Supplementary document

From Demand to Circularity: Rethinking National Strategy on Automobile Battery Supply Chain for Sustainability

Yi Dou1, Aya Heiho2, Yasunori Kikuchi1,3,4

1 Institute for Future Initiatives, The University of Tokyo, 7-3-1 Hongo Bunkyo-ku, Tokyo 113-8654, Japan
2 Faculty of Environmental Studies, Tokyo City University, 3-3-1 Ushikubo-Nishi, Tsuzuki-Ku, Yokohama, Kanagawa 224-8551 ,Japan
3 Presidential Endowed Chair for “Platinum Society”, Organization for Interdisciplinary Research Project, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan
4 Department of Chemical System Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8654, Japan




CONTENTS

Acronyms and abbreviations	6
1. Model Overview	7
1.1 Goal and Scope	7
1.2 Model Framework	7
1.3 Indicator Selection	11
1.4 Overall Assumptions and Parameter Settings	12
2. Submodules and Intermediate Calculations	18
2.1 Passenger Car Ownership	18
2.2 Inflow, Outflow, and In-Use Stock in the Passenger Car Market	25
2.3 EV Penetration in the Passenger Car Market	31
2.4 Battery Chemistry	35
2.5 Collection and Secondary Use of Spent Batteries	39
2.6 Recycling of Spent Batteries	41
2.7 Tracking and Mandatory Collection of Batteries	42
3. Supplementary Information on Scenario Analysis	44
3.1 Material Flow and Circularity Changes by Elements	44
3.2 Detailed Results from Scenario Matrix for Policy Assessment	47
3.3 Additional Scenarios	52
3.4 Sensitivity Analysis	53
References:	55



FIGURES
Figure S1. Model framework and system boundary.	7
Figure S2. LIB supply chain policy options and scenarios setting.	9
Figure S3. Interconnections between influencing factors and linkage to the calculation flow.	10
Figure S4. Definition of inflow, outflow, open loop and closed loop.	11
Figure S5. Population of Japan (1990-2019) and its prediction (2020-2070).	17
Figure S6. The changes of the number of households and household size in Japan (1970-2019) and the projections (2020-2050).	18
Figure S7. The proportion of registered car-sharing users relative to the total population (2005-2024) and its projection (2025-2050).	18
Figure S8. Total actual length of paved roads in Japan (1990-2024) and its projection (2025-2050).	19
Figure S9. The density of densely inhabited district (DID) in Japan (1970-2024) and the assumption on future changes (2025-2050).	20
Figure S10. The ownership of passenger vehicles in Japan (1966-2024) and its projection (2025-2050).	21
Figure S11. The ownership of various vehicles in Japan (1966-2020).	22
Figure S12. Actual survival rate of passenger cars in Japan (2019) and its fitted curve by Weibull distribution.	23
Figure S13. Actual passenger car ownership (1993-2019) and the comparison to the calculation result backwards from 2019.	24
Figure S14. Estimated changes in vehicle age distribution of passenger cars in the past (adjusted with actual ownership)	24
Figure S15. Projection of changes in vehicle age distribution of passenger cars in the future	25
Figure S16. New passenger car registration and deregistration (1993-2019) and future projection (2020-2050) in Japan.	26
Figure S17. Export of new passenger cars from Japan to overseas (2017-2023) and its projection (2024-2050).	27
Figure S18. Export of used passenger cars from Japan (2017-2023) and its projection (2024-2050).	28
Figure S19. Market share of different types of passenger vehicles in new passenger cars sales market of Japan (2008-2022) and the projection (2023-2050).	29
Figure S20. Market share of new passenger car sales in Japan (2008-2024) and projection (2025-2050)	30
Figure S21. Changes of passenger car fleets in Japan (2008-2024) and the projection (2025-2050).	31
Figure S22. Shares of passenger cars exported from Japan (2017-2023) and the projection (2024-2050).	32
Figure S23. Overseas ownership BEV and PHEV passenger cars exported from Japan.	32
Figure S24. Market sharing of different LIB chemistry in annual new battery sales.	35
Figure S25. Final collection of spent automotive LIBs in scenarios	37
Figure S26. In-use capacity of automobile LIBs in scenarios	38
Figure S27. Used car export (2017-2023) and the projection (2024-2050)	41
Figure S28. Material flow changes of lithium in automobile LIBs	42
Figure S29. Material flow changes of cobalt in automobile LIBs	43
Figure S30. Material flow changes of nickel in automobile LIBs	44
Figure S31. Material flow changes of copper in automobile LIBs	45
Figure S32. Changes on circulation rate of critical minerals in automotive LIBs	46
Figure S33. Indicators comparison between integrated scenarios	47
Figure S34. Annual virgin material input of critical minerals in automotive LIBs in 2035 and 2050.	48
Figure S35. Reduction rates relative to the maximum annual virgin material input of critical minerals in automotive LIBs in 2035 and 2050.	48
Figure S36. Inflow circulation rate of critical minerals in automotive LIBs in 2035 and 2050.	49
Figure S37. Synergy effects of paired policies on the reduction rate of virgin material input of critical minerals in 2035 and 2050.	50
Figure S38. Synergy effects of paired policies on the circulation rate of virgin material input of critical minerals in 2035 and 2050.	51
Figure S39. Additional scenarios under NCX-oriented strategy.	52
Figure S40. Additional scenarios under secondary use of all spent LIBs.	53
Figure S41. Sensitivity analysis on virgin material input and inflow circulation rate.	55

TABLES
Table S1. Policy and measure options in LIB supply chain and parameter settings.	14
Table S2. Statistical data collected from the national statistics and reports.	15
Table S3. Parameter settings regarding the future socio-economic changes of Japan.	16
Table S4. Coefficients calibrated for estimating passenger car ownership	17
Table S5. A simplified table for calculating the survival ratio of passenger cars.	27
Table S6. Calculation of sales-weighted average capacity of BEVs and PHEVs.	34
Table S7. Sales-weighted average battery weight and critical minerals included.	34
Table S8. Lifetime parameter settings for LIBs.	37
Table S9. Policy options regarding secondary use of spent automotive LIBs	39
Table S10. Recycling progress under three assumed levels	40
Table S11. Parameter settings for tracing and mandatory collection	40
Table S12. Sensitivity analysis on virgin material input and inflow circulation rate.	54


[bookmark: _Toc199865008]Acronyms and abbreviations

	EV
	Electric vehicle

	HEV
	Hybrid electric vehicle

	BEV
	Battery electric vehicle 

	PHEV
	Plug-in hybrid electric vehicle 

	ICEV
	Internal-combustion engine vehicle

	FCV
	Fuel cell vehicle

	CNF
	Carbon neutral fuel

	LIB
	Lithium-ion battery 

	LFP
	Lithium iron phosphate

	NCA
	Lithium Nickel Cobalt Aluminum Oxide 

	NMC
	Lithium Nickel Manganese Cobalt Oxide 

	LMO
	Lithium manganese oxide 

	Li-S
	Lithium-sulfur battery

	Li-Air
	Lithium-air battery

	MFA
	Material flow analysis

	DID
	Densely inhabited district

	IEA
	International Energy Agency

	JAMA
	Japan Automobile Manufacturers Association




[bookmark: _Toc199865009]1. Model Overview
[bookmark: _Toc199865010]1.1 Goal and Scope
This document is a supplementary document for the manuscript “From Demand to Circularity: Rethinking Japan’s Automobile Battery Supply Chain for Sustainability”.

The goal of this study is to evaluate how supply chain interventions can accelerate the circularity of critical minerals such as Li, Ni, Co and Mn, in the context of the world and Japan’s rapidly electrifying transport sector. To this end, we develop a dynamic material flow analysis (MFA) model that integrates eight key influencing factors and eighteen targeted policy measures affecting various stages of the automotive lithium-ion battery (LIB) supply chain. The scope of the analysis includes both short-term (to 2035) and long-term (to 2050) time horizons, examining the individual and synergistic impacts of policies on resource conservation and material circularity. By simulating multiple policy scenarios, the study aims to inform integrated, stage-sensitive strategies that align resource security, circular economy goals, and decarbonization in national EV transition planning.

[bookmark: _Toc199865011]1.2 Model Framework
The model framework and system boundary are illustrated in Figure S1. We consider a closed-loop supply chain for automotive LIBs that can be directly managed within Japan or by the Japanese automobile industry. The supply chain encompasses the manufacturing and primary use of LIBs, followed by the collection, optional secondary use, recycling, and final waste management of spent LIBs. Although mining is excluded from the closed loop, Japan is assumed to import primary minerals when necessary. Outflows of recovered critical minerals to other industries are assumed to be restricted, while inflows of recovered minerals from external industries are considered outside the system boundary. The simulated vehicle fleet includes only passenger cars, excluding buses and trucks, as these may adopt hydrogen-based fuel cell technologies rather than battery-based systems in the future. EVs that are directly imported into Japan or exported from Japan are included within the supply chain under the control of Japanese manufacturers. However, used vehicles exported overseas are excluded from the model due to weak traceability. Accordingly, we define two types of material losses for critical minerals: “loss in recycling,” representing inefficiencies during recycling processes, and “loss in tracking,” representing losses associated with incomplete collection of spent LIBs and the export of used vehicles.

[image: タイムライン が含まれている画像

AI 生成コンテンツは誤りを含む可能性があります。]
[bookmark: _Toc208439467]Figure S1. Model framework and system boundary.

In the model framework, critical minerals are initially input into battery manufacturing for the production of automotive lithium-ion batteries (LIBs). These newly manufactured LIBs are embedded in newly sold passenger cars, which are either used in the domestic market or exported overseas through vehicle trade. Once these batteries reach the guaranteed lifespan set by automotive manufacturers—or when the vehicles reach the end of their service life (i.e., registration cancellation)—spent LIBs are collected by dealerships or dismantlers. Following collection, depending on policy decisions, some spent LIBs are repurposed for secondary use in stationary energy storage, while others are directly sent for recycling to recover critical minerals for new LIB production. A proportion of deregistered passenger cars are exported abroad, and policy may determine whether their embedded LIBs should be removed and collected prior to export. Recovered critical minerals from the recycling process are then reintroduced into the manufacturing of new LIBs. As shown in Figure S1, the critical minerals considered in this study include lithium (Li), nickel (Ni), cobalt (Co), and manganese (Mn), in alignment with the majority of existing literature. The model accounts for a wide range of battery chemistries, including LFP, NCA, NMC111, NMC523, NMC622, NMC622–Graphite (Si), NMC811–Graphite (Si), NMC955–Graphite (Si), Li–Sulfur, and Li–Air, consistent with the projections in Xu et al.’s previous study on market shares of LIB chemistrie1. Vehicle fleets in the simulation include internal combustion engine vehicles (ICEVs), hybrid electric vehicles (HEVs), battery electric vehicles (BEVs), plug-in hybrid electric vehicles (PHEVs), fuel cell vehicles (FCVs), and others, following the scenario settings defined by the Japan Automobile Manufacturers Association (JAMA)2.

The integrated dynamic material flow simulator has the capacity to account for all policies and measures related to the LIB supply chain, automatically calculating annual changes in the proposed indicators to assess material flow dynamics. Not only does Japan, as an automobile-exporting country, have the ability to implement strategies for battery technology, recycling, and secondary usage and indirect factors such as traffic demand reduction, but it can also influence the overseas use of automotive LIBs through its sales networks, and international rule-making. Based on the defined system boundary of the automotive LIB supply chain, we identify eight key influencing factors, labeled ①–⑧ in Figure S1, where policies can be introduced to reshape the supply chain by controlling material quantities, altering composition, or redirecting flows. For each intervention point, we consider two to three policy options that could be implemented by government or industry, categorized by their level of ambition and intervention intensity (denoted as a, b, and c). These policy options are further classified into supplier-side and user-side interventions, as summarized in Figure S2(a). Supplier-side interventions include battery chemistry, battery service life, traceability & mandatory collection and recycling processes—factors primarily affecting supply management. In contrast, user-side interventions involve electric vehicle penetration, secondary use of batteries, used-car exports, and traffic demand management, which mainly relate to demand-side control. 

[image: グラフィカル ユーザー インターフェイス
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[bookmark: _Toc208439468]Figure S2. LIB supply chain policy options and scenarios setting.

Given that the twenty defined policy options can yield 1,296 possible combinations, we organize them into a more interpretable structure. As illustrated in Figure S2(b), we construct a two-dimensional matrix with supplier-side and user-side policy interventions as the two axes. Along each axis, policy parameters are adjusted according to intervention type and intensity. For instance, along the supplier-side axis, only interventions ①–④ are escalated from option a (baseline), to b (moderate), and c (ambitious). This design allows us to group the 1,296 policy combinations into nine representative scenarios, labeled S11 through S33. S11 represents minimal intervention on both axes, while intermediate scenarios (e.g., S12, S21, S22) reflect moderate interventions. Scenarios S23, S32, and S33 denote ambitious interventions, requiring greater commitment from both government and industry to meet more aggressive targets. Among them, S22 serves as a balanced reference case, with moderate interventions and corresponding stakeholder effort aimed at achieving moderate improvements in resource conservation and circularity. To further evaluate the impact of individual and paired policy interventions, we establish an additional scenario matrix, as shown in Figure S2(c), which includes all single-policy and dual-policy combinations. This enables us to identify key leverage points as well as potential synergies or trade-offs between policies.

Figure S3 illustrates the interconnections among policy options, parameter inputs, and key assumptions, as well as their linkage to the overall calculation flow.
[image: テキスト
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[bookmark: _Toc208439469]Figure S3. Interconnections between influencing factors and linkage to the calculation flow.

