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Aug. 31- Sept. 1, 2026

@ Kashiwanoha Conference Center, Chiba, JAPAN

Keynote Speech, Discussion, Exhibition, Poster Presentation, Networking
and more!!
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3 trusses, 4 crops/y, 6blocks Y Rl o
5,400 plants |
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https://napperland.net/plant_system/naeterace/

https://napperland.net/en/plant_system/napper_land/
Copyright(C) 2026 Japan Plant Factory Association (JPFA) All rights reserved. 11
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https://www.kirinoikeuchi.co.jp/blog/articles/220608 news.html
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https://seedstrawberry.com/yotsuboshi.html

Copyright(C) 2026 Japan Plant Factory Association (JPFA) All rights reserv%:%.
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https://www.kashiwanoha-

smartcity.com/innovation/

https://www.kashiwanoha-smartcity.com/info/topics/81/
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There once lived a
Loy namcd

Noah was a very
good kid.

But Noah has one L Ig

proHcm.
uery night his Dad
would make @ balanced

meal, but Noah always
refused to et th
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After another Ioooonnll%‘g walk, Noah and Leafy : -~
arrived at the plant factory. Dr. Hayashi, @ scientist, 0
@me out with a big smile on her face. She looked at
Leafy with kind eyes. i .
i W‘ i / O ‘ 2 It's warm, using lights
B . % }1—"— 2) instead of sunlight
’ D e

WY r The plants have plenty of water, nutrients, and a

™

soft breeze of air for them To grow perfectly!

"Welcome back, Leafy! T was so
Y. worried about you! Who is this

< A friend of yours?"
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Evolution of drivers and socio-economic trends behind environmental pressures in 2050

Index (2020=100)

World w

Real GDP (PPP)

Plastics use

Coal-fired electricity

Total materials use
Nitrogen fertiliser

Total final energy

Food demand (meat & dairy)
Total food demand
Population

Water consumption

Fossil energy use

0

50

100

150

WEKD VU - DS54SR (fai) (C
9 SRIEEE (OECD, 2025) &b

200

Policies are needed to reduce the
environmental footprint of food
production and consumption. This
is critical to reducing greenhouse
gas emissions, mitigating
ecosystem degradation from
agricultural land use expansion
and intensification, and alleviating
nutrient pollution. Governments
can consider revising regulations and
safeqguards with an aim to reduce
emissions, shift diets and decrease
food loss and waste.
https://www.oecd.org/en/publications/en

vironmental-outlook-on-the-triple-
planetary-crisis_257ffbb6-en.html

OECD (2025), Environmental Outlook on the Triple Planetary Crisis: Stakes, Evolution and Policy Linkages, OECD Publishing, Paris,

https://doi.org/10.1787/257ffbb6-en
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Population at risk of water stress in million people 7 J(Z h DZ ( 20 20 ¢ 20 3 5 ¢ 2 0 5 OE)

B Critical High B8 Moderate

World North America Japg:.I::ri:a& Europe East Asia
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3000 - 400 4
Ly 1504
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10981 304 54 50+
:  mEN HER mEl EEm
g o 0- 0- 04
Q Middle-East & ) Central & ;
s North Africa Eurasia South America South Asia
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= = 1000+
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7504
3001 150+
% 5001
2001 1004
100 504 @

2020 2035 2050

2020 2035 2050

0-
2020 2035 2050 2020 2035 2050 2020 2035 2050

Note: Water stress is defined by the share of water withdrawal per 30 arc-min grid cell that needs to be obtained from non-renewable sources
(i.e. no surface water or renewable groundwater, e.g. deep aquifers or desalinisation). Population is classified according to the severity of water
stress based on the percentage of non-renewable water needed: moderate (> 10%), high (> 25%) and critical (> 50%).

