20244E3829H (£) 13:40 - 14:10 AES B
HARRERFS T ARESEESIR T T A —R
BREWGAS S>> D— 3y

H—R>Z1— b HEEZKRETD
BIRERN\DIREE & E MR

BYE,
ETOEERAT  AREEEE ERER R

SEBATAYE EESHRN =R
EEEIEHE ERER I JCRILAS) (—

i

=

ooooooooooooooooooooooo

mif.nies.go.jp




National
Institute for
Environmental

=1 -

- HROYIEF R ICHEDUEZEE) S EY) SRt E

- HARDYIE D O—DtEiE Rk =L & DR

o CCSICIRTZE UTR WL\ TR OB IR RIS (B8, £F)
o CCSICHRTF UIRWLWRM DB RO RIS (8K, &A> )
« YD BH RO K R LIFES

e K&

mif.nies.go.jp



National
Institute for
Environmental

H—R>INS TV 2024

ECEEE{EZ 1.5, 1.7, 2EB(CHIX D8N 50%H D% D DH—M2 )\ T v ME. 202457
&$T. ENEXN275GtCO,. 625GtCO,. 1150GtCO, THD. Nsld. #I78. 155, 28FD
DHHEE(CHZE T D, 1850F M SEEC2550GtCO M HEE Sz LH#EET.

1.5°C 1.7°C 2°C
(50% likelihood) (50% likelihood) (50% likelihood)

Source) Friedlingstein et al (2023), Global
) Carbon Budget 2023, EESD, 15, 5301-5369,
M Consumed https://doi.org/10.5194/essd-15-5301-2023

Gt CO ' Remaining

mif.nies.go.jp




b 100

ﬁlﬁ‘ A (L‘*j ﬂﬁ@

Material (%)
o))
o

2005

Year

(o)) —_
N
(,4A 8°001D) suoissiwe [ejo

o

2015

Institute for
Environmental

HREHABH=E 800 0000 e

MRIDEREIENSIIT(CET D
mZz2 MR A(F2015FT110E +
> CHFHEE=0D23% 7 5B,

|:| Plastic and rubber

:| Wood products EEF j I:I txd)gg'ﬂ:)
e ™ EECEARAET
= g(ter:r:rr]r:etals ;II{) I/jF' - E_Ijj (L_ A: 5
—— R i EaNasE

mif.nies.go.jp

Source) Edgar Hertwich (2021) Nature Geosczence 14 151 155.



National
Institute for
Environmental
Studies, Japan

EREECHSHFTDRENRDAFLE

-
(&

N
o

\// - EBREENSOGHGHIHE(X1995FhH

52015FDfE(C2. 5B (IBMUTZ,

(&)
1

N
o1 O

GHGHIHEEKRICHHDEIS(E. 1995

Greenhouse gas emissions (Gt CO2e/yr)  Share of metals (%)

401 —  FOH7%MN52015F(CIEFI11%I(C1E
35 A 1]”'./7E:o
30 1 Other sectors
s overnait || SR DGHGHHHE(C BRI, 2
20 - B Aluminium 3 NI 76% CrBAREL., IL="D A
15 1 BN Iron and steel MN$913%. #H'EI4%TH B,
10 1

5

74
?995 2000 2005 2010 2015

mif.nies.go.jp Data source: Edgar Hertwich (2021) Nature Geoscience, 14, 151-155




National
Institute for
Environmental
Studies, Japan

HRFIACHSZSHRIRIERE

20224
100% . _ o _
Figure 3.2: Relative contribution of different types of
- resources (extraction and processing), the
remaining economy (downstream use of resources
in the economy after extraction and processing) and
60% households (impacts of direct emissions and
resource consumption) to global environmental and
40% socioeconomic impacts for 2022.
20%
C\S G\S eg% ‘\& A éeé \Ge
\e@z \«\@9% %\e\%\‘ o A \i\‘&\ AF o™ \“0‘\{\0 Source) United Nations Environment Programme (2024):
Qe Q\,\\\"” W _\\‘e\é@\ \‘ec;\@% N Global Resources Outlook 2024: Bend the Trend —
@06 \05‘5\ Pathways to a liveable planet as resource use spikes.
-\\‘e\é“ International Resource Panel. Nairobi
O\

mfi.nies.go.jp



WIS AT LAICKDKUEZEE) & EMSERTE

National
Institute for

Environmental
Studies, Japan

B/ $EB
E!;El

Figure 3.7: Time series of climate change (left) and land-related biodiversity loss (right) impacts split by provisioning
system. The provisioning systems energy and mobility are represented in the graph by public mobility (dark blue),
energy (orange, including electricity, hot water supply and the production of fuels) and household fuel use (yellow,

including direct emissions from private mobility and heating).
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Industrial water supply: 279 76%