[bookmark: _Toc199865012]1.3 Indicator Selection
To evaluate the impact of policy interventions on the circularity of critical minerals, we employ three key indicators: cumulative input of virgin critical minerals, annual input of virgin critical minerals, and the circulation rate. The first indicator captures the total virgin material input from 2025 to the target year, reflecting long-term pressure on mineral extraction and international trade. The second indicator tracks annual virgin material demand, highlighting potential supply–demand mismatches and indicating how effectively recovered materials substitute primary inputs amid rapidly growing battery demand. The third indicator, the circulation rate, is assessed across three dimensions—inflow circulation, outflow circulation, and a weighted average circulation rate—following the framework proposed by the World Business Council for Sustainable Development3. Comparing shifts in these dimensions reveals how quickly and to what extent recycling of spent LIBs contributes to overall material circularity. An effective policy combination is expected to simultaneously increase circulation rates while reducing both cumulative and annual virgin material inputs. Together, these indicators offer a comprehensive lens to assess how supply chain interventions reshape the material flow of critical minerals in the automotive battery sector.

[image: アイコン
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[bookmark: _Toc208439470]Figure S4. Definition of inflow, outflow, open loop and closed loop.

Three indicators are employed to assess the circularity of critical minerals in the supply chain. The inflow circulation rate denotes the proportion of recycled materials in the total input for battery production. The outflow circulation rate reflects the proportion of materials recovered through recycling relative to total waste outflows. The weighted average circulation rate represents a composite measure that integrates both inflow and outflow dimensions. These indicators are defined as follows: 
Inflow circulation rate                   (Equation 1)
Outflow circulation rate                  (Equation 2)
Weighted average circulation rate       (Equation 3)
let  represent the inflow of virgin raw materials,  and  denote open-loop recycling from and to other industries or countries,  represent final disposal, and  indicate closed-loop recycling within Japan’s automotive supply chain. Given the lack of clear data on cross-industry flows of recycled materials ( and ), these are excluded from the calculation. As a result, the indicators focus exclusively on closed-loop dynamics within the automotive LIB supply chain.

[bookmark: _Toc199865013]1.4 Overall Assumptions and Parameter Settings
The integrated dynamic material flow simulator developed in this study relies on numerous adjustable parameters and assumptions, which inevitably introduce uncertainty regarding future developments. 

First, although the global transition to EVs is broadly anticipated, consumer preferences and policy trajectories remain highly fluid, influencing adoption rates4. While Western countries are enforcing stringent recycling requirements within their regulatory frameworks, emerging economies such as Thailand are also advancing toward domestic EV production mandates5. The future competitiveness of Japanese EVs and battery technologies further compounds the uncertainty surrounding Japan’s domestic market and export potential. We assume that Japan can keep his advantages in automobile industry during the transition to EVs. 

Second, ongoing innovations in battery technology are likely to yield a wider array of chemistries and usage scenarios, shaped by factors such as energy density, cost, safety, and integration with power grids6. These developments may exceed current projections, leading to highly variable adoption patterns for both EVs and battery chemistries. We follow the projection of domestic car market sharing by JAMA2, the projection of world car market sharing by International Energy Agency (IEA)7, and the projection of battery chemistry sharing changes provided by Xu et al1. These projections adopted in the dynamic MFA model can be revised anytime before operating. 

Third, the actual service life of EVs remains uncertain. For instance, recent studies indicate that EVs in China have significantly shorter lifespans than ICEVs8, while evidence from Great Britain suggests parity in longevity between EVs and ICEVs9. We assume all types of passenger cars have the same lifespan referred to the age distribution in 2019 and remain the same from then on. 

Fourth, market trends increasingly favor higher-capacity batteries to support longer travel distances and heavy-duty transport. Advances in technologies such as all-solid-state batteries—which promise higher voltage and energy density—may mitigate the resulting increase in critical mineral demand10. Thus, we assume a fixed battery capacity per vehicle and remain the same during the EV transition. 

This study also incorporates several assumptions in modeling material flow allocation. On the one hand, it is assumed that spent LIBs used in secondary usage remain fully within the automotive supply chain and are 100% collected after retirement. However, losses are acknowledged at the stages involving dismantlers and used-car exporters, due to insufficient regulation and legal enforcement. On the other hand, the model assumes no capacity constraints in the secondary-use market, whereby all collected spent LIBs can be repurposed for stationary energy storage worldwide. Additionally, battery refurbishment is included as a strategy to extend service life. For simplification, all primary-use stationary energy storage systems are assumed to utilize only LFP batteries. More detailed assumptions can be found in the following descriptions of submodules. 

The eight influencing factors, twenty policy options, and key parameter settings are summarized in Table S1. Further details are provided in the following sections.

[bookmark: _Toc199865706][bookmark: _Toc208439362]Table S1. Policy and measure options in LIB supply chain and parameter settings.
	Factors
	Policy and measure options
	Descriptions

	①Battery chemistry
	a. NCX-oriented
	NMC batteries are dominant in the automobile market.

	
	b. LFP-oriented
	LFP batteries are dominant in the automobile market. 

	
	c. Li-S/Air-oriented
	Li-S/Air batteries are dominant in the automobile market. 

	②Battery service life
	a. Current situation unchanged
	The guarantee periods of LIBs for BEVs, PHEVs and stationary energy storage are set to be 7, 8, and 10 years, respectively11. 

	
	b. Extended situation
	The guarantee periods set above are extended to 11, 12, and 15 years, respectively (average during 2025-2050)12.

	③Tracing and mandatory collection
	a. Current situation unchanged
	75% of spent LIBs in domestic and 10% in overseas are collected by closed loop13. 

	
	b. Strengthened by sales network
	95% of spent LIBs in domestic and 40% in overseas are collected by closed loop.

	
	c. Strengthened by international rule-making
	95% of spent LIBs in domestic and 90% in overseas are collected by closed loop.

	④Recycling progress
	a. Low level
	LFP batteries are not recycled; the recycling rate for Li is 50%, and it for Ni, Co, and Mn reaches 90%14. 

	
	b. Moderate level
	LFP batteries are recycled; the recycling rate for Li, Ni, Co, and Mn reaches 90%.

	
	c. Ambitious level
	LFP batteries are recycled; the recycling rate for Li, Ni, Co, and Mn reaches 99%.

	⑤Penetration of EVs
	a. BEV-oriented
	ICEVs quit the domestic new sales market by 2035, while BEVs dominate the market by 2050. Overseas market share changes are referred to as the prediction by IEA7. 

	
	b. CNF-oriented
	ICEVs quit the domestic new sales market by 2035, while BEVs and PHEVs divide the market equally by 2050. Overseas market share changes are referred to as the prediction by IEA7. 

	⑥Secondary use
	a. All for secondary use
	All spent LIBs are accepted for stationary energy storage and used worldwide. 

	
	b. LFPs for secondary use
	The capacity required for domestic stationary energy storage is limited so that excessive spent LIBs have to be immediately recycled. The capacity limit in Japan is assumed to be proportional to the world tendency referred to IRENA15. 

	
	c. All for immediate recycling
	All spent LIBs are immediately recycled. Instead, the required capacity for stationary energy storage is covered by new LFP batteries. The substitution ratio of spent LIBs to new LIBs is set as 80% (SoH=80%).

	⑦Used-car export
	a. Export with LIB
	LIBs are exported with used cars as usual. 

	
	b. Export without LIB
	LIBs are regulated not to be exported with used cars.

	⑧Traffic demand management
	a. Current situation unchanged
	No reduction in road infrastructure or promotion of car-sharing domestically.

	
	b. Car-sharing and compact city
	Reducing road infrastructure due to depopulation and promoting car-sharing domestically.



Table S2 summarizes the statistical and estimated data from referenced sources that are used as model inputs for tracking historical changes and conducting trend analyses.

[bookmark: _Toc199865707][bookmark: _Toc208439363]Table S2. Statistical data collected from the national statistics and reports.
	Statistics
	Period
	Reference
	Status

	Ownership of passenger vehicles
	1966-2023
	Automobile Inspection & Registration Information Association 16
	Statistic value

	Population; Number of households
	1990-2019
	National census of Japan 17
	Statistic value

	Average household income
	2005‐2018
	[bookmark: OLE_LINK1]Comprehensive Survey of Living Conditions 18
	Statistic value

	Average purchase price of passenger vehicles
	2005-2023
	Current Survey of Production 19
	Statistic value

	Number of car-sharing members
	2002‐2023
	Survey by Foundation for Promoting Personal Mobility and Ecological Transportation 20
	Statistic value

	Fleet composition of passenger vehicles
	2019.3
	Automobile Inspection & Registration Information Association 21
	Statistic value

	Prospects of number of households
	2021-2050
	“Future prospection of number of households in Japan” by National Institute of Population and Social Security Research 22
	Estimated value

	Prospects of population
	2021-2050
	“Future prospection of population in Japan” by National Institute of Population and Social Security Research 23
	Estimated value

	New passenger cars export
	2017-2023
	The statistics of trade24
	Statistic value

	Used-car export
	2017-2023
	The statistics of trade24
	Statistic value



Table S3 summarizes the referenced sources used to estimate future socio-economic changes related to purchasing power in the domestic passenger car market.

[bookmark: _Toc199865708][bookmark: _Toc208439364]Table S3. Parameter settings regarding the future socio-economic changes of Japan.
	Socio-economic prospection
	Period
	Value
	Reference
	Status

	Average purchase price of passenger vehicles
	2021-50
	　-
	Assume to follow the changes of CPI 25
	Referential value

	Annual increase of employees' income
	2021-30
	1.6%
	“Initiative of Future Society 2050” by Mitsubishi Research Institute 25
	Referential value

	
	2031-40
	1%
	
	

	
	2041-50
	0.9%
	
	

	Consumer Price Index
	2021-30
	1.6%
	
	Referential value

	
	2031-40
	1.7%
	
	

	
	2041-50
	1.9%
	
	




[bookmark: _Toc199865014]2. Submodules and Intermediate Calculations
[bookmark: _Toc199865015]2.1 Passenger Car Ownership
The passenger car fleet simulation is based on projections of car ownership and the survival curve of passenger cars. First, the ownership of passenger cars in domestic () is calculated as follows:
	                     (Equation 4)
where  represents the potential passenger car market, which is negatively affected by the ratio of average annual household income  to average vehicle purchase price .  is the number of households in Japan,  is the car-sharing membership rate, and  is the reduction rate in car ownership due to car sharing. This equation is adapted from the study by Nakamura et al. 28, with modifications to incorporate the substitution effect of car-sharing on passenger car ownership, based on findings from a report on the environmental load reduction due to car-sharing by the Foundation for Promoting Personal Mobility and Ecological Transportation29. The parameter  is estimated as shown below:
	                     (Equation 5)
where  is the length of paved roads per capita and  is the population density of densely inhabited district (DID). The coefficients , , ,  and  are parameters calibrated for the Japanese context, as summarized in Table S4.

[bookmark: _Toc199865710][bookmark: _Toc208439365]Table S4. Coefficients calibrated for estimating passenger car ownership
	Coefficients
	
	
	
	
	
	

	Value
	10.5
	0.791
	19900
	0.299
	0.487
	62.2%



The estimation of future changes in the number of households in Japan from 2021 to 2050 is based on projections of total population and average household size published by the National Institute of Population and Social Security Research23. The population forecast includes nine scenarios, combining three levels of birth rates and three levels of death rates (low, medium, and high). As shown in Figure S5, our simulation adopts the medium-birth-rate and medium-death-rate scenario, which lies between the highest and lowest projections, with a difference of approximately 5 million people by 2050. In this medium scenario, Japan’s population is projected to decline from 126.15 million in 2020 to 104.69 million in 2050.


[bookmark: _Toc208439471][bookmark: _Hlk197635192]Figure S5. Population of Japan (1990-2019) and its prediction (2020-2070).

As shown in Figure S6, the future trend in average household size in Japan mirrors the projected decline in total population, based on estimates from the same research institute mentioned above22. By 2019, the average household size had already declined to 2.27, and it is projected to decrease further to 1.92 by 2050. Consequently, the total number of households is expected to increase to nearly 60 million by 2030, before declining to 54.62 million by 2050.


[bookmark: _Toc208439472]Figure S6. The changes of the number of households and household size in Japan (1970-2019) and the projections (2020-2050).

As there is currently no authoritative projection for the future uptake of car-sharing services in Japan, we estimate future growth based on a polynomial approximation of the observed trend from 2005 to 2024, as shown in Figure S7. According to this approximation, the proportion of registered car-sharing users relative to the total population is projected to increase steadily, reaching approximately 20% by 2050.


[bookmark: _Toc208439473]Figure S7. The proportion of registered car-sharing users relative to the total population (2005-2024) and its projection (2025-2050).

The factors described above provide a baseline perspective on future socioeconomic changes in Japan. In addition, two further factors are considered to be policy-dependent, particularly through compact city planning, which may influence long-term passenger car ownership. In this context, compact city planning refers to the reconsolidation of populations from remote areas into regions along established public transit networks, thereby maintaining the population density of Densely Inhabited Districts (DIDs). 

The first factor is the total actual length of paved roads in Japan, which increased from approximately 0.8 million km in 1990 to over 1 million km by 2024. In the baseline scenario—where urban form remains unchanged—it is assumed that this value has peaked in 2024 and will remain constant thereafter. In contrast, under a compact city planning scenario, the total paved road length is assumed to decrease proportionally with national depopulation, in order to maintain DID density. Given that highways and national roads account for approximately 20% of the paved road network, and local roads make up the remaining 80%, only the latter are assumed to decline in proportion to population reduction. The equation used to estimate the future total length of paved roads is defined as follows:
	                     (Equation 6)
where  and represent the total length of paved roads in the current year  and base year , respectively, and  and  denote the population in the current year  and base year , respectively. The result is shown as Figure S8. 


[bookmark: _Toc208439474]Figure S8. Total actual length of paved roads in Japan (1990-2024) and its projection (2025-2050).

Accordingly, the other factor—the population density of densely inhabited districts (DID)—is assumed to remain constant in the future under the compact city planning scenario. In contrast, if urban forms remain unchanged, the density is expected to decrease proportionally with Japan’s population decline. From 1970 to 2024, the DID density has already decreased from 8,690 to approximately 6,700 persons/km². Without compact city planning, this figure is projected to decline further to around 5,600 persons/km² by 2050. The scenario results are illustrated in Figure S9.


