HESDGS? ~&R-MERIRICEITASDGsEN— R =—a—FT )L~
BARZMSE M IR ES REFFEERS-HLEIFEERER
SDGSD=HDNER-MEDORBIRFERARFT T E FiE
2022411 H18H (%) 14:00~18:00
N R EREKEEERMHERANEFa AR g k—IL+ ASA VBRI E

AR a—FSILEEERED
MMOEEHLHLS

FA th—

EREMRA-BE(HREY)
HRASREHIE

AN

HARZM=ZEE=S (238]~)
HARLCAZRRIS K (2017.1~2021.3)
BEEXRET)— A/ R—a R ESERES REATRREREZSERES
UNEP/IRP (B EIRIEETE - EEE IR/ \RIL) JTTA2/\—(2007-2016)




HARFMTEZEDREEITE

2014.4.24 (GBEH)

2016.5.23 (5B FH)

= CHE

Jkdt

l

2016.10.13 (&%)

BEAFHEEAHIPEASHEONRERGEMHETH
IEHFEELEAEOBRER BT LS LRI h)
BARSHSHMET 201494A248 13:30~

BT REEchA T -EREHOEHMN

;O #H—

HRACRE X ERT PR WAEST T YR
(1) BRI R HRR S AT LR

() B RAMARERY S EERWR R

BARFHERNEEREA
(HAFARMEREEEASHHREARIHEER)

Member
International R Panel, UNEP

FHOWEERIZET R0 L
BAZH4H #HIFEASAHOBERERRHIHE -
LETHERSBMTREETO— ULRERZRIZEDS i
FRE28E5R238 (£)13:00~17:00 B BRPiT=HERE

UNEPEEER/SRIVEEVDE B E-BRIERX

#0 #—
BAPHRREREA
RRKAF XL THRARH-BHT2EK

Member
International Resource Panel, UNEP

LURT L e T5 T TR BB AHB T R20OESE

BFPHEE FHIYEAS HHI¥O—Fvvdno—Ld9HE
P RE2SEI0F13E (F)13:00~17:00 K BFFHaHNE

ExRF{E BREARLERNDRE

O #—

WREAFRER - TFRTRE-BhLEHY
_ BATESEBERR

Member
International Resource Panel, UNEP

2019.8.5

(ISRIVTALABDY AV ETR)

ISRNTF 1Ry aw

NRT— AfEx®E  (ERXFE)
FEEAA  (BEAKXE)

HWEE hH F  (EiEXE
LR (ERERXFE
EEBAR  (BRE%

MER M (EEXP
TR#EE (REXF
AHMBSFZ (RREAXSE)
FEHRERE (HERS)

)
)
)
TE B (BEXE)
)
)

SDGsD=-H DER-HHOBREAICEATHLURII L

27N T—8— FO#— (RRAZ/BELREHER
(BFLCA¥E R, UNEPEIRSFER/ SHILERITB X 2yi)

2022.6.30
(REIFIROVLERSE)

RETFLUMRTDL02? ABREHEFREALLE-T0RE
A—H+AZEtviay 0S-16 202246F308 (F)
[h—RoZa—bSEREDURTEE IL—L4)

Hh—Ro=—a— FSILED
SA7HATNIZEBITH)RY

EREAER S (BREY)

0S16-3

FO th—

AAPHHEES S (23 ~)
BHARLCAZ=RI= R (2017.1~2021.3)
F)—wAf/—La BREESEER
UNEP/IRP (78 R/ S5 JL) ;LA 1—(2007-2018)




FRERE &Y

[FAERBDEREAX M S]]

BIRMFPHEIRIX. SDGsD B1Z12[ D<A EE O H>EFEIIZEZEICEFZRLTINVS,
SOH—RZa—rIIILBFRIZBEVWTH, —BEERIWTHEY HEVXT

LBZHEMMICEEENROONTILNS, ERBERICTTIEBIIMES LIC

KELERLGDEMN . ARV URCHOLTIE . BIZEENMGEICHERASWAGEEEREDOME

IRICEAL T, ZDHRKREREBZMEL, mMEEEICEBULGEERMHEBIROHY

FEiEimI HiGEL=LY,

[TRTSLIZEITHEEICET 5B X
HREMICH—RZ1—FIILBERAT I HoNSR, K BERREETHY
TV RETHIABERAEELINITHIRERZENS LU LEITEMT 52 EMN
BaNTNON. EDEZFEFTRARDAREICONTHEEZHSBELIL TS,