OECD (2025), Environmental Outlook on the Triple Planetary Crisis: Stakes, Evolution and Policy Linkages, OECD Publishing, Paris, https://doi.org/10.1787/257ffbb6-en
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wwwmnmy (2005 + 2020 - 20504F)

Bl Electricity Industrial water B Irrigation B Municipal water

Japan, Korea & Oceania Europe
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Source: Environmental Outlook modelling toolbox.
OECD (2025), Environmental Outlook on the Triple Planetary Crisis: Stakes, Evolution and Policy Linkages, OECD Publishing, Paris, https://doi.org/10.1787/257ffbb6-en
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Food-miles: 21.7 trillion tkm

194% g
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9%
14%
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21%

24%
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Domestic: 6.4 trillion tkm  International: 15.3 trillion tkm

—4 =3 -2 -1 0 1 2 3

Food-miles emissions: 3 GtGOze

oo 4% 4% Fay

20%

Domestic: 1.7 GtCDze Intermnational: 1.3 GtCDze
-06 -04 -02 0 0.2 0.4 0.6

< Food production emissions: 7.1 GtCO_e
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i
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Domestic: 4.8 GtCOEE International: 2.2 GlGOEE
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0.04 [[]0.02
0.35] Jo2s
0.08[__[]0.03

0.61

2] | Jo.8

CXRBDREMRHIANIFH N>, HERDOHTEMBEDI.5~7.5(8

[ Mining

I Manufacturing

Bl Fossil fuel

[ Other food

[ Cereal and flour

[_1 Sugar beet/cane

I Vegetables and
fruits

[ Soybeans

[_1 Dairy

I Fish

[ Meat

Fig. 1| Overview of domestic, international and global food-miles, food-miles emissions and food-production emissions by sectors. a-c, Food miles (a),
food-miles emissions (b) and food-production emissions (¢). a and b are based on our food-miles approach (Supplementary Notes and Supplementary
Methods, equations (4)-(8)); ¢ is based on the environmental-extended MRIO footprints of global food production (Supplementary Notes and
Supplementary Methods, equations (2) and (3)). Sectoral breakdown is represented by horizontal bars.

Li, M., Jia, N., Lenzen, M. et al. Global food-miles account for nearly 20% of total food-systems emissions. Nat Food 3, 445-453 (2022).

https://doi.org/10.1038/s43016-022-00531-w
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Water balance of an airtight and insulated PFAL

(Water consumed for cleaning/washing the floor, cultivation panels and tools are not considered in this scheme)

Cultivation room

W, : Water released to
the outside, 3-5% Air conditioners

VAN

O

W, : Water condensed at cooling panels of air
conditioners, 75-95%

W;: Water transpired from leaves, 80-99% w

A\

N

N

: Water retained in plants, 1-20%

| WP
1F
WU
==
< Nutrient solution in cultivation beds

W,,: Drained
Wq: Water supply ==t Nutrient solution tank W,

Harvests and
plant residue, 10-20%

: Water absorbed by roots, 100%

Y
< W_: Return, 75-90%
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Planet Farms (19U7)
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Ekonoke (RR1>)

Indoor hops farm run by EKONOKE

Our business model is simple: we don't want our hops to
travel, but we want our knowledge and technology to
travel instead to every corner of the world where there is
a brewer concerned with the reliability of their supply
chain and the sustainability impact of their sourcing.

® o

Our locally-produced hops are 100%
climate-resilient.

TRY J#iS

r O

|1 O

gl

BREWER

If you are such a brewer, we will set up a large-scale
indoor farm next door to supply you with local top-
quality hops year-round for your all-natural beers, while
using your wastewater and excess CO: in the process.

o1 .
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gl | ,”_ A - r
¢

{
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M -~ oy
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w.ekonok®com
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Plant Factories with automation in Japan in 1980 — 1990s

The International Exposition,
Tsukuba in 1985

Source: Mr. Nakamura, Especmic €S(pEC Bl e
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https://www. cozycorner co. Jp/product/cutcake 85369.html

https://www.sej.co.jp/products/a/sandwich/ https://www.carton-inc.com/ib.html
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Delicious
Smile

Yiec Vegetable Factory

Copyright(C) 2026 Japan Plant Factory Association (JPFA) All rights reserved. /1
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Innovation in Motion

F TSLIBAKI
TSUBAKI VEGYSMOVE

https://www.tsubakimoto.jp/tvm/
Copyright(C) 2026 Japan Plant Factory Association (JPFA) All rights reserved. 72
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' « Automation in cultivation room

e 70% automation of the whole process
(sowing, seedling, transplanting x 2,
growing, harvesting, trimming,
packaging)
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» 28 layers of each cultivation rack
(twofold of Techno farm Keihanna)
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. 20 of 19 m -high cultivation racks

https://jgha.com/wp-content/uploads/2024/04/TM06-05-bessatsul.pdf
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Packaging room of Iarge -scale PFAL in Japan