[bookmark: _Toc208439475]Figure S9. The density of densely inhabited district (DID) in Japan (1970-2024) and the assumption on future changes (2025-2050).

Taking all the factors mentioned above into account, future changes in passenger car ownership in Japan can be estimated, as illustrated in Figure S10. Historically, car ownership has shown an increasing trend from the 1960s to the 2020s, though the growth rate has gradually slowed. The projections indicate that ownership will peak in the 2020s and then begin to decline by 2050. In the business-as-usual scenario, the number of owned vehicles peaks at over 60 million in 2024 and is expected to decrease to approximately 53 million by 2050. However, with the promotion of car-sharing services and compact city planning, ownership could decline further to around 47 million vehicles.


[bookmark: _Toc208439476]Figure S10. The ownership of passenger vehicles in Japan (1966-2024) and its projection (2025-2050).

Can the passenger car market account for the majority of LIBs used in the domestic automotive industry? As shown in Figure S11, more than three-quarters of all vehicles are passenger cars, followed by cargo vehicles. Given the longer transport distances typically associated with cargo transport, hydrogen fuel remains a likely option for this sector. Therefore, it is reasonable to focus exclusively on the passenger car market in this simulation.


[bookmark: _Toc208439477]Figure S11. The ownership of various vehicles in Japan (1966-2020).

As of 2024, Japan remains the largest automobile exporter in the world. Therefore, our simulation includes the export of electric vehicles (EVs) from Japan, reflecting the Japanese automobile industry's ability to manage global supply chains through its extensive sales network. However, due to the lack of concrete evidence or reliable projections regarding the industry's future global performance, we assume that Japan will maintain its current level of passenger car exports. Accordingly, the material flow analysis (MFA) model estimates the annual export of new passenger cars without incorporating data on global market demand. In other words, for the domestic market, material flows are simulated based on in-use stock (passenger car ownership) and outflow (vehicles de-registered) to estimate inflow (new passenger car sales). In contrast, for the overseas market, the simulation uses inflow and outflow data to estimate in-use stock. Further methodological details are provided in the following section.

[bookmark: _Toc199865016]2.2 Inflow, Outflow, and In-Use Stock in the Passenger Car Market
As noted earlier, in the case of Japan's domestic passenger car market, the MFA approach estimates new passenger car sales based on in-use stock (passenger car ownership) and outflow (annual vehicle deregistrations). To project the number of vehicles deregistered from 2020 to 2050, we apply a survival rate curve based on a Weibull distribution, calibrated using historical data on vehicle survival rates by age from a 2019 report by the Automobile Inspection & Registration Information Association21. The equation of Weibull distribution is as follows: 
	                      (Equation 7)
where  is the survival rate of a passenger car when it services  years. Parameters  and  are calibrated as 1.93 and 16.02, respectively.

As illustrated in Figure S12, the estimated survival rate declines more rapidly for newer vehicles but more slowly for older ones. This reflects the general trend that newer cars tend to have longer lifespans than older models. While a more accurate approach would involve fitting separate Weibull distributions for vehicles manufactured in different years, such an approach requires extensive statistical data and computational effort. Although recent trends suggest that ICEVs and HEVs have increasingly longer lifespans, there remains considerable uncertainty regarding the longevity of BEVs, which current evidence suggests may have shorter lifespans. Given this uncertainty, we assume that all types of passenger cars follow the same Weibull distribution and that no further extension in lifespan occurs over time.


[bookmark: _Toc208439478]Figure S12. Actual survival rate of passenger cars in Japan (2019) and its fitted curve by Weibull distribution.

Since the dynamic MFA model requires information on historical passenger car fleets and their age distribution to estimate future deregistrations, we applied a Weibull distribution to retrodict the car fleet composition from 2019 back to 1993. However, this approach tends to slightly underestimate the total number of passenger cars compared to actual records (Figure S13), likely due to a higher proportion of older vehicles in the fleet during the early 2000s, particularly between 2000 and 2005.


[bookmark: _Toc208439479]Figure S13. Actual passenger car ownership (1993-2019) and the comparison to the calculation result backwards from 2019.

To align with the actual historical ownership of passenger cars, the estimated age distribution retrodicted from 2019 was proportionally adjusted so that the total number of passenger cars matches observed data. Figure S14 illustrates a portion of the estimated changes in vehicle age distribution over time.


[bookmark: _Toc208439480]Figure S14. Estimated changes in vehicle age distribution of passenger cars in the past (adjusted with actual ownership)

Accordingly, it is possible to project future changes in the age distribution of passenger cars, as shown in Figure S15. Notably, the ownership of new passenger cars declines more significantly under scenarios that promote car-sharing and compact city planning.

a. urban forms unchanged

b. car-sharing & compact city planning
[bookmark: _Toc208439481]Figure S15. Projection of changes in vehicle age distribution of passenger cars in the future

Regarding new car registrations and deregistrations in Japan’s domestic market (Figure S16), both metrics decrease substantially under these policy scenarios—by approximately one-tenth and one-seventh, respectively, by 2050—compared to a baseline scenario in which urban form remains unchanged.


a. urban forms unchanged

b. car-sharing & compact city planning
[bookmark: _Toc208439482]Figure S16. New passenger car registration and deregistration (1993-2019) and future projection (2020-2050) in Japan.

Table S5 is a simplified table for calculating survival ratio of passenger cars. 

[bookmark: _Toc199865711][bookmark: _Toc208439366]Table S5. A simplified table for calculating the survival ratio of passenger cars.
	Years in service
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Survival ratio (%)
	98.75
	98.23
	96.58
	92.93
	91.57
	89.16
	88.40
	83.59
	80.77
	77.55

	Years in service
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Survival ratio (%)
	70.31
	61.90
	57.54
	47.54
	41.10
	30.78
	24.74
	17.05
	14.55
	11.04

	Years in service
	21
	22
	23
	24
	25
	26
	27
	28
	29
	

	Survival ratio (%)
	9.05
	7.17
	6.19
	5.22
	4.56
	4.28
	3.61
	3.66
	2.93
	



Beyond the domestic passenger car market, Japan is also a leading exporter in the global automotive industry. Between 2017 and 2023, Japan exported an average of 3.82 million automobiles annually, according to trade statistics24. As there is currently no concrete evidence or reliable projection regarding the future performance of Japan’s automobile industry in global markets, this study assumes a constant annual export volume of 3.82 million new passenger cars from 2025 to 2050 (Figure S17). 


[bookmark: _Toc208439483]Figure S17. Export of new passenger cars from Japan to overseas (2017-2023) and its projection (2024-2050).

Since the focus of this simulation is on the penetration of electric vehicles (EVs), the model does not estimate the overall changes in global passenger car fleets related to Japan’s automobile exports. Section 2.3 presents projections specifically for changes in global EV fleets linked to Japan’s exports. 

Furthermore, Japan is also a leading exporter of used passenger cars. Between 2017 and 2023, Japan exported approximately 1 million used passenger cars annually, with ICEVs and HEVs comprising the majority, according to trade statistics24. Due to the lack of concrete evidence or reliable projections regarding the future competitiveness of Japanese used cars, the export volume of used cars is assumed to remain a fixed proportion—25%—of annual passenger car deregistrations, based on the average during 2017–2023.

[image: ]
[bookmark: _Toc208439484]Figure S18. Export of used passenger cars from Japan (2017-2023) and its projection (2024-2050).

[bookmark: _Toc199865017]2.3 EV Penetration in the Passenger Car Market
Regarding the penetration of EVs in the domestic passenger car market, our assumptions are based on two key policy declarations by the Japanese government. First, both the government and major automobile associations have set ambitious targets to end the sale of ICEVs domestically by the early 2030s. Second, the transport sector is expected to achieve full decarbonization by 2050, in line with the carbon-neutral pledge announced by Prime Minister Suga in 202026. This implies that ICEVs should exit the domestic passenger car market by 2035, while HEVs—which still rely primarily on fossil fuels—should also be phased out before 2050. Given the current limitations of FCVs, including high purchase costs and insufficient infrastructure, BEVs and PHEVs are anticipated to dominate the new car market by 2050. However, a strategic juncture arises regarding the relative share of BEVs versus PHEVs. Although BEVs powered by renewable electricity represent an ideal decarbonization pathway, they require substantial inputs of critical minerals. Alternatively, advancements in carbon-neutral biofuel technologies present an opportunity to increase the adoption of PHEVs, which could reduce reliance on mineral-intensive BEVs. This strategic divergence is reflected in scenario settings proposed by the JAMA2, where PHEVs and BEVs may each account for approximately half of new car sales by 2050 if biofuels become widespread. Based on this context, we define two future scenarios to model decarbonization pathways in the transport sector: a BEV-oriented scenario and a CNF (carbon-neutral fuel)-oriented scenario, as illustrated in Figure S19.


a. BEV-oriented scenario

b. CNF-oriented scenario
[bookmark: _Toc208439485]Figure S19. Market share of different types of passenger vehicles in new passenger cars sales market of Japan (2008-2022) and the projection (2023-2050).

Accordingly, the projected new sales of different types of passenger cars in Japan are illustrated in Figure S20. In the BEV-oriented scenario, and without accounting for the impacts of car-sharing or compact city planning, BEVs are expected to dominate the new car market, reaching approximately 3.5 million units sold annually by 2050. In the CNF-oriented scenario, PHEVs are projected to account for half of the new car sales by 2050. 


a. BEV-oriented scenario

b. CNF-oriented scenario
[bookmark: _Toc208439486]Figure S20. Market share of new passenger car sales in Japan (2008-2024) and projection (2025-2050)

Based on this information, the projected changes in the passenger car fleet are shown in Figure S21. In both the BEV-oriented and CNF-oriented scenarios, the share of ICEVs is expected to decline to nearly zero by 2050. However, HEVs will still account for approximately one-third of the fleet, which could pose a challenge to achieving full decarbonization if CNF and carbon capture, utilization, and storage (CCUS) technologies are not sufficiently implemented in the transport sector. In contrast, BEVs and PHEVs will make up around two-thirds of the fleet, while FCVs will account for the remaining 5%.


a. BEV-oriented scenario

b. CNF-oriented scenario
[bookmark: _Toc208439487]Figure S21. Changes of passenger car fleets in Japan (2008-2024) and the projection (2025-2050).

Regarding the export of passenger cars from Japan, the share of BEVs was only 0.2% in 2017 but increased significantly to 5.2% by 202324. According to the Global EV Outlook 2024 by the IEA, in the Announced Pledges Scenario, the sales share of BEVs and PHEVs is projected to reach approximately 48% by 2030 and 67% by 20357. Based on this projection, we estimate the future market share of new passenger car sales globally and assume that Japan’s vehicle exports will follow this trend. The results are presented in Figure S22.


[bookmark: _Toc208439488]Figure S22. Shares of passenger cars exported from Japan (2017-2023) and the projection (2024-2050).

Following this trend, the number of BEVs and PHEVs exported from Japan and remaining in use is projected to increase to approximately 40 million vehicles by 2050, assuming that the “survival rate” of exported passenger cars is the same as that of domestic ones (Figure S23).


[bookmark: _Toc208439489]Figure S23. Overseas ownership BEV and PHEV passenger cars exported from Japan.

[bookmark: _Toc199865018]2.4 Battery Chemistry
Battery chemistry data used in the dynamic material flow analysis (MFA) model are primarily drawn from Xu et al.1, which identifies ten LIB types: LFP, NCA, NMC111, NMC523, NMC622, NMC622-Graphite (Si), NMC811-Graphite (Si), NMC955-Graphite (Si), Li–Sulphur, and Li–Air. Unlike Xu et al., who differentiated EVs by size class (small, medium, large), this study does not disaggregate the passenger car fleet by vehicle size. Accordingly, battery-related coefficients were adapted to represent sales-weighted average values per vehicle. Using the market share and battery capacity data for different EV size classes reported by Xu et al., we derived the average battery capacity per BEV and PHEV, as shown in Table S6.

[bookmark: _Toc199865712][bookmark: _Toc208439367]Table S6. Calculation of sales-weighted average capacity of BEVs and PHEVs.
	BEVs
	Sales market share
	Required battery capacity (kWh)
	Sales-weighted average capacity (kWh)
	PHEVs
	Sales market share
	Required battery capacity (kWh)
	Sales-weighted average capacity (kWh)

	Small BEV
	19%
	33 
	72 
	Small PHEV
	23%
	17 
	11 

	Mid-size BEV
	48%
	66 
	
	Mid-size PHEV
	45%
	8 
	

	Large BEV
	34%
	100 
	
	Large PHEV
	32%
	12 
	



Accordingly, we adjusted the sales-weighted average battery weight and associated critical mineral content based on the market share of each EV size class. The results are summarized in Table S7. Overall, BEVs incorporate a greater quantity of critical minerals than PHEVs. Among battery chemistries, NMC-based batteries generally contain much more critical minerals than LFP, Li–Sulphur, or Li–Air batteries.

