<%ﬂ”ﬂ l»~®>

[ChdhoDIBEDY—F215—ITa/ I —0DEAH]

tEEXRFEXRFR LEMRIRIRE TFE 55

BEREE AT LHEE
2 AH —=®= K






SHM7EEIBE S ESRERRA%EIA—S A > e .
HES : 2025.12.25 13:00~17:00 (BK) jt{ﬁlﬁ_jﬁi
15 : LIRS X{EREE HX=E305 L

HiR#E 2
rChbhsDitEED
H—Fa5—IT/ = —DiEfHi]

IEBERFAFRLFMFR BREES AT LAMARE

o Fe A

BRFFEUT A #EEME H—R> 11— bSILHEBESFIR
IEBERFETY—> bSO RATA— A= 3 > FRERTLE S —
Blt>5y—RK

BHiZ BH—R

AEHOAE =
B 1. BES@RNCEROLBM

2. bmEOE &R &
H—mR>"a1—br3J)L (CN)Xx
Y—x+31>5—-T./)=— (CE) X
R Fv—IRZFT 4T (NP)

3. &% - B - TUTES
- BERIptER DILIEIE - SE591E
- ERE

4, dbBEOY—+15—T1 )/ =—XRICEIFTT



] BEXRFE KERTEMRR BIRAES AT LARARE
E;:I: _* (Kazuei Ishii) Laboratory of Sustainable Material Cycle Systems,
Faculty of Engineering, Hokkaido University
OFEE - BE
19705 (BBF045%) #LIREFEN
19894 (FrceF) dbX EIXR AZF
1993 (FAS5F) ITEBMEHETIFRIZE
19954 (FR7%F) KRERIFHARNEFETIFERIET
BTRHEIREAT
19974 (ERKIF) HR. BIF LD
20104F (FERk224F) EFRRERD
20184 (ER30%F) ZuZ (ARTIEICED) https://smcs.eng.hokudai.ac.jp/
20204 (w#02%F) deBEARFO/ (X b
EMWKE L ZEFRESMAHEENAER (RE~2024.3)
20245 (Hfl6ef) IBEXRTE HKEME H—R>Zi—bSILEFE
20255 (B78%) dtEEKRE JU—-—2 KSR TA—-—A—>3>

I TACER (EMERE). SUERNT. (SESHER ) “ s
- EEYEES 5T AE (L. BRI TA) YA Az thaTy
A AT RFLERS R (450, A AT —, MEaEs) i 4
 MISEEEEN LI E5O< 0 (BSHRAROTIOST Y N) o v o

OFNEERE
- NPORID BRI AT LTS (BER)
- NPO/\A AV RILIBE (HER)

- BEVMERERYR (BH, FHAREER) YE
- AXEHERRS (25) . |
- IAFRBBES T LARER RXELNEEREER) AR e, D%E%Z >7
. iE Tz /N [==2] 7N N ~[]1— S ~
il e, RIS, NEDO. Aums. ST - A RS, EEHE. 2022.3.31

LR, MHENOEZEZHEHD

41

[Zdr] [EVWOHEEDNCES—E
2hhbnd. Eh5. hMeDFLS !

BTd <« HEDIFD

- BRDBOTIZRL,  FCBET
- EDRIN 5L B - BETES
- BRUSDEANCEYS #H? D2
> AL ETT? FADRSH?
- BT BETEMPTNLSIC
- BSZEEEDNRL BOTEH<

[Zdr] (&
[HAIEDEIR ]



ik &R - TRIVF—DEE

(AbY2 :mEa, J0O—: K<) ‘ yNpie
15~105EM
A——
- ~ ~ N
HF R SEA | iR
iEiﬁ ﬂl;'QE Z
(LR S =) W LiE-E - )
IR . ZofE - BRI X —)L ¥B3¥E
Eh 1R JILF AT+ T - J
A BR
B MIKEEY)
2 ﬁE;E?JﬁE ——— -
L — = = 48
* %é.I’WAEZF R v i=
~
gE HE ~
. AR
am i ABNIER -
TLE— o Em (BLEFARE) BR J
N\
K& FIF3 msy
INAATS ) —)L BEFA CHETIE
7—\&“ [—1 =
3 SR Y ad s

AHORA
1. BERNEEROBE

» 2. jtlﬁL@itEi_E /Et
H—R>—a—hr3JL (CN)x
H—=*315—T3/=— (CE) X
R Fv—IRZFT 4T (NP)

3. B . EEE - 2UGEE
- BEENfmER DILIEAL - 594
- EREE

4. JbBEOY—F15—T3 )/ =—3FR(CEITT



Planetary Boundary

CLIMATE CHANGE

COo2
concentration

BIOSPHERE
INTEGRITY
. DEPLETION

S’A"e operating S/’ac
e

LAND-SYSTEM
CHANGE

Freshwater use
(Blue water)

Green
water
OCEAN
ACIDIFICATION
FRESHWATER CHANGE

BIOGEOCHEMICAL
FLOWS

FAFv—IRST«47 (BRBH)

2000 2010 2020 2030 2040 2050

A
B & BEEY
DU
A
SRR R
4 B
BEEH S} 1B,
Ly
7 A
2
M SIRTENE
2
‘2’ A
5 EHERD
” RLLENE
@

v u

EMSREDBERERS L. BIRSESTEIDMER
HIRERBE M S RIEHER SE5MIGBO5 (MBS RSN ERER202049A)

https://policies.env.go.jp/nature/biodiversity/j-gbf/about/naturepositive/

STRATOSPHERIC OZONE

ATMOSPHERIC
AEROSOL
LOADING

BAU (SETESED)



BEEREICKDRIEHE

The environmental impacts of food and agriculture

26% of greenhouse gas emissions come from food

GHGHEH Greenhouse gas _ Food Non-food
emissions 13.7 billion tonnes CO,eq 38.7 billion tonnes CO,eq

50% of the world’s habitable land is used for agriculture

TihFIAE Land use Agriculture Forests, shrub, urban area, freshwater
51 million km? 51 million km?

70% of global freshwater withdrawals are used for agriculture

2KFIA F-;ﬁfjhwatelr Agriculture Industry (19%)
wi rawais 70% of freshwater withdrawals Households (11%)

78% of global ocean and freshwater pollution

- Eutrophication Agriculture Other sources
E;&%b P 78% of global eutrophication 22%

Wild mammals (6%)

94% of global mammal biomass (excl. humans) is livestock

IHZLED . Mammal Livestock I

biodiversi
ty 94% of global mammal biomass (excluding humans)

71% of global bird biomass is poultry livestock

RHD Bird Poultry livestock Wild birds
EMSEFRE biodiversity 71% of bird biomass 29% of bird biomass

Data sources: Poore & Nemecek (2018); UN FAO; UN AQUASTAT; Bar-On et al. (2018). Licensed under CC-BY by the author Ilannah Ritchie
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Date published: November 2022

https://ourworldindata.org/environmental-impacts-of-food
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Elemental waste to Renewable Elements

Elemental waste
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History of Circular Economy RIEIOKKAIDO 1 1

Different Circular Economy business models in the
Value Hill by Ellen MacArthur Foundation (2013)

“Optimal Use”
Models
Support better usage
and supporting
service

“Circular
Dasigr” Moclele S @,
Design products
and materials with
the aim of long
term value
retention

“Value Recovery”
Models

Capture value after user
life

reuse/
redistribute
@ refurbish
remanufacture
recycle

incinerate/
landfill

“Circular Support” Models
Management, Support

Ellen MacArthur Foundation, “Towards the Circular Economy” (2013), p. 24
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