Source: Shinnippou Copyright(C) 2026 Japan Plant Factory Association (JPFA) All rights reserved.
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*e AFICHITIEYMTENEBREE.S LU
\ SIS EEN O T EG)

o HEY)ZLET DICHICHTAUVLEREICHUT, ENLiHEM=z4E (Bafk) TETh (kg) ZRIED
o TIHAERICHITIENDEERIGEY) Lim CEESNICRtm (LYR) OESE EREREEIEDEEHEG

o ZERBIEEMEDEFRZRI LT EMIHICH I BAENROEENFHMICTIHETOEEEDOEELR. =5(CERE
AROEEMR E(CDIRND

BRARROEN RELEHORHEM SMEEEOREAM @ SEIRX SoREHN
(kg/1000M) (M/kg)

ERIRNF¥— 0.11-0.14 kg/kWh 7.1 -8.3 120 - 141
{ESE B 7.7 - 10.0 ka/h 6.5 - 7.7 130 - 179

IS EE 0.25 - 0.33 kg/m?/d 53 - 7.1 141 - 189

F DD ER - 6.7 - 9.1 110 - 150

| LIRAER - 1.5-2.0 501 - 659

LS4, CHEEt, FER|, HIGIEE (2019) AT ARIEY IISICEATIEEMEEDREE. T&. 58X
BEVFR EEXEHBKIUVEZE. Vol. 94 No.8 p661-672

93
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Lettuce productivity per unit of electricity consumption
and per unit cultivation area for each B-to-C product type

808 Factory(CH T DmiERIDEEMEE = mBELREZLDERIDIIETHR URVWEIELRDIRE
ERFICER T DIWENDD

Productivity per unit

Productivity per unit Average packaging

Variety BT EE IS EEE) cultivation area weight in 808 FACTORY

consumption

I 0.07-0.08 kg/kWh 0.18 kg/m/day 85 g/package
0.12-0.14 kg/kWh 0.15 kg/m/day 60 g/package
0.05-0.06 kg/kWh 0.09 kg/m/day 50 g/package
0.05-0.06 kg/kWh 0.09 kg/m/day 70 g/package

0.25-0.33 kg/m/day -

Kozai et al.,,
2022

0.11-0.14 kg/kWh

Kai, K. and Okabe, M. (2023) Data-driven operations for a productive and sustainable plant factory. In Advances in Plant
Factories: New technologies in indoor vertical farming; Kozai, T. and Hayashi, E., Eds., Burleigh and Dodds, UK. pp. 453—-465.

Copyright(C) 2026 Japan Plant Factory Association (JPFA) All rights reserved. 94
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| Oigﬁll Farm . \ﬁ\\ “Omakase Berry”
é if $50/pack (8-11)

OlShll (_opafae ) $20/pack in 2022

7 oo S $9.99/pack in 2024
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Monetary productivity (yearly sales/yearly cost)

Factors

Leaf

lettuce

of selected crops

Rice

Straw-
berry

Cherry-
tomato

Whole sale price (JPY/kg) 1,200 300 1,600 500
No. of cropping/y 23 3.8 1 1
Yield (kg my) 69 3.8 20 100
Yearly sales (JPY/m?/y) 82,800 1,150 32,000 50,000
Electricity cost (JPY/m?/y) 11,730 58,650 23,460 34,500
Production cost (JPY/m?/y) 58,650 293,250 117,300 172,500
Yearly sales/Yearly costs 1.4 0.0039 0.27 0.29

Kozai, T., E. Hayashi and Y. Amagai (2020) Plant factories with artificial lighting (PFAL) towards sustainable plant Production. Acta
Horticultuare 1273 (IHC 2018, Istanbul, Turkey). 251-259.