[bookmark: _Toc199865713][bookmark: _Toc208439368]Table S7. Sales-weighted average battery weight and critical minerals included.
	unit: kg

	Pack level
	LFP
	NCA
	NMC111
	NMC523
	NMC622
	NMC622-Graphite (Si)
	NMC811-Graphite (Si)
	NMC955-Graphite (Si)
	Li-Sulphur
	Li-Air

	BEVs
	558.90
	405.74
	450.24
	442.30
	415.87
	387.32
	374.37
	356.81
	233.02
	187.21

	PHEVs
	138.42
	92.36
	101.04
	99.45
	93.55
	88.88
	86.75
	83.95
	47.30
	38.64

	BEVs

	Li
	7.14
	7.38
	10.16
	9.86
	8.56
	8.69
	8.08
	7.24
	0.63
	0.51

	Ni
	0.00
	47.72
	24.99
	36.35
	37.74
	38.52
	47.72
	47.99
	0.00
	0.00

	Co
	0.00
	8.98
	25.09
	14.60
	12.63
	12.89
	5.99
	2.82
	0.00
	0.00

	Mn
	0.00
	0.00
	23.39
	20.41
	11.77
	12.02
	5.58
	2.50
	0.00
	0.00

	PHEVs

	Li
	1.15
	1.18
	1.62
	1.57
	1.36
	1.38
	1.29
	1.16
	0.10
	0.08

	Ni
	0.00
	7.58
	3.97
	5.77
	5.99
	6.11
	7.57
	7.62
	0.00
	0.00

	Co
	0.00
	1.43
	3.98
	2.32
	2.01
	2.05
	0.95
	0.45
	0.00
	0.00

	Mn
	0.00
	0.00
	3.71
	3.24
	1.87
	1.91
	0.89
	0.40
	0.00
	0.00



Regarding projections of the market share of LIB chemistries, Xu et al.1 proposed three scenarios to simulate the future evolution of battery technology: (1) LFP-oriented scenario, in which LFP remains dominant in the long term due to its cost advantage and technological maturity; (2) NCX-oriented scenario, where NMC chemistries gradually become predominant owing to their relatively low cost and high energy density; and (3) Li–S/Air-oriented scenario, which assumes the rapid diffusion of lithium–sulfur and lithium–air batteries driven by their lower reliance on critical mineral resources. Among these, the NCX-oriented scenario is considered the most probable and is adopted as the baseline in this study. The other two scenarios are included as alternative strategies for reducing critical mineral demand in the battery industry (Figure S24). Transition from NCX-oriented strategy to LFP-oriented strategy is relatively easy because LFP is stable in performance and has been widely used in stationary energy storage due to high technology maturity, while transition to Li-S/Air-oriented strategy remains more difficulty due to low technology maturity but has great potential in reducing inputs of critical minerals. 


a. NCX-oriented scenario

b. LFP-oriented scenario

c. Li-S/Air-oriented scenario
[bookmark: _Toc208439490]Figure S24. Market sharing of different LIB chemistry in annual new battery sales.

Regarding the lifetime of automotive LIBs, although a more precise estimation can be achieved using a Weibull distribution to reflect the decline in state of health (SOH) over time, in practice, manufacturers often specify a fixed warranty period for battery performance. LIBs are typically collected once they reach the end of this guaranteed service life. According to previous studies, including those by Xu et al.1 and Zeng et al.11, the primary-use lifetime of LIBs in EVs is commonly assumed to be 7–8 years, while their secondary-use lifespan in stationary energy storage applications is approximately 10 years. Looking ahead, technological advancements may enable LIB lifetimes to extend to roughly twice the current duration12. Therefore, in the extended-lifetime scenario, we assume a 1.5-fold increase in average service life (Table S8).

[bookmark: _Toc199865714][bookmark: _Toc208439369]Table S8. Lifetime parameter settings for LIBs.
	LIB lifetime (years)
	Guarantee lifetime
	Expected lifetime

	Primary use in BEVs
	7
	11

	Primary use in PHEVs
	8
	12

	Secondary use in stationary energy storage
	10
	15



[bookmark: _Toc199865019]2.5 Collection and Secondary Use of Spent Batteries
Automotive LIBs are assumed to be collected either at the end of their guaranteed service life or upon vehicle deregistration. Depending on policy, a portion, all, or none of these batteries may subsequently be directed to secondary use in stationary energy storage systems. Figure S25 illustrates the projected changes in final collection volumes of spent automotive LIBs across different scenarios (note: values are expressed in pack weight). The results indicate that promoting secondary use significantly delays final collection by approximately 10 years, as observed in comparisons between scenarios S11 and S21/S31. Additionally, extending the lifetime of LIBs contributes notably to postponing final collection, as seen when comparing S11 with S12 and S13. Notably, recycling of LFP batteries presents a significant challenge: in scenarios S11, S21, and S31, LFP batteries are excluded from collection due to economic infeasibility. Only in scenario S32—where LFP collection is mandated and secondary use is limited—is a substantial recycling capacity for LFP required. Overall, the wide range of outcomes across scenarios highlights the substantial uncertainty surrounding the scale of investment needed for future LIB recycling infrastructure.
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[bookmark: _Toc208439491]Figure S25. Final collection of spent automotive LIBs in scenarios

This study assumes no upper limit on the capacity for repurposing spent LIBs in stationary energy storage systems under scenarios promoting secondary use. However, in practice, the stationary energy storage market is likely to have finite capacity. According to projections by IRENA, the global market for stationary energy storage may be sufficient to absorb all spent LIBs originating from Japan, while the domestic Japanese market alone may not15. Figure S26 illustrates that the demand for secondary use capacity increases under two key conditions: (1) policy-driven promotion of secondary use across all LIB types (scenarios S11, S12, S13), and (2) widespread adoption of LFP batteries with corresponding diversion of spent LFP cells to secondary applications.
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[bookmark: _Toc208439492]Figure S26. In-use capacity of automobile LIBs in scenarios

The policy options regarding secondary use are repeated in Table S9. 

[bookmark: _Toc199865715][bookmark: _Toc208439370]Table S9. Policy options regarding secondary use of spent automotive LIBs
	Policy option
Battery type
	⑥a: all for secondary use
	⑥b: LFPs for secondary use
	⑥c: all for immediate recycling

	Spent LFP batteries
	○
	○
	◊

	Other spent batteries
	○
	◊
	◊

	○: repurpose to secondary use, ◊: immediately recycle



[bookmark: _Toc199865020]2.6 Recycling of Spent Batteries
As a dynamic MFA of the entire LIB supply chain, this study does not model the technical selection or process optimization of specific recycling methods—such as hydrometallurgical, pyrometallurgical, or direct recycling techniques—but instead assumes three levels of critical mineral recovery rates. Here, the recovery rate refers to the proportion of critical minerals reclaimed from spent LIBs that can be directly reintroduced into new LIB production, fully substituting virgin material inputs. In theory, nearly all materials used in LIBs can be recycled to high purity through hydrometallurgical processes, provided there is no constraint on economic investment. However, in practice, the purity of recovered materials often limits their direct substitution for virgin inputs. For example, recycled materials may constitute 90% of the input blend, complemented by 10% virgin materials, to maintain 95% of the performance level of batteries made from entirely virgin inputs. As detailed in Table S10, under a low-recycling scenario, LFP batteries are not recovered due to their relatively low economic value, and lithium recovery is 50% recovered under a combined pyro- and hydrometallurgical treatment assumption. In a moderate scenario, increased investment enables the recycling of LFP batteries and improved lithium extraction. Under the ambitious scenario, all critical minerals are recovered at ultra-high rates, reflecting optimal technological effort and financial commitment.

[bookmark: _Toc199865716][bookmark: _Toc208439371]Table S10. Recycling progress under three assumed levels
	Policy option
	④a: low level
	④b: expected level
	④c: ambitious level

	Recycle LFP batteries?
	No
	Yes
	Yes

	Recovery rate (Li)
	50%
	90%
	99%

	Recovery rate (Ni, Co, and Mn)
	90%
	90%
	99%



[bookmark: _Toc199865021]2.7 Tracking and Mandatory Collection of Batteries
The collection rate of spent automotive LIBs is a pivotal factor influencing the material flow of critical minerals. According to a survey conducted by METI13, approximately 75% of spent automotive LIBs currently remain in Japan, where they are directed either to recycling or secondary use, while the remaining 25% are exported. Based on this, we assume an initial domestic collection rate of 75%, which could be further improved through enhanced traceability systems and mandatory collection policies. In contrast, the overseas collection rate—defined here as the proportion of spent LIBs exported in vehicles that are eventually returned to Japan through a closed-loop supply chain—is initially set at 10%. This low figure reflects the limited collection infrastructure in some importing regions, particularly ASEAN countries, which currently receive about 40% of Japan’s passenger car exports and generally lack robust end-of-life vehicle policies. Conversely, major importers such as the United States and European Union have made significant progress in developing local recycling systems for spent LIBs. If Japanese automotive manufacturers enhance battery traceability through their international sales networks, the overseas collection rate could increase to approximately 40%. Moreover, if international regulations are established that mandate producer responsibility for the collection and recycling of exported batteries, the overseas collection rate could potentially reach 90%. These scenarios are summarized in Table S11.

[bookmark: _Toc199865717][bookmark: _Toc208439372][bookmark: _Hlk199793725]Table S11. Parameter settings for tracing and mandatory collection
	Collection rate of spent LIBs
	③a: current situation unchanged
	③b: strengthened by sales network
	③c: international rulemaking

	Domestic
	75%
	95%
	95%

	Overseas
	10%
	40%
	90%



The export of used vehicles is also affected by policies related to battery traceability and mandatory collection. Japan remains one of the world’s largest exporters of used vehicles, with approximately 1 million used passenger cars exported annually between 2017 and 2024 (Figure S18). These exported vehicles are included in official statistics as part of the deregistered fleet, accounting for roughly 25% of total annual deregistrations—a proportion that forms the basis for future projections in this study. Aligned with the projected evolution of Japan’s passenger car fleet, the export volume of BEVs and PHEVs is expected to remain relatively low through 2035 but increase rapidly thereafter, reaching an estimated 500,000 units by 2050 (Figure S27). Nevertheless, this figure remains modest when compared to annual new passenger car sales, which are projected to reach approximately 10 million units globally. Consequently, extracting automotive LIBs from used vehicles prior to export has only limited potential to enhance the circularity of critical minerals on a large scale.


a. Urban form unchanges

b. Compact city and car sharing
[bookmark: _Toc208439493]Figure S27. Used car export (2017-2023) and the projection (2024-2050)

[bookmark: _Toc199865022]3. Supplementary Information on Scenario Analysis
[bookmark: _Toc199865023]3.1 Material Flow and Circularity Changes by Elements
As shown in Figure 3 of the manuscript, nickel constitutes the largest share among the four key critical minerals—lithium, nickel, cobalt, and manganese. However, greater attention is currently directed toward Li and Co. This is due to the high sensitivity of lithium recovery rates to the effectiveness of recycling systems and policy targets, and to the significant socio-economic and ethical concerns associated with cobalt mining and extraction at the global level. Therefore, this section provides a more detailed analysis of the material flows and circularity trends of each individual element.

Figure S28 illustrates the evolution of lithium flows under various combinations of policy measures. In scenarios with underdeveloped recycling systems (e.g., S11, S21, S31), the predominant loss of lithium occurs during the recycling process rather than during collection or tracking. In scenarios such as S12 and S22, reductions in virgin lithium demand are limited, primarily due to the lower energy density of LFP batteries and the delay in recycling resulting from their secondary use.
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[bookmark: _Toc208439494]Figure S28. Material flow changes of lithium in automobile LIBs

In contrast, cobalt shows a higher responsiveness to policy interventions. As demonstrated in Figure S29, the implementation of ambitious policies—such as the adoption of cobalt-free chemistries, immediate recycling, and advanced recovery technologies—could significantly reduce the demand for virgin cobalt, potentially approaching zero as early as 2040.
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[bookmark: _Toc208439495]Figure S29. Material flow changes of cobalt in automobile LIBs
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[bookmark: _Toc208439496]Figure S30. Material flow changes of nickel in automobile LIBs
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[bookmark: _Toc208439497]Figure S31. Material flow changes of copper in automobile LIBs



Figure S32 illustrates the variation in the circulation rates of critical minerals in automotive LIBs under different policy scenarios. As discussed in the main text, the circulation rate does not increase rapidly in the early stages due to a temporal mismatch between the accelerated initial demand and the delayed emergence of secondary supply, even in scenarios with advanced recycling systems. Notably, the circulation rate of lithium proves particularly difficult to improve. This is largely attributable to the lower material value of LFP batteries and the economic challenges associated with lithium recovery, especially through pyrometallurgical processes. Furthermore, across all scenarios, the circulation rates of lithium and nickel remain consistently lower than those of cobalt and manganese. This outcome reflects recent trends in battery chemistry development, as newer battery types are engineered to reduce the use of cobalt and manganese.
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[bookmark: _Toc208439498]Figure S32. Changes on circulation rate of critical minerals in automotive LIBs
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a. Comparison between supplier-side policy options
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b. Comparison between user-side policy options
[bookmark: _Toc208439499]Figure S33. Indicators comparison between integrated scenarios


[bookmark: _Toc199865024]3.2 Detailed Results from Scenario Matrix for Policy Assessment
In the main text, we presented the results of the scenario matrix to evaluate the effectiveness of individual policies and the synergistic effects of paired policy combinations, using tables highlighted with color-coded hotspots. This section provides the detailed numerical values corresponding to each cell in those tables. Figure S34 shows the annual virgin material input of critical minerals in automotive LIBs in 2035 and 2050.
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a. 2035
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b. 2050
[bookmark: _Toc208439500]Figure S34. Annual virgin material input of critical minerals in automotive LIBs in 2035 and 2050. 

Figure S35 presents the reduction rates relative to the maximum annual virgin material input of critical minerals in automotive LIBs for the same years. 
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a. 2035
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b. 2050
[bookmark: _Toc208439501]Figure S35. Reduction rates relative to the maximum annual virgin material input of critical minerals in automotive LIBs in 2035 and 2050. 

[bookmark: OLE_LINK3]Figure S36 presents the inflow circulation rate of critical minerals in automotive LIBs in 2035 and 2050, considering various policies and their pairs. 
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b. 2050
[bookmark: _Toc208439502]Figure S36. Inflow circulation rate of critical minerals in automotive LIBs in 2035 and 2050.

Given the complexity and dynamic nature of the system, quantifying the synergy effects between paired policies presents a significant challenge. However, based on the results shown in Figures S35 and S36, we evaluate the synergy effects using the following equation:
S=EA+B​−max(EA, EB)                     (equation 8)
where EA+B represents the outcome of implementing both policies A and B together, and EA and EB represent the outcomes of implementing policy A and policy B individually, respectively. The calculated results are presented in Figures S37 and S38. These findings are discussed in detail in the main text.
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b. 2050
[bookmark: _Toc208439503]Figure S37. Synergy effects of paired policies on the reduction rate of virgin material input of critical minerals in 2035 and 2050. 
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b. 2050
[bookmark: _Toc208439504]Figure S38. Synergy effects of paired policies on the circulation rate of virgin material input of critical minerals in 2035 and 2050.

