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Usage of Biomanufacturing contributing to the environmental issues

For Decarbonization, Forest preservation,
Preventing marine pollution

m High functional material / Bio fiber

Fiber products made from proteins produced by microorganisms.
No microplastics are generated during washing, and the generated
laundry scraps are biodegradable, contributing to the prevention of

marine pollution.

For Decarbonization

For Preventing water
pollution and
resource depletion

m Bio fuel / SAF

Fuel derived from plants and
microorganisms without
using petroleum resources

m Bio fertilizer

Agricultural materials made from
microorganisms in soil that ) _
I I Total energies

promote plant growth.
=12 Royal Dutch Shell

For Decarbonization

For Decarbonization

m Bio chemical

Raw materials of rubber
products and bioplastic made
from renewable resources such

as sugar

m Imitation meat / Cultured meat

Meat made from plant-derived
proteins or cultured animal cells.

I*I Bioamber

= Impossible Foods



Market sectors expected to grow by biotechnology

® Analysis by McKinsey™ predicts that the global market for the bioeconomy
will reach 200 trillion yen to 400 trillion yen in 2030-2040.

® In addition to medical and healthcare, high growth is projected in the
material, energy, and food sectors.

Bioeconomy growth forecast (2030-2040)
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Conversion from Chemical process to Bioprocess
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Economy
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® As worldwide attention is paid to biology due to changes in situation such as the
pandemic or climate change, promoting bioeconomy is ever more important

® Bioeconomy Strategy has three featuring points to “realize the most advanced
bioeconomy society by 2030”

i) Promote market segment measures to achieve 92T yen market size by 2030
in the fields of bio-manufacturing, primary production and health care

i) Create outstanding bio-communities and attract human resources and
investment and enable new products and services

iii) Draw up guidelines for data linkage and usage by the end of FY2022 and
establish R&D and market introduction platform

® International collaboration is essential to promote bioeconomy, and there is high
potential for creating synergies among states sharing fundamental values



Global Bio Community

. |
I\AATD=1=F B (BiocK) B | _ Greater Tokyo Biocommunity ., —
(U] B9 : NPOA LTS/ (ACIAN—RERE | ﬁ | BBE —BEDENUACIIN-BE  Torye W
' v NIREAEE N A A AR BiocK | y (JBA) Biocommunity
IITEFETE S 1. i

bsaka, Kyoto, Kobe Tokyo Kanagawa, Chiba

2 RKIBIVF
REAY e IFB BROK-RRRIVT R b e
REA PSRN (CRA AL REAY () DREEMENAY | | oohe sl i B
REAFPSHIAREE (GRA_F) o BE, SRERAOTHT 7RI icereiy
BLEHER (FUAR) r%aé;m#ﬁ@ o
HEKERIAE R TFEMNE (RITE) R L = —
SHIH—F)0-4 (KRP) il 7iF s || GlIETIYY DAREIV?
< TR (RH) PHESEEOFI AN IOV | RRAZ LT FHMR
#A, B, T8 BE. HRBRNSHEREE ‘| WAMMN-ERSNERTS
° MEEERRS. HE || 93A-T4 IR=33 8h HRAHAIVAYT/
L’ | RS AAOAAN-RESE z = )
— .‘ _ e #BiENERFAT, LINK-) WEST B®BRIVY IHOETYT
- -— RRIEAT (TTNUE) L A,
; \ BERIAZERENTIE - e

HEAF
B{LFHRP (#F)

Fim/ (ATt (OEB)

MPEREXSDH (KBIC) /Z-

R AEERBERMATHES (MAB)
JUADSIARRR: FU—-Z201>5 -
R AE# /AR 5% [SPring-8)

K-20E1-49 [BE)

(BCRET)

TA-RE, EXBRICLAREFE
ERNBO4 JR-S3EH

DABIY7
HRBAROSATHLIAAE

R THIMBANALIA-33Y

JS-DE¥IC, iERIT O E DM
BT IEBFENA-T
VLSV =1

O - TEAY (H0B) RE

MERENS, RERS, K5
HEZMETIN-23Y
FrIA59>

=1

BFR-MITIV7

L DFADNATER. TEAZHL,

RERY ) NARICS B8 - %%
ERSOHER




5. Kawasaki<Area

The Open Innovation City with
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KEIDANREN (Japan Business Federation) 14 mar. 2023