Copyright(C) 2026 Japan Plant Factory Association All rights reserved.
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Rainer Fischer, Johannes F. Buyel, Molecular farming — The slope of enlightenment, Biotechnology Advances, Volume 40, 2020, 107519, ISSN 0734-9750,

https://doi.org/10.1016/j.biotechadv.2020.107519.
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First molecular farming product - 2003 2006 - Bayer buys lcon Genetics AG
registered as medical device First plant-derived animal vaccine approved by USDA

2014 - ZMapp emergency use

First clinical tiral - 1999 2007 - GMP

2] 3T of non-transgenic required Pharma - 2011
T — molecular farming product for clinical ~ Planta 2017 - Plant cell pack
o D tirals chnical Automated - 2013 technology
= £ First clinical trial - 1998 trial large-scale
O of a molecular production
. E farming product >2008 - Insolvencies facilities 2019 - Commercal
) a of several BY-2 cell lysate
C - molecular farming | 2012 - Elelyso protein expression
25 1991 - First SMEs P kit
-— - Firs
8>S Eloki- 4580 m‘af 2011 - Bayer sells approval
2 Icon
8 8 Ay SME Genetics
Qo produced founded AG
> in plants
w £

Technology Peak of (inflated)  Trough of Slope of Plateau of
trigger expectations  disillusionment enlightenment productivity

Time and phases [-]

Rainer Fischer, Johannes F. Buyel, Molecular farming — The slope of enlightenment, Biotechnology Advances, Volume 40, 2020, 107519, ISSN 0734-9750,
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@ 10 produce recombinant proteins on an agricultural

scale, with yields of several tons per year. The cost-effectiveness of transgenic plants ;
increases if simple cultivation faciities such as greenhouses can be used for production E Eb (
In such a setting, we expressad a novel affinity |;¢d basad on the

fluorescent prot

DsRed, v c wtope ELDI rom the HIV- ﬂ u ' | —
neutraizing antibody 2F5 r-» Du\a zFV L\ fusion protein was produced I I w’t:\ ® n b ,'\
in 12 consecutive batches of transgenic 10 0 | na tabacum) plants over the

f blanching and immobiized

showed substantial variation (= 97 mg kg', n = 2
changes. Specficaly, we found that temperature peaks (>28°C) and intense Buminance

Knddler M, Rihl C, Emonts J and Buyel JF (2019) Seasonal Weather Changes Affect the Yield and
Quality of Recombinant Proteins Produced in Transgenic Tobacco Plants in a Greenhouse Setting. Front.
Plant Sci. 10:1245. doi: 10.3389/fpls.2019.01245
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Optimal PPFD for photosynthesis affected by other
environmental factors
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Phenotyping for environmental control and breeding
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Development of LCA-Multidimensional Map (LAMP): A Platform to Support Information
Sharing and Formulate CO,-Level-Reduction Plans toward Zero Emissions

Information of light quality, radiation flux, life-span,
electricity consumption of lighting facilities in a Data on secondary metabolites
greenhouse and plant factory. i

gf\40' CGA 20 r
%% 30 | a a 15
T 20} 10 |
O W

goow- 05 |
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Cont. L15 L20 L25 Cont. L1565 L20 L25

Leafy vegetables | Lettuce, Spinach, Komatsuna,
Chinese leaf vegetables,
Eruca vesicaria (Arugula),
Corchorus olitorius (Molokheiya),

Brassica oleracea var. acephala (Kale)
Fruit vegetables | Tomato, Cucumber, Strawberry

Petrole
2 > Light
Other vegetables | Radish, Broccoli sprout . oesad

Field crops Rice, Soybean

Develop t of LCA-Multidi ional Map (LAMP): A Medicinal plants | Glycyrrhiza, Red perilla, Jap;ese mint,
Platform to Support Information Sharing and Formulate CO>- Hypericum perforatum (St. John's wort),
Level-Reduction Plans toward Zero Emissions Japanese honeysuckle, Ophiorrhiza pumila

Flower plants Phalaenopsis, Eustoma grandiflorum

Sk Wik
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; : The application software interface
Shading material  (API) of various simulation models

Cocanuts:, Rice husk

Hikosaka, S.; Hayashi, E.; Nakano, A.; Kasai, M.; Yamaguchi, T.; Kozai, T. Development of LCA-Multidimensional Map (LAMP): A Platform to Support >
Information Sharing and Formulate CO,-Level-Reduction Plans toward Zero Emissions. Sustainability 2023, 15, 16066. » 120
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