[bookmark: _Toc199865025]3.3 Additional Scenarios
In addition to the nine scenarios previously defined, we conducted supplementary scenario analyses assuming Japan adopts an NCX-oriented strategy for battery technology development. This reflects a situation in which the promotion of Li-S/Air batteries progresses more slowly than anticipated, and Japan faces challenges in producing economically competitive LFP batteries. Under such conditions, policy efforts would need to align with the NCX-oriented trajectory. Figure S39 presents three such scenarios, corresponding to low-level (identical to S11), moderate-level (SS2), and ambitious-level (SS3) policy combinations along the battery supply chain. 
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[bookmark: _Toc208439505]Figure S39. Additional scenarios under NCX-oriented strategy.

Figure S40 presents three scenarios under full secondary usage of all spent LIBs, corresponding to low-level (identical to S11), moderate-level (SS2), and ambitious-level (SS3) policy combinations along the battery supply chain.
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[bookmark: _Toc208439506]Figure S40. Additional scenarios under secondary use of all spent LIBs.

[bookmark: _Toc199865026]3.4 Sensitivity Analysis
To evaluate the potential uncertainties arising from factors treated as assumptions rather than scenario variables, we conducted a sensitivity analysis on population, required battery capacity per EV, vehicle lifespan, passenger car exports, and used-car exports. Table S12 and Figure S41 present the impacts on virgin material input and the circulation rate of critical minerals under ±10% variations of these factors, using Scenario S22 as the baseline. The results suggest that a larger population significantly reduces virgin material input and enhances the circulation rate by 2050, despite a slight increase in virgin material input and a decrease in circulation rate in the short term. This trend likely reflects the assumed high collection rate of spent LIBs in the domestic passenger car market, which strengthens internal resource circularity in Japan. The required capacity per EV shows a linear relationship with both virgin material input and circularity metrics. Changes in vehicle lifespan (±1.2 year) exert only a marginal influence. Passenger car exports substantially affect virgin material input but have limited impact on circulation. The exclusion of LIB extraction prior to used-car exports slightly affects both virgin material input and circularity. It should be noted that the magnitude of these effects may vary depending on the choice of baseline scenario.

[bookmark: _Toc199865718][bookmark: _Toc208439373]Table S12. Sensitivity analysis on virgin material input and inflow circulation rate.
	Indicator
	Rate
	S22 (reference)
	Population in 2050
	Required capacity per EV
	Vehicle lifespan
	Passenger car exports
	Used-car exports

	Virgin material input
(kt-LiNiCoMn, 2035)
	-10%
	121.36
	120.28
	123.85
	121.68
	113.85
	120.89

	
	0%
	121.36
	121.36
	121.36
	121.36
	121.36
	121.36

	
	+10%
	121.36
	122.39
	118.87
	121.10
	128.86
	121.81

	Virgin material input
(kt-LiNiCoMn, 2050)
	-10%
	164.39
	183.30
	175.85
	164.64
	153.36
	162.44

	
	0%
	164.39
	164.39
	164.39
	164.39
	164.39
	164.39

	
	+10%
	164.39
	146.77
	152.94
	164.20
	175.43
	166.30

	Circulation rate
(%, 2035)
	-10%
	0.17
	0.17
	0.15
	0.17
	0.17
	0.17

	
	0%
	0.17
	0.17
	0.17
	0.17
	0.17
	0.17

	
	+10%
	0.17
	0.17
	0.19
	0.17
	0.17
	0.17

	Circulation rate
(%, 2050)
	-10%
	0.41
	0.38
	0.37
	0.41
	0.41
	0.42

	
	0%
	0.41
	0.41
	0.41
	0.41
	0.41
	0.41

	
	+10%
	0.41
	0.44
	0.45
	0.41
	0.41
	0.40

	Change rate on virgin material input
(%, 2035)
	-10%
	-
	-0.9%
	2.1%
	0.3%
	-6.2%
	-0.4%

	
	0%
	-
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	+10%
	-
	0.8%
	-2.1%
	-0.2%
	6.2%
	0.4%

	Change rate on virgin material input
(%, 2050)
	-10%
	-
	11.5%
	7.0%
	0.1%
	-6.7%
	-1.2%

	
	0%
	-
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	+10%
	-
	-10.7%
	-7.0%
	-0.1%
	6.7%
	1.2%

	Change rate on circulation rate
(%, 2035)
	-10%
	-
	0.2%
	-10.0%
	-0.2%
	1.1%
	1.9%

	
	0%
	-
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	+10%
	-
	-0.2%
	10.0%
	0.2%
	-1.0%
	-1.8%

	Change rate on circulation rate
(%, 2050)
	-10%
	-
	-7.0%
	-10.0%
	0.3%
	0.7%
	1.7%

	
	0%
	-
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	
	+10%
	-
	7.4%
	10.0%
	-0.2%
	-0.6%
	-1.7%
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[bookmark: _Toc208439507][bookmark: _Hlk199864483]Figure S41. Sensitivity analysis on virgin material input and inflow circulation rate.
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Statistic data	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2289665	2996254	4091752	5514190	7270573	9104593	10915284	12964298	14551868	16044338	17377551	18618213	19942495	21409307	22751052	23646119	24578524	25435492	26320361	27038220	27790194	28538497	29601092	30712558	32937813	35151831	37310632	39164550	41060611	42956339	45068530	47214826	48684206	49968149	51222129	52449354	53487293	54471376	55288124	56288256	57097670	57510360	57551248	57682475	57902835	58139471	58729343	59357223	60051338	60517249	60831892	61253300	61584906	61770573	61808586	61917112	61867152	61953135	Prediction (business as usual)	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	60907975.362092026	60800438.153793231	60672813.985888496	60526402.449850209	60362260.900069512	60181136.893812262	59983654.928490706	59770363.108914271	59541735.343993843	59298153.305651926	59040017.739042565	58767732.308130942	58481689.374046952	58182284.865174823	57869919.714213595	57544997.20195704	57207925.222513944	56858717.502896868	56497791.486905083	56125557.390587628	55742406.666340008	55348688.024347417	54944699.793835446	54530691.007150188	54106854.269207999	53673322.64176698	53230177.433041126	Prediction (car sharing 	&	 compact city)	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	60707241.975042015	60393483.690502837	60053233.331778876	59689527.79622671	59304603.93729037	58899592.697190046	58475312.589686148	58032450.985074423	57571555.075797878	57092940.116252683	56597145.592653044	56084847.870797925	55556784.527217403	55013802.405001819	54456849.979918085	53886954.059852436	53305218.037679724	52711196.422548249	52106144.415818751	51491319.247085713	50867927.972966142	50237028.420330591	49599498.544050194	48956041.690031931	48307160.367119774	47653147.063504338	46994117.869083181	

Ownership of passenger cars (million)



Passenger car	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2289665	2996254	4091752	5514190	7270573	9104593	10915284	12964298	14551868	16044338	17377551	18618213	19942495	21409307	22751052	23646119	24578524	25435492	26320361	27038220	27790194	28538497	29601092	30712558	32937813	35151831	37310632	39164550	41060611	42956339	45068530	47214826	48684206	49968149	51222129	52449354	53487293	54471376	55288124	56288256	57097670	57510360	57551248	57682475	57902835	58139471	58729343	59357223	60051338	60517249	60831892	61253300	61584906	61770573	61808586	Cargo vehicle	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	4689368	5536873	6504352	7406256	8083108	8542360	8942967	9484449	9919327	10281006	10212704	10829223	11369639	12020005	12697756	13303204	14025229	14784146	15520919	16359708	17251695	18252347	19345276	20488809	20943844	21146204	21066331	20881259	20652331	20472087	20235051	19857346	19402235	18861350	18424997	18064744	17726154	17343079	17015253	16860783	16707445	16490944	16264921	15858749	15533270	15137641	15008821	14851666	14749266	14652701	14539289	14451394	14382846	14384930	14367134	Shared-ride car	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	105386	117261	133485	153348	175724	190066	196853	205857	213788	218689	219945	222312	224094	226674	228396	229429	229625	229717	229569	230084	230783	232011	234648	239053	242295	245844	247968	248412	247119	244611	242907	241844	239866	237146	235725	235550	234244	233180	231984	232000	231696	231758	230981	229804	228295	226839	226270	226047	226542	227579	230603	232793	233542	232992	231051	Car in special use	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	163608	189148	223531	262593	306029	351661	404216	460515	514938	557420	595798	631029	670799	720064	765840	794025	823300	851726	879629	911809	943801	987559	1037272	1097223	1154624	1213569	1271636	1319277	1367742	1429984	1524405	1429599	1521329	1625112	1706840	1754311	1754373	1720138	1673959	1643010	1618698	1599628	1578059	1527899	1511980	1646018	1645449	1654739	1669679	1683313	1700014	1720030	1737221	1751502	1766102	Motorcycle	1966	1967	1968	1969	1970	1971	1972	1973	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	875069	799855	737635	685583	693087	730340	763395	754079	762949	769022	737447	747358	758057	803451	890206	1019246	1177363	1386354	1608357	1823053	2024082	2213025	2427388	2599000	2715290	2741402	2816887	2884781	2951033	3000675	3035643	3032032	3008947	2996632	2992921	3021014	3068749	3124744	3180925	3254831	3336551	3403405	3455553	3501615	3517115	3510804	3502701	3535528	3575746	3589551	3598932	3602689	3624586	3649321	3676909	

million vehicles



Estimated rate	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	0.9953176060754988	0.98223922014282372	0.96152118675628018	0.93386443050831069	0.90003319585545061	0.86086129484174423	0.81723726887748205	0.77008233145910054	0.72032590867032065	0.6688812529168886	0.61662270655513474	0.56436570347283666	0.51285024573536231	0.4627282979670162	0.41455528168324607	0.36878562252005886	0.32577210860275696	0.28576866239363508	0.24893601412262245	0.21534969297201922	0.18500972080692379	0.15785139851981667	0.13375661140894435	0.11256514074063673	9.4085546545975451E-2	7.8105274609116426E-2	6.4399731878882482E-2	5.2740163427890008E-2	4.2900245976709273E-2	3.4661384525325634E-2	Actural rate (2019)	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	0.98750000000000004	0.98229999999999995	0.96579999999999999	0.92930000000000001	0.91569999999999996	0.89159999999999995	0.88400000000000001	0.83589999999999998	0.80769999999999997	0.77549999999999997	0.70309999999999995	0.61899999999999999	0.57540000000000002	0.47539999999999999	0.41099999999999998	0.30780000000000002	0.24740000000000001	0.17050000000000001	0.14549999999999999	0.1104	9.0499999999999997E-2	7.17E-2	6.1899999999999997E-2	5.2200000000000003E-2	4.5600000000000002E-2	4.2799999999999998E-2	3.61E-2	3.6600000000000001E-2	2.93E-2	Year in service


"Survival rate" of vehicle




Actual passenger car ownership	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	39164550	41060611	42956339	45068530	47214826	48684206	49968149	51222129	52449354	53487293	54471376	55288124	56288256	57097670	57510360	57551248	57682475	57902835	58139471	58729343	59357223	60051338	60517249	60831892	61253300	61584906	61770573	Predicted passenger car ownership (Calculate backwards from 2019 by Weibull distribution)	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	40219068.361914724	41294165.350829929	41986561.890934005	42453276.657187112	42991636.26338581	43008065.776925318	42845410.818536103	42582424.916781984	42687534.732610635	42721848.607592687	43598934.486816347	44664210.362735294	46453663.749300346	48318396.179931968	50130722.153700665	51707508.135908954	52709925.279865697	54379303.319894738	55486698.786555812	56508181.515572615	57683953.504898168	58849270.7813325	59395309.408671744	59795698.260798611	60527492.235571384	61192977.39632374	61770573.000000007	保有台数（Weibull近似）	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	39164550	41060611	42956338.999999993	45068530	47214826	48684206.000000022	49968149.000000015	51222128.999999993	52449353.999999993	53487293	54471375.999999963	55288124.000000015	56288255.999999993	57097669.999999993	57510359.99999997	57551248.000000007	57682474.999999978	57902835	58139470.999999993	58729343.000000022	59357223.000000022	60051338.00000003	60517249	60831892	61253300	61584905.99999997	61770573.000000007	

million vehicles



1995	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4493363	2694858.0643934077	2874787.8943415177	3099560.3174941428	3962987.1754640685	3916597.8825114295	3749311.2191814007	3562055.0124069965	3358895.6501903352	3143928.2654484068	2921175.4018247346	2694489.9692203519	2467468.6674428177	2243379.7846140107	2025107.6768227767	241736.01864359353	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2000	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4260781	2865446.9188869377	2850390.6713493243	2879747.7643742948	3258755.5728124585	2905129.3199861436	2851705.7590378853	2923395.6181445364	3032084.3116479348	3731738.9590935279	3551930.628152757	3276063.2367309248	2999834.132658788	2727214.2071476164	2461706.802016099	2206301.9420486689	1963451.9997847674	1735067.613442895	1522531.8127321848	1326729.6737426352	152902.05620961168	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2005	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4717120	5709894.6697943592	4762166.3126061941	4425636.245916348	3291627.4747436712	3204202.6752207833	2597894.31928048	2483398.8081404786	2413547.9259758852	2629061.0591201605	2257258.285831145	2134842.2713799239	2109329.8938517566	2109231.7888713363	2503428.8340818873	2298434.2438412081	2045296.5684060703	1807266.9023601739	1585780.6728409349	1381754.6807640584	1195631.1026382726	1027431.0290742296	876814.15955929225	743141.46732950408	625537.979862871	69646.62850897896	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2010	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	3635184	5186413.2546588387	4384685.9718368212	4861424.6319637857	4941794.1667509992	4802699.9775538025	4516011.0124546969	3619465.3363994248	3235750.1162750106	2316633.5801464627	2171868.6072126403	1696603.4430505808	1563151.8436422793	1464659.7423133818	1538588.3827990363	1274226.542027636	1162699.7790129627	1108580.7764121506	1069906.8320794797	1225822.6782384161	1086581.0412649275	933655.07352885394	796730.10798288579	675221.12805708556	568329.19708489382	475096.4210679747	394457.02989301336	325283.27815345448	266425.31534824352	216744.58904018972	23325.143750055784	0	0	0	0	0	0	0	0	0	0	2015	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4117398	4205420.3712741435	4732828.0884343255	4603103.8950729631	4280033.7278223848	4167234.847711911	4466696.9313118672	3628865.1550418376	3870394.9973036586	3787248.4226887748	3544798.0568418913	3211488.1837367276	2480799.0844440814	2138199.7058593524	1476289.7213814612	1335031.1883557846	1006177.5261692562	894574.41949222179	809004.3741374379	820365.37705971766	655947.6178542265	577949.95484138874	532167.99205735617	496068.14059181302	549021.24148674333	470152.93363626342	390324.62997996382	321853.23978013534	263598.22917678411	214430.72860381077	173260.06079901761	139054.01547799722	110853.32434665963	87780.951693665091	69046.91485286034	7184.9506815205123	0	0	0	0	0	vehicle age