Biotechnological Transformation(BX) Strategy

Il. BX Vision for Japan

A sustainable circular economy with capacity for renewal: Society 5.0 for SDGs

It is vital that Japan be the first country in the world to put BX into
practice

* We indicate the issues that are particularly important for Japan to quickly
realize BX and declare our commitment to solve them

1. Use biotechnology to create value: Build ecosystems

. Use biotechnologyto protect the Japanese public’s way of life:
Ensure economic security

. Use biotechnology to take a proactive role internationally: Global

rulemaking

. Position biotechnology as a priority for the nation:
Integrate policymaking from a command center

. Support biotechnology as an entire society: Cultivate
understanding among the public




Prospects for the Industrial Structure of Bio-Manufacturing
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Biomanufacturing Initiatives

® The Kishida Cabinet has designated biomanufacturing as a key agenda item for the GOJ.

® The Ministry of Economy, Trade and Industry (METI) has established two funding programs for
biomanufacturing. The total size of the funds is 500 billion yen (about $3.5billion).

® These funding programs will be used for projects that produce a variety of target substances, such as
high functional materials and biofuels, from CO2 and waste, etc.

® The program will foster a biomanufacturing industry that will diversify raw materials and products,

and design and develop efficient substance-producing microbes (smart cells).

@® Green Innovation Fund
(176.7 billion yen )
Development and demonstration
of bio-manufacturing technology
using CO2 as a raw material.
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@The Biomanufacturing Revolution Fund
(300 billion yen)

* Circulate clothing and food residues through
biomanufacturing.
* Promoting technological development for both solving

social issues and strengthening competitiveness.
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Bio-Manufacturing Revolution Fund(300 billion yen )

Establish a bio-based manufacturing value chain

Unused Innovative Product Examples of social issues
domestic bioproduction diversification that could be solved
resouces technology
Waste fiber Escherichia coli Bio fiber Resource and water shortage

(Cashmere substitute) :
—
L = P
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Joint development between BioPF and textile companies

Food waste Anaerobic bacteria Essential chemicals Resource and energy shortages

(ethanol, etc.)
il L
Municipal waste, % — a $ : m i I
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‘ Joint development between BioPF and materials companies

: - Dietary protein -
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Joint development between BioPF and food companies
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Bio-Manufacturing Revolution Fund(300 billion yen )
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advancement of pretreatment technology
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Development of Biotech Human Resources

Area

Skills required for each related area of biomanufacturing

Strain

PF modification

Separation/
purification/
processing

Fermentation/
production

Standardi
-zation

. Genetic

Chemistry

General

engineering
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Enhancing Supporting Industry for bio-manufacturing

2D DEED
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(USA, CHN, (DEU, USA) equipment (JPN)

GBR) -DNA/RNA (USA, DEU) -Spectrophotometer
synthesizer (JPN) -LC-MS, GC-MS (JPN)
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Future actions for establishing bio economy

1. Cost Reduction and Efficient Bio Economy
Technology Development, Establish bio circular economy

2. Value Creation
Certification system for GHG emission reductions and carbon credits

3. Market Creation and Public acceptance
Standards of product labeling, Consumer communication

Import/export rules
Public procurement

15



Foster international understanding and formulate rules

® G7 (April 2023) forms common understanding that
biomanufacturing is the key to solving climate change, resource

scarcity, and other issues.

® To promote the formation of a global market for biomanufacturing,
while communicating its advantages both domestically and
internationally, and to promote related rule formation and

standardization from an early stage.

78. Biomanufacturing :

We take note that biomanufacturing, which utilizes
engineered microorganisms under contained use to
produce various kinds of products, including
materials, fibers, and fuels from recycled resources
and CO2, as an emerging technology that could,
under certain circumstances and provided that
appropriate measures are put in place, provide
solutions to climate change and other issues such as
resource shortages.

We will advance cooperation on these technologies.
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Designing Future Society
for Our Lives

April 13 - October 13, 2025
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