[(REBETEHIT ST —T—F]
SDGs. THhyFT)oF . h—hRo=—a—k5)L,  ERER. £&. LCA



RBEDIERK
C ZRTTDI—ILORIFERDOVLEN

. mENRAAGH . WEIO—DH#R

|

. ER#ES . EBRFEFE/ANRILDOIRE  IRP,IEA,IRENA,IPCC

. ERBEROEM T =/ R—2a B Z il

~

L VAV IV —LZEBFEAT-FED



Y AT FEUTAERICRIT = Fo—ERL—FAT
» Unpacking the SDGs by looking at how each SDG relates to well-being
shows, in most cases, a strong positive correlation.

» However, SDG12 (responsible production and consumption) and SDG13
(climate action) are negatively correlated with well-being.

H#: De Neve, JE., Sachs, J.D. The SDGs and human well-being: a global analysis of
synergies, trade-offs, and regional differences. Scientific Reports, 10, 15113 (2020).
https://www.nature.com/articles/s41598-020-71916-9

SDG12&13(EWell-beingé FL—K A7 E D 1EHE, Tl SDG12&SDG13D BAK (L 2
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Source: https://www.globalgoals.org/resources/



Goal 12 “Sustainable Consumption and Production”

[D<5HEA

C DAV EFEIDEF—S vk

Target 12.2: By 2030, achieve the sustainable management and efficient use of

natural resources

Indicator 12.2.1 Material footprint, material footprint per capita, and material footprint per GDP

Indicator 12.2.2: Domestic material consumption, domestic material consumption per capita,

and domestic material consumption per GDP

| TARGET

1241| [TARGET

12-2| [TARGET

12-3| [TARGET

12-4| [TARGET

12-5| | TARGET

12-6|

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

\l’ﬁ

IMPLEMENT THE
10-YEAR SUSTAINABLE
CONSUMPTION AND
PRODUCTION
FRAMEWORK

SUSTAINABLE
MANAGEMENT AND
USE OF NATURAL
RESOURCES

HALVE GLOBAL PER
CAPITA FOOD WASTE

| TARGET

RESPONSIBLE
MANAGEMENT OF
CHEMICALS AND
WASTE

SUBSTANTIALLY
REDUCE WASTE
GENERATION

121 [TARGET

12-8| |TARGET

12°A| [TARGET

PROMOTE
SUSTAINABLE PUBLIC
PROCUREMENT
PRACTICES

https://www.globalgoals.org/goals/12-responsible-consumption-and-production/
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REPORTING
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Figure 2. Two aspects of ‘decoupling’
Human well-being

FYUHEHNGRIAICE T, BFREL . .
BEDEEBEEL YT Economic activity (GDP)

| Resource decoupling

Resource use

‘/—’J Impact decoupling

1

Time

BREAMADIYVINWEEIZL-T. BEREEL Environmental impact

RIBADEZEEZTYRT

8 ELEIRIEET B E R E R/ R JL (UNEP/IRP)
https://www.resourcepanel.org/reports/decoupling-natural-resource-use-and-environmental-impacts-
economic-growth I
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From Linear Economy to Circular Economy

[ELVET BTRI—T BIREFH
B DEEF EEORER (Circular Economy)

CHOBERTHOREAFNIREVG S, BRO
HOENSWNGEITUH A IILIEHER

RENMBETRELCOUYIILOES |

A5 ZBF: Waste to Resources (2014) ZHEITEEER 8
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F MR & R/ 1 )L (International Resource Panel)
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Metal stocks in society: scientific
synthesis (2010)

_{METALSTOCkS &
" 7 RECYCLING RATES®

Recycling Rates of Metals
(2011)

Environmental Risks and
Challenges of Anthropogenic
Metals Flows and Cycles (2013)

Metal Recycling: Opportunities,
Limits, Infrastructure (2013)