Water supply: 278 70%

Facility service for road transport: 306 69%

Travel agency and miscellaneous services related to transport: 313 68%
Services related to air transport: 312 62%

62%
61%
59%
57%
57%
53%
53%
53%
53%
52%
52%
51%

House rent (imputed house rent): 291

Airport and air traffic control: 311

Services related to water transport: 309
House rent: 290

Railway transport (passengers): 292

Mobile telecommunications: 316

Public administration (local government): 327
Real estate rental service: 289

Port and water traffic control: 308

Percentage of fixed-capital supply chain

Car rental and leasing: 360

Goods rental and leasing (except car rental): 359
Source) Hata et al. (2022), Fixed-

capital formation for services in Japan
. : — 1% incurs substantial carbon-intensive
Bl Fixed-capital supply chain 50% material consumption, Resources,
Bl Production supply chain | o, Conservation and Recycling, 182,
106334.

Road freight transport (except self-transport): 296
Harbor transport service: 301

Fixed telecommunications: 315
Port and water traffic control (public corporation): 307

. 5 10 15
0 ) Material footprint per unit production (t/million yen)
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b. Household consumption categories

(1) Production supply chain (2) Fixed-capital supply chain
Clothing - Household appliances -
Household appliances - Clothing -
Communications Oil products and others -
Education - Utilities -
Other products - ‘ Communications
Housing{-----"=="-="-=-=-=-=--=-=--=--=---------- Other products 1
Transport - 1 Food 1
Utilities - Education -

Oil products and others - Health care -

Health care Transport -
Other services Other services 1 ‘
Food Total: 1010 Housing Total: 454
0 200 400 600 800 1000 0 100 200 300 400 500
Material footprint (Mt) Material footprint (Mt)

Fig. 2. Capital-embodied material footprint (MF) for household consumption by supply chain type
and carbon footprint (CF) per unit MF by supply chain type, organized by material composition.

Source) Hata et al. (2022), Fixed-capital formation for services in Japan incurs substantial
carbon-intensive material consumption, Resources, Conservation and Recycling, 182, 106334.
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a. Material composition

(1) Production supply chain (2) Fixed-capital supply chain
Other imported resource . 0.2 Other biomass 1 : 0.1
. ] CF per unit MF: . | CF per unit MF:
Other biomass 1.1 (t-CO,eq/t) Other imported resource 0.46 (t-CO,eq/t) 0.2

Major metals -
Food biomass -

Major metals -

Other metals and ores 1
Imported products Other metals and ores 1
Wood biomass ‘ Imported products -
lronore{ =~ """"TTTTTTTTTooTooTossoossommoo-oo---d Wood biomass -

Other industrial minerals - 1 Iron ore -
Stone, sand and clay Other industrial minerals -
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Cyclical use 1 3 Cyclical use 1 ;
Fossil fuels ' | _ Towalz 101 Stone, sand and clay _ Tats; oy
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Material footprint (Mt) Material footprint (Mt)

Fig. 2. Capital-embodied material footprint (MF) for household consumption by supply chain type
and carbon footprint (CF) per unit MF by supply chain type, organized by material composition.

Source) Hata et al. (2022), Fixed-capital formation for services in Japan incurs substantial
carbon-intensive material consumption, Resources, Conservation and Recycling, 182, 106334.
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Material flow indicators (MFIs)

[1] SIRAE: RP
=GDP / DMI

*1: DMI; Domestic material input

[2] =A% =: FD

=amount of landfilled waste

3] EERAAZE (AL) :
CU,, = CU/(CU + DMI)

*2: CU; Amount of cyclical use

(4] IERFI AR (HO)
CU,.: = CU/GW

*3: GW; Amount of generated waste

2020F 18

RP = 460,000 JPY/t

FD = 12.8Mt

CUin = 15.9%
CUout = 41.6%

2025F HIZE

RP = 490,000 JPY/t

FD = 13Mt
CUin = 18%
CUout = 47%
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Agriculture, forestry and fishery:
Foods & Beverages:

Textile products:

Pulp, paper & wooden products:
Chemical products:

Petroleum & coal products:
Plastic & rubber products:
Ceramic, stone & clay products:
Iron & steel:

Non-ferrous metals: 10

Metal products: 11

Mechanical machinery: 12
Electrical equipment: 13

©O© 00 NOoO O b WDN -~

National
Institute for

ACS

Environmental
Studies, Japan

a. Resource productivity

20114 & 20154 fiE

38/ 9+Hi/t 42 7FH/t

MFI & CEOZ L ICBE T %4058

= MICI [—1 MICD = MDCI B MDCD
ERAEEMERIZM) & GHGEEHE(C) DAL 1T F B FEZED
P DE - HENERE
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 EMWEC

Transport equipment: 14 a&%)
Other industrial products: 15
Construction: 16
Utilities: 17
Real estate: 18
Medical & Health care: 19 percentages of the four types in 22 industries, weighted by the total output of
Communications: 20 the sectors included in each industry
Services: 21
Others: 22 . I .
Source) Hata et al. (2023) Supply Chain Factors Contributing to Improved Material Flow
Total: TO - - . - Indicators but Increased Carbon Footprint, Environmental Science & Technology 2023 57 (34),
N 0% 20% 40% 60% 80% 100% 12713-12721.
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c. Cyclical use rate of inflow

20114 & 20154 fiE

15.2% 16.3%

Agriculture, forestry and fishery:
Foods & Beverages:

Textile products:

Pulp, paper & wooden products:
Chemical products:

Petroleum & coal products:
Plastic & rubber products:
Ceramic, stone & clay products:
Iron & steel: 9

Non-ferrous metals: 10

Metal products: 11

Mechanical machinery: 121
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Construction: 16 | ' | ]
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Real estate: 18
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Others: 22

percentages of the four types in 22 industries, weighted by the total output of
the sectors included in each industry

Source) Hata et al. (2023) Supply Chain Factors Contributing to Improved Material Flow
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Fig. 5: GHG emissions associated with the global copper cycle, 2015-2050: (a) Share of
the copper cycle in the total emissions budget for fossil fuels and industry; (b) Waterfall
chart showing the extent to which different production-side strategies reduce GHG
emissions from the global copper cycle in 2050.

Takuma Watari et al. (2022) Resources, Conservation and Recycling,179, 106118.




National
Institute for
Environmental

1.5°CORREFED T TOWRY A DIHSDREMHRH S G

140
Business as usual

120 A -
:__cu\ (g g) Usin_g Iess_ b_y increased (-23%)
=1 4_2 service efficiency
8 100 -
2 (94kg/capita)
~ 807 €€~ Strategies to increase
§ Mﬁl available in-use stock
? 60 -
I Lifetime extension
= I Fabrication yield improvement
© 407 mmm Advanced sorting
S_’ Aggressive recycling

201 W Electrification
B Energy efficiency improvement
O 1 1 1 1 1 1

2015 2020 2025 2030 2035 2040 2045 2050
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Figure 3. Pathways to
achieving net-zero
embodied carbon in
buildings across Japan.
Net CO, emissions
include carbon storage
in concrete and HWPs,
in addition to carbon
emissions from material
production. A detailed
balance of positive and
negative CO, fluxes is
shown in Figure S12 in
the SI.
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The Global Resources Outlook 2024

The 2024 edition of the Global Resources Outlook sheds light on

:J:‘ln:n:‘”t how resources are essential to the effective implementation of the
Agenda 2030 and multilateral environmental agreements to tackle
Bend the trend ) ..
Pathways to a liveable planet as the trlple planetary CrISIS.

resource use spikes

GRO2024 provides 9 key messages; speed-up, demand-side measures

Bold policy action is critical to phase out unsustainable
activities, speed up responsible and innovative ways of
meeting human needs and promote social acceptance of the
necessary transitions.

The prevailing approach of focusing on supply-side
(production) measures must be supplemented with a much
stronger focus on demand-side (consumption) measures.

Global Resources Outlook
2024 Source) United Nations Environment Programme (2024): Global Resources Outlook 2024: Bend the Trend

— Pathways to a liveable planet as resource use spikes. International Resource Panel. Nairobi
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