million vehicles



2020	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	5016765.8224964309	3906077.1651158095	4389041.7428845307	4353672.0664886748	4259562.1040560063	3762473.0857718601	3686726.1026901663	3987544.3327559726	3731029.2598931277	3339653.0025174161	3131801.7385345967	3234450.096756117	2532799.1081873602	2604531.2025800725	2457851.902143294	2219128.2180719166	1939759.3949423973	1445997.0984632785	1202916.0168377531	801753.8016519451	700018.39268026396	509451.86198369181	437435.08033530763	382094.96418297879	374285.31438521954	289127.00028068316	246138.93601537956	219004.87443628666	197289.3532011499	211032.44538995615	174677.02970579226	140183.338699771	111747.5236386326	88484.364735122086	69596.643794869684	54376.218807237063	42202.122940216104	32536.411115481227	24918.411843034857	18957.9596051562	1908.207490549875	2025	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4351305.2867954457	4349808.5902110785	3367011.151538956	4371111.2012706632	4098072.1439108946	4515255.7760798614	3378409.691125568	3651746.349960106	3486856.0168500734	3285565.7019421086	2796172.1003914378	2640749.4928508634	2753708.5595423649	2484746.3636213061	2145351.0571457134	1941009.6279908887	1934438.482011389	1462022.4104051923	1451287.9814585457	1322261.5917621504	1152774.0727049212	973124.55306302116	700651.33945016272	563035.73972758383	362541.07241323497	305835.64879340417	215074.52368888067	178463.42922628392	150659.84883821997	142645.68894905868	106515.2140928002	87661.008450326859	75408.054739023617	65680.858847310941	67934.104346163411	54376.218807237063	42202.122940216104	32536.411115481227	24918.411843034857	18957.9596051562	14328.092098067664	2030	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4228624.2361997524	4236319.8832995221	4206511.7132285554	4141592.4307991103	4043889.4633830204	3916319.2034172239	3762197.9480977952	2801402.0834594816	3500823.0201324951	3161002.2230447014	3355620.6089420384	2419906.8306084177	2521814.0143441819	2322134.7796633099	2110606.055979447	1732995.0684933274	1579361.9587595542	1589539.2622183925	1384541.882594537	1154144.1130917748	1008299.3653979156	970455.19570283755	708416.33170992672	679288.4879414459	597906.90670948091	503643.0615601801	410822.52388879081	285849.59540606011	222004.70403805425	138169.78400998862	112670.72800815942	76597.591359389626	61448.769460720803	50157.132683238247	45919.512990948504	33157.734577723619	26390.302085807438	21955.810657081751	18496.631533275769	18505.087828703159	14328.092098067664	2035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4077697.414704816	4089808.877610147	4066416.7022377905	4009819.2312042229	3922154.781141059	3805902.1853786767	3664040.3001415641	3499878.719483607	3317001.4337620218	3119209.0169749605	2910506.5320556192	2694808.9027265483	1934585.3618661896	2331436.3579140469	2030588.0448468949	2079726.7686838901	1447281.8426557123	1455681.4205780819	1293932.0111480374	1135452.1892586816	900241.71060306625	792322.9572955718	770204.04423046857	648047.37166915648	521886.6984073986	440522.55457707692	409695.60532074113	289017.53325304494	267843.10316581832	227871.19707078335	185543.54479642847	146312.14923245498	98424.119522412104	73909.004174673799	44478.660648966565	35073.919963382636	23059.665987814544	17891.424889018723	14124.93713220475	12508.365704195334	8737.0377200570674	2040	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	3915551.1340538803	3930411.3846677691	3910839.0182593926	3859462.5528164767	3778386.3213883364	3670063.035888284	3537321.2977885059	3383317.639639121	3211464.2764267907	3025310.3281097002	2828447.4772240105	2624499.9750113306	2416937.6395474868	2209017.0504057971	2003740.6152619526	1803856.5888572838	1611693.452413833	1116711.9984949792	1299115.0048132769	1092404.5415637549	1080358.9795871263	726061.95384989434	705343.83383249247	605636.60044124117	513434.49013853411	393312.53365928197	334493.78707652155	314225.49565974373	255524.74700746185	198898.76729454924	162289.7694367271	145910.80347336523	99514.908168966911	89169.358441372387	73354.718752780609	57758.918886553685	44047.198239296871	28657.168518706756	20813.79021532468	12115.880966327819	9241.9511047118976	2045	3743383.3686547442	3761002.5252931118	3745778.9535849639	3699825.6965132346	3625157.9973661713	3524126.0007179482	3399456.628931744	3253874.7514450387	3091043.6106753759	2914416.1308083385	2727495.3557637143	2533732.9552009278	2336443.1756638912	2138732.6731872824	1943421.2793100337	1752998.511370389	1569643.5548013516	1395143.0187051608	1230900.9363816129	1077961.309672219	937052.25753892318	808542.78867992468	541097.73688833253	608062.54758257431	493968.98797561333	472005.15430274687	306520.47925557074	287764.02494484739	238802.20161623243	195677.50526444937	144897.4626632235	119128.09557958214	108194.54789806617	85068.3758037386	64028.11466617386	50520.117201047753	43926.373302298358	28974.762561856878	25111.31547446542	19981.650251147901	15219.430983700853	2050	3557381.7877340456	3579172.3174895644	3569340.5639817053	3529777.1939027375	3462317.1126077054	3369169.2966024717	3252933.0176254376	3116542.3850631951	2963190.450306105	2796225.1727533042	2619038.7484061038	2434982.4529328342	2247052.8242478929	2058536.3545609161	1872184.2426381193	1690431.0003719993	1515358.2170263685	1348678.729559232	1191737.315749814	1045511.046456494	910632.93095965579	787447.49823968578	676010.22562158224	576134.33485479408	487437.97462926985	409394.93609654187	341341.28881244676	220755.40351645401	239758.75133256879	188258.91345747441	173888.04924706038	109165.55810797002	99083.298491950874	79501.166394879911	62991.148286550248	45105.965836832853	35863.452689271355	31501.926631044422	23956.422464478856	17441.10556556912	13312.012271905982	vehicle age



million vehicles



2020	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	5016765.8224964309	3906077.1651158095	4389041.7428845307	4353672.0664886748	4259562.1040560063	3762473.0857718601	3686726.1026901663	3987544.3327559726	3731029.2598931277	3339653.0025174161	3131801.7385345967	3234450.096756117	2532799.1081873602	2604531.2025800725	2457851.902143294	2219128.2180719166	1939759.3949423973	1445997.0984632785	1202916.0168377531	801753.8016519451	700018.39268026396	509451.86198369181	437435.08033530763	382094.96418297879	374285.31438521954	289127.00028068316	246138.93601537956	219004.87443628666	197289.3532011499	211032.44538995615	174677.02970579226	140183.338699771	111747.5236386326	88484.364735122086	69596.643794869684	54376.218807237063	42202.122940216104	32536.411115481227	24918.411843034857	18957.9596051562	1908.207490549875	2025	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	4130723.4944486991	4140949.8948937356	3168915.3835658999	4371111.2012706632	4098072.1439108946	4515255.7760798614	3378409.691125568	3651746.349960106	3486856.0168500734	3285565.7019421086	2796172.1003914378	2640749.4928508634	2753708.5595423649	2484746.3636213061	2145351.0571457134	1941009.6279908887	1934438.482011389	1462022.4104051923	1451287.9814585457	1322261.5917621504	1152774.0727049212	973124.55306302116	700651.33945016272	563035.73972758383	362541.07241323497	305835.64879340417	215074.52368888067	178463.42922628392	150659.84883821997	142645.68894905868	106515.2140928002	87661.008450326859	75408.054739023617	65680.858847310941	67934.104346163411	54376.218807237063	42202.122940216104	32536.411115481227	24918.411843034857	18957.9596051562	14328.092098067664	2030	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	3947153.103216303	3970307.1978947148	3956891.7880585608	3908773.3544387529	3827992.5116724204	3717788.2679038569	3581553.7338365973	2636583.5330752404	3500823.0201324951	3161002.2230447014	3355620.6089420384	2419906.8306084177	2521814.0143441819	2322134.7796633099	2110606.055979447	1732995.0684933274	1579361.9587595542	1589539.2622183925	1384541.882594537	1154144.1130917748	1008299.3653979156	970455.19570283755	708416.33170992672	679288.4879414459	597906.90670948091	503643.0615601801	410822.52388879081	285849.59540606011	222004.70403805425	138169.78400998862	112670.72800815942	76597.591359389626	61448.769460720803	50157.132683238247	45919.512990948504	33157.734577723619	26390.302085807438	21955.810657081751	18496.631533275769	18505.087828703159	14328.092098067664	2035	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	3712398.5863146507	3743938.4881463498	3742277.2610906642	3708874.9791622395	3645072.926853518	3552568.8220185288	3433962.9626122396	3292191.3234604015	3130536.6323606321	2952679.3121917499	2762963.5064200736	2565416.0202857801	1820765.37264722	2331436.3579140469	2030588.0448468949	2079726.7686838901	1447281.8426557123	1455681.4205780819	1293932.0111480374	1135452.1892586816	900241.71060306625	792322.9572955718	770204.04423046857	648047.37166915648	521886.6984073986	440522.55457707692	409695.60532074113	289017.53325304494	267843.10316581832	227871.19707078335	185543.54479642847	146312.14923245498	98424.119522412104	73909.004174673799	44478.660648966565	35073.919963382636	23059.665987814544	17891.424889018723	14124.93713220475	12508.365704195334	8737.0377200570674	2040	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	3462093.0310007264	3496785.2500768825	3499731.7244703546	3473893.0799460723	3420532.3250143216	3341281.9639300318	3238174.1416408052	3113628.9261503313	2970438.0209019096	2811586.3314080681	2640176.7131341058	2459698.8491686215	2273513.3883259608	2084837.4460789356	1896764.0287921841	1712413.2417967825	1534307.0146565053	1051011.0218749647	1299115.0048132769	1092404.5415637549	1080358.9795871263	726061.95384989434	705343.83383249247	605636.60044124117	513434.49013853411	393312.53365928197	334493.78707652155	314225.49565974373	255524.74700746185	198898.76729454924	162289.7694367271	145910.80347336523	99514.908168966911	89169.358441372387	73354.718752780609	57758.918886553685	44047.198239296871	28657.168518706756	20813.79021532468	12115.880966327819	9241.9511047118976	2045	3211913.0599770569	3246138.3866047934	3252246.6845241883	3231662.3866193425	3185720.5434306348	3115998.6550404676	3024408.5503862356	2911827.5239448855	2782241.0146460915	2638389.4435416325	2483153.817741029	2319458.1002535038	2150202.2070944523	1978216.8824400767	1806127.6736822545	1636313.1665507334	1471080.3894494839	1312353.401161619	1161706.0013686155	1020410.6365077988	889550.03628183343	769720.11672788323	509262.62648533186	608062.54758257431	493968.98797561333	472005.15430274687	306520.47925557074	287764.02494484739	238802.20161623243	195677.50526444937	144897.4626632235	119128.09557958214	108194.54789806617	85068.3758037386	64028.11466617386	50520.117201047753	43926.373302298358	28974.762561856878	25111.31547446542	19981.650251147901	15219.430983700853	2050	2961349.1573149394	2998274.5864820331	3008418.2022509873	2993008.4234514409	2953277.1157709747	2890828.3761810102	2807621.283568575	2705916.3833734156	2588238.449089224	2457269.9957822813	2315729.1242905944	2166340.8463618848	2010842.6910093443	1852883.6849856144	1694868.1727105908	1538994.4416701542	1387206.1315904497	1241173.7683864699	1102295.2550384784	971650.59076433163	850018.20889118384	738001.0377757781	635894.89172077749	543747.01863727299	461414.42135874846	388641.37760550732	324951.57998715591	207767.41232022466	239758.75133256879	188258.91345747441	173888.04924706038	109165.55810797002	99083.298491950874	79501.166394879911	62991.148286550248	45105.965836832853	35863.452689271355	31501.926631044422	23956.422464478856	17441.10556556912	13312.012271905982	vehicle age