E-Book: International Resource
Panel Work on Global Metal
Flows (2013)

https://www.resourcepanel.org/reports 12
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UNEP (2016). Global Material Flows and Resource Productivity. An Assessment Study of the
UNEP International Resource Panel
https://www.resourcepanel.org/reports/global-material-flows-and-resource-productivity-
database-link 13
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Figure 16. Global extraction (DE) of metal ores by material subcategories, 1970-2010, million tonnes
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WRI(1997,2000) OECD(2008) EUROSTAT(2018)  UNEP(2021)

MEASURING Economy-wide material
MATERIAL FLOWS AND flow accounts
RESOURCE PRODUCTIVITY

wwowoox | 2018 edition

The use of
natural resources
in the economy

A Global Manual on
Economy Wide Material Flow
Accounting

ume l.
The Accounting Framework

wewe | eurostati@

Regulation (EU) No. 691/2011 on

s H E R 2o MR A S
:ggikzﬁu‘mﬁﬁ“ EEC_?LE@%”BK”?* European environmental economic
il =z £

accounts [ZXkAHAHEt

https://www.wri.org/research/resource-flows, https://www.wri.org/research/weight-nations
https://www.oecd.org/environment/indicators-modelling-outlooks/MFA-Accounting-Framework.pdf
https://ec.europa.eu/eurostat/web/products-manuals-and-guidelines/-/ks-gg-18-006
https://www.resourcepanel.org/reports/global-manual-economy-wide-material-flow-accounting 16
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Imports
Exports
0.72

Direct

material Processed
inputs material s
6.69 772 tlDzlgslpatn.'e flows

Total

emissions
2.50

Emissions to air
249

Incineration

0.11 Waste landfilled

0.68

Natural resources
extracted

547
Waste

treatment
1.82

Material

use
4.38

Material
accumulation
2.56 /

|I)%_:;gcyclin@l ec.europa.cu/eurostatim

Legend

e Total

Backfilling
024

Material flows true scale in Gt/year (billion tonnes per year), EU, 2020

https://ec.europa.eu/eurostat/web/circular-economy/material-flow-diagram 17
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GHG emissions (%)

60

250

200

150

100

50
0

a. Global net anthropogenic GHG emissions 1990-2019 !
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+0.7% yr! +2.1% yr! +1.3% yr'

2%
5%
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Global net anthropogenic emissions have continued to rise across all major groups of greenhouse gases.

593Gt

2019

h. Global anthropogenic GHG emissions and uncertainties by gas — relative to 1990

CO,FFI CO;LULUCF CH, N:O F-gases
500
400
.-J\,’\\f\/\/ e 200
100
0
1990 2019 1990 2019 1990 2019 1990 2019 1990

The solid line indicates central estimate of emissions trends. The shaded area indicates the uncertainty range.

2019

HE DR

59 6.6 Gt

2019

CO; FFI

C0O; LULUCF
CHy

N;O

F-gases
Total

2019
emissions
(GtCO;-eq)

38+3
6.6+4.6
11+3.2
2716
1.4+0.41
59+6.6

I Fluorinated

gases (F-gases)

I Vitrous
oxide (N:0)

B vethane (CH,)

[ Net CO; from land
use, land use
change, forestry
(CO;LULUCF)

B €O, from fossil
fuel and industry
(CO,FFI)

1990-2019 Emissions
increase in 2019,
(GtCOz-eq) relative

to 1990 (%)

15 167
1.6 133
2.4 129
0.65 133
0.97 354
21 154

Source: IPCC_ AR6_WG3_SPM Figure SPM.1 https://www.ipcc.ch/report/ar6/wg3/
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3. Best practices for increasing resource efficiency

3.1 Overcoming barriers to resource efficiency

3.2 Initiatives and programmes for increased resource efficiency
3.3 Best practice examples of successful resource efficiency

" 8 Resource Efficiency:

. Potential and Economic 3 3 1 Materia|s
m Implications e
3.3.2 Land and soils

3.3.3 Water
3.3.4 Energy

3.4 Systems thinking and nexus issues

https://www.resourcepanel.org/reports/resource-efficiency

3. Best practices for increasing resource efficiency
3.3 Best practice examples of successful resource efficiency
3.3.1 Materials

Recycling of specialty metals may become increasingly important as a number of such
metals are key constituents of low-carbon technologies such as solar PV cells, wind
turbines and batteries.

