and 2 facilities over 5,000m’ since . L
scale PP under 5,000m - The remaining types start from the initial
artificial light 2010 . o
- — medium and large facilities and are
Solar type - Operation of large facilities - Appearance of large-scale maintained until now.
typ over 10,000m’ facilities over 20,000m*
Fully artificial - Operated as a small employee | ~ Change in the number of
light type with less than 10 loyees employees according to
¥P employ! diversification of facility size The size of , depends b
Number of | Combined with | - Operated as medium-sized - The number of employees ) sizZ (S)? ihz f; c?li?}rrnpb?l{ef}fe S?Iz)eenof &Zt ©
emplovees solar light and employees with 20 or fewer increased due to the increase in ] P dine to the actual
oy artificial light employees the scale of the facility cmployees vares according o the ac
- Increased number of employees cultivation area.
Solar type B é)pe{iteedesby 21 or more large by large-scale cultivation
mploy facilities
Fully artificial . - Producti f fruit and
ulig};/ht t;;gla - Main products are lettuce Verageltlacbigg ot fruit an . o .
Combined with - With the diversification of plant factories,
Cultivation sglg.lr 11? ght \Z:l d |- Salad vegetables and lettuce as | - Increased production of flower agricultural products including agricultural
item artificial light main products and gardening items lettuce and agricultural equipments increased
- - - - greatly
. - Significant increase in production
Solar type - Main products are lettuce ofgnfrujt and vegetablesp
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