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Kashiwa-no-ha, Laboratoire pour penser la ville de demain
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Center for Environment, Health & Field Sciences of
Chiba University was established in April, 2003

Toyoki Kozai was appointed as Director of the Center during 2003-2005.

Tsukuba Express Railway Line under construction

Kashlwa no-ha Station
under construction

Kashiwa-no-ha Railway Station under construction. Photo was

taken in July 2003, from the rooftop of Center for Environment,

Health and Filed Sciences IRIEEEI—ILREZ 2 2—KEES
FALHEDIEF v /RRBR 22, 200346 AR

L A—HERREBDER Mission of the Center is
to promote co-operative research & educational activities:

¢ For creating urban environments where people, especially
children, aged and/or handicapped persons, can enjoy their life
with peaceful feelings and positive action.

* For creating symbiotic societies, in a broad sense, with respect to
health, welfare, care, education and bio-production, based on a
concept of oriental medicine and philosophy unifying the mind
with body into one.

« For creating various systems for production, material and energy
recycling, resource saving and environment conservation with full
use of biological abilities of self-organization, self-reproduction
and self-remediation, and for creating symbiotic social systems
with full use of human abilities of self-reflection and synergy.

* For training young researchers and social leaders based upon the
education programs developed by the Center.
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Activities of the Center HtZ2>45 —D;EE) |
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Plant Factory Project was started in June 2011 at the
Campus of the Center HE¥MITIHETOC /MDA

Photo taken in 2011
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Total floor Area 13,350 m2

Five Solar Plant Factories (Floor area: 10,000 m?) ,
Two Plant Factories with artificial light (613 m?)
Other facilities: Transplant production system with artificial
light, Training/meeting, grading/packing, Waste Processing

Plant Factory with artificial light at Kashiwa-no-ha Campus
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Plant Factory with Artificial light NEBD1kF
Floor area for cultivation: 356 mZ, 10 tiers, 9 rows
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Leafy lettuce

2 B #93000%%
ca. 3,000 heads/d
One M heads/y

8.4 heads/m?/d
2,800 heads/m?/y
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In-town (or ubiquitous) plant factories HTHHEYI T 5
Plant factory close to us

Experiencing safe and security
- Communication space to enjoy watching,

Nursing home, welfare facility

-Common space e it e growing, eating plants, Healing space
*Room 7 MR F fect of horticultural therapy
Improving environment of dark space

- 2 2 - Effect of attracting customers
Hospital kR ~Food/environment/resource
P s learning/dictary/education
& - *Interface between real and virtual worlds
linked by network
Supermarket/shopping center)
Office building A Z4X -Food section “/:?lg’z
-Reception desk, Lobby, etc.{. /. i X Food court 27
Cafeteri “Restaurant and coffee shop
ik \ . c in the stores

.. |Stand-alone store
‘| *Restaurant, LRANS>
coffee shop

= Waiting room .
*Space for rehabilitation

Hotel "7V
Lobby, entrance .
Restaurant

Collective housing
+.| *Common space
‘Living $REHEE

Single-family house
-+1+Living BEAEE
*Entrance

-Classroom, science lab
- Cafeteria ZPHE




Multi-functionality of Plant Factory
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o Ry -REDFEER Experiencing safe and security

« FEGHAICESTESYWEDREE Communication
space for enjoy

« B.E8.H Growing, eating plants, healing space

« BE=HEE Horticultural therapy

s BERFIAICKDEREHRE Improving environment

s FIAFBEBA~DY—ER Attracting customers

- BH#. IRE. &R Food/environment/resource

« £EFE. BB L. HA. Learning/dietary/education

s UFILEN—FvILD#AE Interface between real
and virtual worlds linked by Internet

Small refrigerator-size and table-size PFAL for home use
displayed at P-Square showroom in Kashiwa-no-ha
Campus of Chiba University {EYI TISHHERD BRE
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Elementary School in Fukushima where the big
earthquake attacked in March 11, 2011

" Tomioka Elementary
& School

e PhOtO by
Mo’ Prof. M. Takagaki

A plant factory at the lobby of a hospital in Tokyo
Vegetables are grown by the clients and served to the
hospitalized clients FRE&MFPH MERSHFHEOAE—

Photo taken at Sakakibara Memorial hospital on September 8, 2012

“Vegefile” on the desk, designed by
K. Hara of Chiba University ZRILT

T anmmam

L:_'

RER/NEEY TS

Household PF connected with Internet for SNS

Panasonic Inc., Patent pending




A PFAL built next to an ltalian Restaurant
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Daiwa House Corp. KF1/\ 9 R

‘Urban Farm’ inside Office Building of Pasona Inc.
inTokyo /AT (#R)DT—/\>-T7—L

Indoor Rose garden
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Meeting Room
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At Cafeteria

Why Plant Factory is considered to be key tool in
service industry, and key technology & science
in urban agriculture and Agri-culture city in the

21t Century? HEHEYMIIENEELOI?