BEHRRKR #FZFO—(2016):UNEP EEER/ARILDEBIEERNEMEICEAT HEHEREE,
REYERBIRFSIE, Vol. 27, No. 4, pp. 260 — 268. 24



“3.3 Best practice examples of successful resource
efficiency - 3.3.1 Materials” DZESIRE: (1/72)

In the area of materials, recycling has to date received the greater part of policy
attention through national and local government strategies and targets. However,
governments are becoming increasingly aware of the benefits of moving upwards
through the resource management hierarchy, ---. ldeally, reducing demand
would be the first priority of material management strategies, as it reduces the
energy use and environmental impacts of extracting and processing materials.

More substantial material reductions in product manufacturing are likely through
improved innovative design approaches.

Synergies between companies also offer potential for mutual benefit.

(The industrial symbiosis concept, e.g. Japanese Eco-Towns, Eco-Industrial-Park
iIn Korea)

Remanufacturing is another concept with growing interest. ---- Potential barriers
to remanufacturing are the public perception of the goods as second hand,
regulations that inhibit re-entry of material once classified as waste into the
supply chain, as well as market access restrictions of remanufactured products.

Many of the novel approaches to material efficiency discussed in this section
could be assisted by the emergence of new business models. Product service
systems such as leasing are important and widely transferable models.

Source: UNEP/IRP(2016) Resource Efficiency: Potential and economic implications



“3.3 Best practice examples of successful resource
efficiency - 3.3.1 Materials” DESIRE: (2/72)

* Recycling rates vary highly among countries for administrative, economic and
technical reasons. For some countries lack of access to and cost of technologies
are a barrier. Recycling rates also vary among materials, largely driven by the
convenience with which the materials can be accessed from waste streams, and

the value of those materials.

* Recycling of specialty metals may become increasingly important as a number of
such metals are key constituents of low-carbon technologies such as solar PV
cells, wind turbines and batteries.

* Incentives for resource efficiency are also important for waste management.
Examples :
Landfill tax in U.K.: GBP £7/tonne in 1996 to GBP £82/tonne in 2015,
recycling rates reaching nearly 45 per cent for household waste in 2014

Capannori town and Treviso city in Italy :Rates of domestic waste segregation
for recycling exceed 80 per cent, incentivized by “pay as you throw” systems,
under which they are charged according to the weight of non-recyclable

waste.

Source: UNEP/IRP(2016) Resource Efficiency: Potential and economic implications 26



The Role of Critical
Minerals in Clean Energy
Transitions
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The Role of Critical Minerals in Clean Energy Transitions

EVs use around six times more minerals than conventional vehicles

Typical use of minerals in an internal combustion engine vehicle and a battery electric vehicle

Glider I—
EV motor + generator [ ]
Battery - NCA N N
Battery - NCA+ I N
> Battery - NMC 333 I . I
= Battery - NMC 532 I NS
Battery - NMC 622 I ST
Battery - NMC 811 I Y
Battery - LFP & |
Battery - LMO O
w Glider I
© IC engine + powertrain [ |
50 100 150 200 250 300

kg per vehicle
Glider: &1 iR ZBR<E{K

https://www.iea.orqg/topics/critical-minerals
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m Nickel

mManganese
Cobalt

m Graphite

mREEs
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The Environmental and
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By 2050, low-carbon
energy technologies
will need 600

million tonnes of
metal resources

for infrastructure and
wiring.
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PHOTOVOLTAICS CONCENTRATED

WINDPOWER HYDROPO'WER NATURAL GAS, NATURAL GAS, GLOBAL ENERGY MIX
SOLAR POWER ‘WITH CCs* WITHOUT CC5* 2000
GHG emisslons 3% 4% 3% 1096 7% 4% 1009
Human health 123 8% 7% 13% 107% 100%
O O . ® - ®
Ecosystem health 1% 127% 66% 5% % 100%
‘Ilq, . a8 L]
Land use 4% g6% 3%