* Citizens grow plants at home or anywhere nearby,
for their food, environment, and health
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* Their life style, culture, ways of feeling, thinking and
actions are influenced by their agricultural life
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* Their agri-culture or agricultural life is harmoniously

integrated with their civilized life
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Flows of energy and materials into and from urban area
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Flows of energy and materials into and from urban area
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Urban Agriculture &ThEZ

* Staple food culture (rice, wheat, maize, etc.)
RHEE
* Horticulture (vegetables, ornamentals, fruit trees,
herbs, medicinal plants) Ep3E. fE= ., B#t, /\—D
EMEE. mRE=-ERRIE. BHI5
Open, semi-open and closed production systems
BRI ZLDOHFEXZE=MRT. MRETBHTHRIE
* Livestock ZFEE. Apiculture E#§. aquacultureZJE
e Others
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Balance between Culture and Civilization
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Culture Civilization
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Glonacal (global+national+local) Production of Foods

Fativ

National

HE#HmERFAT

Garden Cities of Tomorrow by Ebenezer Howard (1902)

Garden City HE#™ AO3AA

Houses —N°2; 2 ha/person

Gardens .@,}lﬁ%ﬂﬂ,— %ﬁr No food production
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Issues to be considered to develop urban
agriculture or Agri-culture city

* Change in life style for enjoying interactions with
nature to improve quality of life

* Integration of arts with science and technology
* Re-discovery of ‘agriculture-based culture (Agri-

culture) ’ leading to localization ,as well as of civilization
leading to globalization

* Local production for local use of fresh food to minimize
resource consumption for transportation and emission
of environmental pollutants

* Remind that the Earth which is a closed eco- system

with respect to substances (matters), although it is a
open system with respect to energy.
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Plants suitable for production in PFAL are:
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those which grow fast at relatively low light intensity and at
high planting density and almost all part of plant is edible or
salable at a high price. Then, electricity cost/salable plant
weight is low.

* Transplants or seedlings of all kinds

* Leafy vegetables, herbs, root crops, herbaceous
medicinal and aromatic plants with short height

* Short-height plants with high added value/functional
plants (Japanese horse radish, miniature rose and
orchids, bedding plants, etc.)

K (RE. 28, 5KEH) J

Generally, plants for staple food to intake calories (rice, wheat,
potatoes, etc.) are not suitable for production in PFAL.
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Annual productivity of leafy greens per unit land area is over

100-fold, compared with that of field-grown leafy greens

» 10-fold by the use of 10-tier cultivation shelves

* Decrease in culture period by half through optimal
environmental control

* Number of days per year usable for culture is doubled
by year-round production

* Planting density is doubled

* Production value increases around 1.5 times because of
improved yield rate and high quality resulting from no
pest damage and weather disasters.

Annual productivity: 120-fold (=10x2x2x2x 1.5)
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Concept of CPPS (Closed Plant Production system)
- A model of the Earth -

Environment

Resources == CPPS —»Produce
Light, water, CO2 \éVIéh Varluriti
Inorganic fertilizer, pportunities

seeds/transplants,
labor etc.

Virtually no Emission
of Pollutants

Almost all resource inputs are converied into high quality

produce. Then, resource consumption is minimized, and no
environmental pollutants are emitted to the outside, resulting in
maximum resource-use efficiencies and minimum costs.
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Local Production for Local Use

Rooftop
Greenhouse

Mushroom, Fish,

By using greenhouses and plant factories
with solar or artificial light, we can:

* cultivate plants regardless of hot, cold, windy,
rain weather

* cultivate at standing position
* cultivate leafy plants under artificial light

* annual productivity per land is 5-fold to 100-
fold.

* people of all ages can enjoy agriculture

Mission of Plant Factory Project of Chiba University

Concurrent realization High

of “high yield & high Quality

quality” and “resource

saving & environment t

conservation” . A

at lowest costs Minimum High I-!Igh
A . Resource Yield

for improving QOL

quality of our life
and society
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