10%

1% 100%

Materlal requirements 140% 3% 207% kLR 1055

3% 22% 100%

https://www.resourcepanel.org/green-energy-choices-infographic-green-energy-english
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Overview of mitigation options and their estimated ranges of costs and potentials in 2030 (1/2)

Mitigation options

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CHs emission from coal mining
Reduce CH: emission from oil and gas

Energy

Carbon sequestration in agriculture

Reduce CH. and N2O emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste

Shift to balanced, sustainable healthy diets

AFOLU

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

. Enhanced use of wood products

Buildings

Source

Potential contribution to net emission reduction (2030) GtCO;-eq yr”
0 2 2

Net lifetime cost of options:

I Costs are lower than the reference
" 0-20(USD tCO,-eq")

I 20-50 (USD tCO,-eq”)

I 50-100 (USD tCO5-eq")

I 100-200 (USD tCO,-eq™)

T Cost not allocated due to high
variability or lack of data

- IPCC_ AR6_WG3_SPM Figure SPM.7 34
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Transport

Industry

Other
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Overview of mitigation options and their estimated ranges of costs and potentials in 2030 (2/2)

" Avoid demand for energy services
Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

| Enhanced use of wood products

Fuel efficient light duty vehicles

Electric light duty vehicles

Shift to public transportation

Shift to hikes and e-bikes

Fuel efficient heavy duty vehicles

| Electric heavy duty vehicles, incl. buses |
Shipping — efficiency and optimization

Aviation — energy efficiency

L Biofuels

Energy efficiency

Material efficiency

Enhanced recyding

Fuel switching (electr, nat. gas, bio-energy, H:)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-CO; emissions

Reduce emission of fluorinated gas
Reduce CH, emissions from solid waste

Reduce CHs emissions from wastewater

-
-
-
_—
[
== Net lifetime cost of options:
B Costs are lower than the reference
0-20 (USD tCO;-eq”)

B 20-50 (USD tC0-eq”)

I 50-100 (USD tCO:-eq”)

I 100-200 (USD tC0;-eq")
Cost not allocated due to high
variability or lack of data

——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

GtCOs-eq yr”

Source: IPCC_ AR6_WG3_SPM Figure SPM.7 35
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From 2010-2019, there have been sustained decreases in the unit costs of solar
energy (85%), wind energy (55%), and lithium-ion batteries (85%0), and large
Increases in their deployment, e.g., >10x for solar and >100x for electric vehicles
(EVs), varying widely across regions (Figure SPM.3).

The mix of policy instruments which reduced costs and stimulated adoption
includes public R&D, funding for demonstration and pilot projects, and demand
pull instruments such as deployment subsidies to attain scale.

In comparison to modular small-unit size technologies, the empirical record shows
that multiple large-scale mitigation technologies, with fewer opportunities for
learning, have seen minimal cost reductions and their adoption has grown slowly.
(high confidence)

Source: IPCC_ AR6_WG3_SPM paragraph B4.1
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_SPM.pdf 36
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Electric vehicles powered by low-GHG emissions electricity have large
potential to reduce land-based transport GHG emissions, on a life cycle
basis (high confidence).

Costs of electrified vehicles, including automobiles, two and three wheelers, and
buses are decreasing and their adoption is accelerating, but they require continued
iInvestments in supporting infrastructure to increase scale of deployment (Aigh
confidence).

Advances in battery technologies could facilitate the electrification of heavy-duty
trucks and complement conventional electric rail systems (/medium confidence).
There are growing concerns about critical minerals needed for batteries.

Material and supply diversification strategies, energy and material efficiency
improvements, and circular material flows can reduce the environmental footprint
and material supply risks for battery production (medium confidence).

Sourced sustainably and with low-GHG emissions feedstocks, bio-based fuels,
blended or unblended with fossil fuels, can provide mitigation benefits, particularly
in the short- and medium-term (/medium confidence).

Low-GHG emissions hydrogen and hydrogen derivatives, including synthetic fuels,
can offer mitigation potential in some contexts and land-based transport segments
(medium confidence).

Source: IPCC_ AR6_WG3_SPM paragraph C.8.3

https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_SPM.pdf 37
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Meeting climate mitigation goals would require transformative changes in the
transport sector.

Since AR5 there has been a growing awareness of the need for demand
management solutions combined with new technologies, such as the rapidly
growing use of electromobility for land transport and the emerging options in
advanced biofuels and hydrogen-based fuels for shipping and aviation and in other
specific land-based contexts (/A/igh confidence).

Changes in urban form, behaviour programs, the circular economy, the shared
economy, and digitalisation trends can support systemic changes that lead to
reductions in demand for transport services or expands the use of more efficient
transport modes (Aigh confidence)

Battery-electric vehicles (BEVs) have lower life cycle greenhouse gas emissions
than internal combustion engine vehicles (ICEVs) when BEVs are charged with low
carbon electricity (Aigh confidence). %D ATARKTHE

Land-based, long-range, heavy-duty trucks can be decarbonised through battery-
electric haulage (including the use of electric road systems), complemented by
hydrogen- and biofuel-based fuels in some contexts. These same technologies and
expanded use of available electric rail systems can support rail decarbonisation
(medium confidence).

Source: IPCC_ AR6_WG3 TS TS 5.3 Transport
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf 38
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Decarbonisation options for shipping and aviation still require R&D, though
advanced biofuels, ammonia, and synthetic fuels are emerging as viable options
(medium confidence).

Scenarios from bottom-up and top-down models indicate that, without intervention,
CO2 emissions from transport could grow in the range of 16% and 50% by 2050
(rmedium confidence)

The scenarios literature indicates that fuel and technology shifts are crucial in
reducing carbon emissions to meet temperature goals (high confidence).

There is a growing awareness of the need to plan for the significant expansion of
low-carbon energy infrastructure, including low-carbon power generation and
hydrogen production, to support emissions reductions in the transport sector (high
confidence).

The deployment of low-carbon aviation and shipping fuels that support
decarbonisation of the transport sector could require changes to national and
international governance structures (/medium confidence).

There are growing concerns about resource availability, labour rights, non-climate
environmental impacts, and costs of critical minerals needed for lithium-ion
batteries (medium confidence).

Legislated climate strategies are emerging at all levels of government, and together
with pledges for personal choices, could spur the deployment of demand and
supply-side transport mitigation strategies (medium confidence).

Source: IPCC_ AR6_WG3 TS TS 5.3 Transport
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf 39
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Battery-electric vehicles (BEVs) have lower life cycle greenhouse gas
emissions than internal combustion engine vehicles (ICEVs) when BEVs
are charged with low carbon electricity (high confidence).

Electromobility is being rapidly implemented in micro-mobility (e-autorickshaws, e-
scooters, e-bikes), in transit systems, especially buses, and to a lesser degree, in
personal vehicles. BEVs could also have the added benefit of supporting grid
operations. The commercial availability of mature lithium-ion batteries (LI1BS)
has underpinned this growth in electromobility. As global battery production
increases, unit costs are declining. Further efforts to reduce the GHG footprint of
battery production, however, are essential for maximising the mitigation potential
of BEVs. The continued growth of electromobility for land transport would entail
investments in electric charging and related grid infrastructure. Electromobility
powered by low-carbon electricity has the potential to rapidly reduce transport
GHG and can be applied with multiple co-benefits, especially in the developing
countries. {10.3, 10.4, 10.8}

Source: IPCC_ AR6_WG3 TS TS 5.3 Transport
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf 40
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 There are growing concerns about resource availability, labour rights,
non-climate environmental impacts, and costs of critical minerals
needed for lithium-ion batteries (medium confidence).

 Emerging national strategies on critical minerals and the requirements from major
vehicle manufacturers are leading to new, more geographically diverse mines. The
standardisation of battery modules and packaging within and across vehicle
platforms, as well as increased focus on design for recyclability are important.
Given the high degree of potential recyclability of lithium-ion batteries, a nearly
closed-loop system in the future could mitigate concerns about critical mineral
issues (medium confidence). {10.3, 10.8}

Source: IPCC_ AR6_WG3 TS TS 5.3 Transport
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf 41
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Anne Bouter, Xavier Guichet (2022):The greenhouse gas emissions of automotive
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We also propose recommendations for LCA practitioners to harmonize LIBs'
environmental assessments and save time for further analysis.
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