million vehicles



New car registration	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	4348801	4580545	4827717	5244622	4531260	4409228	4456553	4525098	4563081	4897866	5016654	5018540	5020098	4816892	4653340	4115159	4343345	4093549	4270695	4739686	5168032	4773187	4428517	4571000	4683228	4706378	4499447	4135826	3745608	3928694	4104031	4370271.9249207452	4351305.2867954457	4330274.642949935	4307333.5126092164	4282573.5594399329	4256249.319253155	4228624.2361997524	4199918.8029960571	4170286.9228825476	4139945.3604046763	4109049.0639828173	4077697.414704816	4045968.7701476398	4013913.1679838346	3981554.5317878188	3948901.6979868752	3915551.1340538803	3881888.9326290819	3847887.8546552933	3813509.8627402643	3778695.8678673515	3743383.3686547442	3707515.780125746	3671034.2346283016	3633881.126700175	3596010.2540555983	3557381.7877340456	Deregistration	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2452740	2684817	2715526	3098326	3061880	3125285	3202573	3297873	3525142	3913783	4199906	4018408	4210684	4404202	4612452	3983932	4122985	3856913	3680823	4111806	4473917	4307276	4113874	4149592	4351622	4520711	4461434	4027300	3795568	3842711	5149190.6379079744	4477809.1332195401	4478929.4547001794	4476686.1789882258	4471475.0623899102	4463697.5656971857	4453731.2845747098	4441916.0557761863	4428546.5679164827	4413868.9612244666	4398080.927014038	4381334.4948944449	4363740.3487887979	4345373.2790197656	4326278.3189450651	4306477.0440443754	4285973.6774299741	4264758.8536709547	4242814.9486208633	4220121.9509727582	4196660.5869878829	4172414.5098599344	4147371.5991667137	4121524.5668109953	4094870.9725705013	4067412.7541411743	4039155.462781474	4010107.3536840975	

million vehicles



New car registration	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	4348801	4580545	4827717	5244622	4531260	4409228	4456553	4525098	4563081	4897866	5016654	5018540	5020098	4816892	4653340	4115159	4343345	4093549	4270695	4739686	5168032	4773187	4428517	4571000	4683228	4706378	4499447	4135826	3745608	3928694	4104031	4160430.6701871282	4130723.4944486991	4099088.0331407534	4065197.3230305142	4028440.0245015714	3988985.1979505233	3947153.103216303	3903214.2222929215	3857299.2776937527	3809944.8528908407	3761551.5542908595	3712398.5863146507	3662771.8256198014	3612913.7119332254	3563013.6250937646	3513235.6031202744	3462093.0310007264	3411330.8520559226	3360989.2648558789	3311053.5782223106	3261409.5910592792	3211913.0599770569	3162425.9574416811	3112784.6839739876	3062816.2066401141	3012379.7350517297	2961349.1573149394	Deregistration	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2051	2452740	2684817	2715526	3098326	3061880	3125285	3202573	3297873	3525142	3913783	4199906	4018408	4210684	4404202	4612452	3983932	4122985	3856913	3680823	4111806	4473917	4307276	4113874	4149592	4351622	4520711	4461434	4027300	3795568	3842711	5349924.0249579847	4474188.9547263086	4470973.8531726599	4462793.5686929226	4450121.1819668561	4433451.2646018937	4413265.3054544255	4390014.70782803	4364110.1315694675	4335914.237238951	4305739.3764904812	4273849.2761459798	4240461.92989517	4205753.9478353858	4169866.1370169595	4132909.5451594144	4094971.6252929866	4056114.646132201	4016382.8587854207	3975814.433588922	3934444.8523418829	3892309.1436948255	3849442.9362574518	3805882.8114599288	3761666.0068861693	3716829.5102555454	3671408.929472886	3625437.3466485739	

million vehicles



Export of new passenger cars to overseas (actual result 2017-2023)	2017	2018	2019	2020	2021	2022	2023	4166210	4284988	4307355	3396357	3345866	3308872	3933043	Export prediction of new passenger cars to overseas (average between 2017-2023)	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	3820000	

million vehicles



ICEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.9736296945026911	0.91862470054761936	0.87966676348566974	0.88930911713433058	0.79903710920934423	0.80159701023523078	0.75498152492244697	0.7168894237054978	0.68394202581492014	0.65911332952399504	0.64750897611709046	0.6250648135204171	0.63151375323816816	0.56460579964587854	0.57077975530799807	0.52687362028430595	0.48296748526061373	0.43906135023692161	0.39515521521322944	0.35124908018953727	0.30734294516584515	0.26343681014215298	0.21953067511846081	0.17562454009476863	0.13171840507107646	8.7812270047384344E-2	4.3906135023692228E-2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	HEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2.6370305497308854E-2	8.0122348098067273E-2	0.11755593984584037	0.10567553992968358	0.18732527851001099	0.17821967820632689	0.22173906029661106	0.24272820901443981	0.27905491139794358	0.29580942888110506	0.30423735620045816	0.32721376649174888	0.32565223972188384	0.38304035019147759	0.36922753464637359	0.37745545322668916	0.38568337180700474	0.39391129038732031	0.40213920896763594	0.41036712754795152	0.41859504612826709	0.42682296470858266	0.43505088328889824	0.44327880186921387	0.45150672044952944	0.45973463902984502	0.46796255761016059	0.47619047619047616	0.44444444444444442	0.41269841269841268	0.38095238095238093	0.34920634920634919	0.31746031746031744	0.2857142857142857	0.25396825396825395	0.22222222222222221	0.19047619047619047	0.15873015873015872	0.12698412698412698	9.5238095238095233E-2	6.3492063492063489E-2	3.1746031746031744E-2	0	BEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	2.4819580300436644E-4	5.9654837403925055E-4	2.9519785421342429E-3	2.841749432346362E-3	2.8552454783561713E-3	3.3751034686049382E-3	2.3635451777649268E-3	3.3316560927586962E-3	3.863147384667157E-3	5.6376687125428513E-3	4.729692337747283E-3	3.5238426374803967E-3	5.7822388247782469E-3	1.4454167211801174E-2	4.1353512677301488E-2	6.8252858142801812E-2	9.5152203608302122E-2	0.12205154907380245	0.14895089453930277	0.17585024000480307	0.20274958547030339	0.22964893093580371	0.25654827640130401	0.28344762186680433	0.31034696733230466	0.33724631279780493	0.36414565826330525	0.39986928104575159	0.43559290382819787	0.47131652661064422	0.5070401493930905	0.54276377217553684	0.57848739495798318	0.61421101774042941	0.64993464052287586	0.68565826330532209	0.72138188608776843	0.75710550887021477	0.79282913165266111	0.82855275443510745	0.86427637721755368	0.9	PHEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	3.5123088864927136E-6	2.314077346052038E-3	2.7325682193918305E-3	3.3893497153997948E-3	3.2037813109896608E-3	2.0542550864143514E-3	7.6878597411870614E-3	4.9358551310583216E-3	3.9135920480894652E-3	3.5494723424051204E-3	6.0542907853678232E-3	9.6009004519059006E-3	1.7481201796157055E-2	2.536150314040821E-2	3.3241804484659368E-2	4.1122105828910516E-2	4.9002407173161677E-2	5.6882708517412825E-2	6.4763009861663987E-2	7.2643311205915134E-2	8.0523612550166296E-2	8.8403913894417444E-2	9.6284215238668591E-2	0.10416451658291975	0.11204481792717091	0.10457516339869288	9.7105508870214963E-2	8.9635854341736709E-2	8.2166199813258733E-2	7.4696545284780647E-2	6.722689075630256E-2	5.9757236227824584E-2	5.2287581699346386E-2	4.481792717086841E-2	3.7348272642390323E-2	2.9878618113912209E-2	2.2408963585434122E-2	1.4939309056956035E-2	7.4696545284780591E-3	0	FCV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	1.4665254053528597E-6	9.280759224814989E-5	2.3058411726099322E-4	1.8128521609453991E-4	1.3003630392628896E-4	1.5224093094106899E-4	1.8400193818598752E-4	6.5783712550806172E-4	2.1584781100284216E-4	3.8622477962370555E-3	7.508647781471269E-3	1.1155047766705483E-2	1.4801447751939697E-2	1.8447847737173912E-2	2.2094247722408124E-2	2.5740647707642336E-2	2.9387047692876551E-2	3.3033447678110762E-2	3.6679847663344978E-2	4.0326247648579186E-2	4.3972647633813401E-2	4.7619047619047616E-2	5.1111111111111107E-2	5.4603174603174598E-2	5.8095238095238096E-2	6.1587301587301586E-2	6.507936507936507E-2	6.8571428571428575E-2	7.2063492063492066E-2	7.5555555555555556E-2	7.9047619047619047E-2	8.2539682539682538E-2	8.6031746031746043E-2	8.9523809523809533E-2	9.3015873015873024E-2	9.6507936507936515E-2	0.1	Others	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	1.0047555513089566E-3	2.1807482944506099E-3	2.0598520849650936E-3	8.4817855022463508E-3	1.459549786069436E-2	1.651349507153187E-2	3.4722233199059642E-2	3.1386567490702254E-2	3.3344949252951173E-2	3.7550107534923882E-2	3.8925894671056241E-2	3.5576690121876503E-2	3.9859483426989688E-2	3.572179457091848E-2	3.2973964219309364E-2	3.0226133867700254E-2	2.7478303516091138E-2	2.4730473164482025E-2	2.1982642812872911E-2	1.9234812461263795E-2	1.6486982109654682E-2	1.3739151758045569E-2	1.0991321406436456E-2	8.2434910548273427E-3	5.4956607032182261E-3	2.7478303516091096E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



ICEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.9736296945026911	0.91862470054761936	0.87966676348566974	0.88930911713433058	0.79903710920934423	0.80159701023523078	0.75498152492244697	0.7168894237054978	0.68394202581492014	0.65911332952399504	0.64750897611709046	0.6250648135204171	0.63151375323816816	0.56460579964587854	0.57077975530799807	0.52687362028430595	0.48296748526061373	0.43906135023692161	0.39515521521322944	0.35124908018953727	0.30734294516584515	0.26343681014215298	0.21953067511846081	0.17562454009476863	0.13171840507107646	8.7812270047384344E-2	4.3906135023692228E-2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	HEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	2.6370305497308854E-2	8.0122348098067273E-2	0.11755593984584037	0.10567553992968358	0.18732527851001099	0.17821967820632689	0.22173906029661106	0.24272820901443981	0.27905491139794358	0.29580942888110506	0.30423735620045816	0.32721376649174888	0.32565223972188384	0.38304035019147759	0.36922753464637359	0.37745545322668916	0.38568337180700474	0.39391129038732031	0.40213920896763594	0.41036712754795152	0.41859504612826709	0.42682296470858266	0.43505088328889824	0.44327880186921387	0.45150672044952944	0.45973463902984502	0.46796255761016059	0.47619047619047616	0.44444444444444442	0.41269841269841268	0.38095238095238093	0.34920634920634919	0.31746031746031744	0.2857142857142857	0.25396825396825395	0.22222222222222221	0.19047619047619047	0.15873015873015872	0.12698412698412698	9.5238095238095233E-2	6.3492063492063489E-2	3.1746031746031744E-2	0	BEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	2.4819580300436644E-4	5.9654837403925055E-4	2.9519785421342429E-3	2.841749432346362E-3	2.8552454783561713E-3	3.3751034686049382E-3	2.3635451777649268E-3	3.3316560927586962E-3	3.863147384667157E-3	5.6376687125428513E-3	4.729692337747283E-3	3.5238426374803967E-3	5.7822388247782469E-3	1.4454167211801174E-2	4.1353512677301488E-2	6.8252858142801812E-2	9.5152203608302122E-2	0.12205154907380245	0.14895089453930277	0.17585024000480307	0.20274958547030339	0.22964893093580371	0.25654827640130401	0.28344762186680433	0.31034696733230466	0.33724631279780493	0.36414565826330525	0.37320261437908492	0.38225957049486453	0.3913165266106442	0.40037348272642387	0.40943043884220348	0.41848739495798315	0.42754435107376276	0.43660130718954243	0.4456582633053221	0.45471521942110171	0.46377217553688138	0.47282913165266105	0.48188608776844066	0.49094304388422033	0.5	PHEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	3.5123088864927136E-6	2.314077346052038E-3	2.7325682193918305E-3	3.3893497153997948E-3	3.2037813109896608E-3	2.0542550864143514E-3	7.6878597411870614E-3	4.9358551310583216E-3	3.9135920480894652E-3	3.5494723424051204E-3	6.0542907853678232E-3	9.6009004519059006E-3	1.7481201796157055E-2	2.536150314040821E-2	3.3241804484659368E-2	4.1122105828910516E-2	4.9002407173161677E-2	5.6882708517412825E-2	6.4763009861663987E-2	7.2643311205915134E-2	8.0523612550166296E-2	8.8403913894417444E-2	9.6284215238668591E-2	0.10416451658291975	0.11204481792717091	0.1312418300653595	0.1504388422035482	0.16963585434173678	0.18883286647992537	0.20802987861811406	0.22722689075630254	0.24642390289449123	0.26562091503267976	0.2848179271708684	0.30401493930905704	0.32321195144724568	0.34240896358543416	0.36160597572362285	0.38080298786181133	0.4	FCV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	1.4665254053528597E-6	9.280759224814989E-5	2.3058411726099322E-4	1.8128521609453991E-4	1.3003630392628896E-4	1.5224093094106899E-4	1.8400193818598752E-4	6.5783712550806172E-4	2.1584781100284216E-4	3.8622477962370555E-3	7.508647781471269E-3	1.1155047766705483E-2	1.4801447751939697E-2	1.8447847737173912E-2	2.2094247722408124E-2	2.5740647707642336E-2	2.9387047692876551E-2	3.3033447678110762E-2	3.6679847663344978E-2	4.0326247648579186E-2	4.3972647633813401E-2	4.7619047619047616E-2	5.1111111111111107E-2	5.4603174603174598E-2	5.8095238095238096E-2	6.1587301587301586E-2	6.507936507936507E-2	6.8571428571428575E-2	7.2063492063492066E-2	7.5555555555555556E-2	7.9047619047619047E-2	8.2539682539682538E-2	8.6031746031746043E-2	8.9523809523809533E-2	9.3015873015873024E-2	9.6507936507936515E-2	0.1	Others	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	1.0047555513089566E-3	2.1807482944506099E-3	2.0598520849650936E-3	8.4817855022463508E-3	1.459549786069436E-2	1.651349507153187E-2	3.4722233199059642E-2	3.1386567490702254E-2	3.3344949252951173E-2	3.7550107534923882E-2	3.8925894671056241E-2	3.5576690121876503E-2	3.9859483426989688E-2	3.572179457091848E-2	3.2973964219309364E-2	3.0226133867700254E-2	2.7478303516091138E-2	2.4730473164482025E-2	2.1982642812872911E-2	1.9234812461263795E-2	1.6486982109654682E-2	1.3739151758045569E-2	1.0991321406436456E-2	8.2434910548273427E-3	5.4956607032182261E-3	2.7478303516091096E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



ICEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	4006641	3989904	3600959	3797968	3787185	4142679	3603668	3174757	3126299	3086778	3047422	2812446	2611831	2114792	2242419	2162305.6707290206	2110699.2414840339	1910489.9745134639	1711130.6084672718	1512946.9343735559	1316218.7706476457	1121252.7438337612	928312.73339521734	737608.80821155373	549303.54217085638	363537.99996927136	180412.46302220575	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	HEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	108518	347999	481221	451308	887863	921045	1058402	1074926	1275560	1385343	1431856	1472281	1346841	1434719	1450582	1549088.8811613824	1685541.211716922	1714028.280390763	1741373.2195284991	1767588.0809604723	1792664.0766614557	1816664.9529825184	1839666.709055545	1861734.9749400751	1882912.5718842587	1903276.2858689255	1922881.1093270357	1941760.6736689599	1798208.3422878399	1656535.5931361855	1516782.6787763119	1378981.54532875	1243032.1060488508	1109111.1236083091	977241.35991245543	847446.63616450317	719751.59387949551	594187.83629440377	470795.65461914235	349622.30805983825	230722.61121905872	114159.05568430469	0	BEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	1078	2442	12607	13469	14756	16110	10467	15229	18092	26533	21281	14574	21658	56786	169716.09798653831	298283.54973708501	414036.28661104169	528516.72808704642	641581.17978225998	753091.58826573601	862952.78513683821	971099.03517250263	1077481.9299340663	1182057.9107932914	1284819.4875230363	1385761.6459334767	1484875.8092762632	1617858.6232525005	1748432.0925563194	1876572.4524331046	2002251.7068858938	2125219.303665285	2245623.8161528236	2363415.1153588654	2478532.1617705352	2590894.046320925	2700408.9548297436	2806980.6213564542	2910502.8845075476	3010862.2168171816	3107946.7148123472	3201643.6089606411	PHEV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	15	10968	14122	16178	14188	9390	36004	23230	17609	14680	22677	37719	71743.394088684232	110836.66514831531	144645.23959671886	178070.01213563493	211069.71061548154	243604.38348600082	275647.51663649268	307181.26636313379	338192.6344346127	368669.68604552379	398611.39015753125	428017.10936526908	456884.86439269665	423107.84524419793	389773.08073792688	356890.0420650146	324466.24595970626	292478.14259972988	260967.32320195524	229939.14350881352	199399.20850929478	169353.31620694036	139808.9026575069	110775.44814568046	82264.072484667631	54287.673228013526	26860.954278659934	0	FCV	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	7	411	1054	849	612	685	761	2464	848	15850.784685438559	32814.832593482322	48539.018321721298	64094.333879172787	79461.032793841296	94620.241111700991	109558.61428278798	124266.78210445581	138737.79803108383	152965.48904377152	166948.4618552654	180685.76660056721	194176.06736689599	206793.95936310157	219172.401553403	231309.35851338756	243202.19981252501	254821.5817400144	266186.66966599418	277292.23587515921	288131.85629593109	298696.91145999066	308977.67487309	318964.05600446899	328644.96957624797	338008.62543592107	347043.52928028634	355738.17877340456	Others	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	4364	8927	8797	40201	75430	78822	153768	143468	156162	176725	175145	147139	149298	140340	135326.17134893642	132096.42424090652	119566.48736173725	107089.74085231035	94686.574083605621	82374.499267394072	70172.706380756688	58097.710108897933	46162.657444665536	34377.722944845722	22751.735030646596	11290.969734262988	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	

million vehicles
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ICEV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.88160678410353777	0.88237726686749185	0.82483380171822385	0.74978307639626807	0.74991078542894429	0.75086404067609747	0.68273166604077296	0.62583736053737526	0.56894305503397746	0.51204874953057966	0.45515444402718197	0.39826013852378422	0.34136583302038648	0.28447152751698873	0.22757722201359099	0.17068291651019329	0.11378861100679549	5.6894305503397691E-2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	HEV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.10233449586074633	9.5571329487970563E-2	0.15113753103702851	0.22089344553590803	0.20634867026952067	0.19129872657509869	0.21302182559407562	0.21583233018978631	0.21853452170577736	0.22123671322176841	0.22393890473775935	0.22664109625375028	0.22934328776974144	0.23204547928573227	0.24814046423666669	0.264235449187601	0.28033043413853542	0.29642541908946973	0.31252040404040393	0.29168571043771035	0.27085101683501672	0.25001632323232315	0.22918162962962957	0.20834693602693596	0.18751224242424236	0.16667754882154878	0.14584285521885518	0.12500816161616157	0.104173468013468	8.3338774410774391E-2	6.2504080808080786E-2	4.1669387205387209E-2	2.0834693602693632E-2	0	BEV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	1.6554614385736676E-3	1.5108560397368673E-3	1.5473533061472759E-3	6.5367097746202767E-3	8.2008663825747959E-3	1.8353988912233533E-2	5.2173342625544648E-2	0.10225159202694886	0.15232984142835307	0.2024080908297573	0.25248634023116151	0.30256458963256572	0.35264283903396992	0.40272108843537413	0.44893242630385488	0.49514376417233558	0.54135510204081627	0.58756643990929702	0.63377777777777777	0.65708592592592596	0.68039407407407404	0.70370222222222223	0.72701037037037042	0.7503185185185185	0.77362666666666668	0.79693481481481476	0.82024296296296295	0.84355111111111114	0.86685925925925922	0.89016740740740741	0.9134755555555556	0.93678370370370367	0.96009185185185186	0.98340000000000005	PHEV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	1.4225879156355536E-2	2.0404491214444473E-2	2.2373359056776142E-2	2.2638079565840692E-2	3.5357961137714423E-2	3.9336970423757701E-2	5.1964852659887012E-2	5.5581146789135415E-2	5.9197440918383824E-2	6.2813735047632227E-2	6.6430029176880637E-2	7.0046323306129032E-2	7.3662617435377442E-2	7.7278911564625852E-2	7.1067573696145137E-2	6.4856235827664421E-2	5.8644897959183706E-2	5.2433560090702991E-2	4.6222222222222276E-2	4.3140740740740792E-2	4.0059259259259308E-2	3.6977777777777818E-2	3.3896296296296334E-2	3.081481481481485E-2	2.7733333333333367E-2	2.465185185185188E-2	2.1570370370370396E-2	1.8488888888888912E-2	1.5407407407407425E-2	1.2325925925925942E-2	9.2444444444444579E-3	6.1629629629629742E-3	3.0814814814814837E-3	0	FCV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	4.975704567541302E-4	9.951409135082604E-4	1.4927113702623905E-3	1.9902818270165208E-3	2.4878522837706511E-3	2.985422740524781E-3	3.4829931972789117E-3	4.2823137497423232E-3	5.0816343022057342E-3	5.8809548546691452E-3	6.6802754071325571E-3	7.4795959595959681E-3	8.199999999999763E-3	8.799999999999919E-3	9.3999999999998529E-3	9.9999999999997868E-3	1.0599999999999943E-2	1.1199999999999877E-2	1.1799999999999811E-2	1.2399999999999967E-2	1.2999999999999901E-2	1.3599999999999834E-2	1.4199999999999768E-2	1.4799999999999924E-2	1.5399999999999858E-2	1.5999999999999792E-2	1.6599999999999948E-2	Others	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	1.7737944078671022E-4	1.3605639035628572E-4	1.0795488182422856E-4	1.4868872736287735E-4	1.8171678124587177E-4	1.4627341281258385E-4	1.0831307971969796E-4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



BEV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	6864.7055291027154	13218.190083057834	19624.420180755904	41309.421715010045	67779.11870415289	126733.40905307583	328215.86962693679	710667.40011683828	1276066.1589027033	2019177.5146447245	2933598.2885387717	4011914.3582151784	5245868.0381706497	6626531.4517441159	8129779.015938404	9746057.4660818689	11465767.858883107	13279409.067947159	15177706.310102193	17064641.705966584	18932851.786239095	20776143.976473294	22589488.92854812	24368988.968901265	26111823.482266538	27816174.292873997	29481135.010306612	31106608.671065714	32693198.044367593	34242092.774698593	35754957.164004244	37233821.902234636	38680982.480640844	PHEV	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	58990.483876882659	145238.95835142396	238786.31712891452	310602.33741251915	420926.01864296768	539392.50567507558	727265.03001635987	916964.19073557481	1113138.52496528	1314619.1709360096	1520308.6054440418	1729193.1028790148	1940352.4720876366	2152966.7511110208	2328954.0495739407	2468193.7388111749	2570954.4877265254	2637863.5993421366	2669872.0411678036	2680115.4372138539	2669915.3776768362	2640700.465318704	2593970.0955088669	2531259.7005570461	2454108.6762955249	2364031.7949535064	2262494.6315663159	2150893.297464869	2030538.5680973942	1902644.313255674	1768319.9883597791	1628566.828010523	1484277.2983226485	

million vehicles



LFP	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.239863819251009	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.14124293785310904	0.18441678192715721	0.23971234518577847	0.29488859764088782	0.35921205098493197	0.27893033901474312	0.31301307523565658	0.28160896730148871	0.22990270578907193	0.27588993374298398	0.32187716169689612	0.2612271491451913	0.2005771365934865	0.1399271240417817	7.9277111490076907E-2	1.8627098938372121E-2	1.9955496387331146E-2	2.1283893836290171E-2	2.2612291285249195E-2	2.394068873420822E-2	2.5022167164338669E-2	2.5000628649397439E-2	2.4933188708653662E-2	2.4839505107293595E-2	2.4535186419335841E-2	2.453767467980527E-2	2.4015231452469147E-2	2.3383191837782608E-2	2.2641555835745657E-2	2.1790323446358298E-2	2.0829494669620523E-2	2.0464304018823407E-2	2.0087984822739002E-2	1.9700537081367302E-2	1.930196079470831E-2	1.8903384508049317E-2	1.8504808221390324E-2	1.8106231934731331E-2	1.7707655648072338E-2	1.7309079361413345E-2	1.6910503074754352E-2	NCA	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.11299435028248529	0.16136468418625807	0.21973631642029548	0.22935779816513932	0.22016222479722017	0.16571792401695173	0.16944873967056734	0.15178447845441967	0.12597627081641158	0.25250083694312486	0.37902540306983817	0.39345742046979038	0.40788943786974258	0.42232145526969478	0.43675347266964698	0.45118549006959918	0.43881467084295922	0.42644385161631926	0.4140730323896793	0.40170221316303933	0.38552700919952759	0.3851951562791408	0.38415608086713587	0.3827126583847355	0.37802389290565724	0.37806223057683447	0.37001272896537929	0.36027462991323178	0.34884793342039194	0.33573263948685989	0.32092874811263544	0.31530210280790361	0.30950399534511119	0.30353442572425809	0.29739339394534442	0.29125236216643069	0.28511133038751696	0.27897029860860323	0.27282926682968955	0.26668823505077582	0.26054720327186209	NCM111	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.33460907599781198	0.30274394324722287	0.25775263232508011	0.23355176933158647	0.21240982319739979	0.28826175203340143	0.22715019072053286	0.20326940900056809	0.17944720593102306	9.8194297012569418E-2	4.1224573184643558E-2	4.3139112417600406E-2	4.386092919502823E-2	4.3390023516926869E-2	4.1726395383296463E-2	3.8870044794137026E-2	3.5235490579142367E-2	3.1419594540232777E-2	2.7422356677408128E-2	2.3243776990668548E-2	1.869933028456262E-2	1.8683234324445342E-2	1.8632835743137146E-2	1.856282499656297E-2	1.8335404421018383E-2	1.8337263924395778E-2	1.7946836572570946E-2	1.7474506680826191E-2	1.6920274249161513E-2	1.6284139277576912E-2	1.556610176607239E-2	1.5293190928604164E-2	1.5011963611490228E-2	1.4722419814730579E-2	1.4424559538325219E-2	1.412669926191986E-2	1.3828838985514501E-2	1.3530978709109142E-2	1.3233118432703783E-2	1.2935258156298424E-2	1.2637397879893065E-2	NCM523	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0.41115363586659348	0.35147459063936187	0.28279870606884605	0.24220183486238639	0.2082159010204481	0.21497486592321519	0.2129849227023265	0.24702494935763938	0.29656011927548137	0.19293104835568267	0.10700846656439408	0.10653132925660957	0.10150016075498669	9.1914961059525416E-2	7.7775730170225751E-2	5.9082468087087718E-2	5.49165754071314E-2	5.0530481940992591E-2	4.5924187688671292E-2	4.1097692650167501E-2	3.5698721452346822E-2	3.5667992801213841E-2	3.557177732780728E-2	3.5438120447983855E-2	3.5003953894671459E-2	3.5007503855664673E-2	3.4262142547635446E-2	3.3360421845213643E-2	3.2302341748399251E-2	3.1087902257192289E-2	2.9717103371592748E-2	2.9196091772789767E-2	2.8659203258299529E-2	2.8106437828122017E-2	2.7537795482257238E-2	2.6969153136392462E-2	2.6400510790527687E-2	2.5831868444662908E-2	2.5263226098798133E-2	2.4694583752933357E-2	2.4125941407068578E-2	NCM622	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	2.1171767098498322E-2	3.3389560328630691E-2	5.1509686749462928E-2	7.5556718286746954E-2	7.5720250161101343E-2	6.0959741198568833E-2	7.3012441439178385E-2	8.5769932221691506E-2	9.9232213546108186E-2	0.11339928541242844	0.12827114782065224	0.13046654619844625	0.13264251509510652	0.13479905451063304	0.13693616444502579	0.13769506845905213	0.13757654366182492	0.1372054268358282	0.13668989315650926	0.13501525073659001	0.13502894344327812	0.13215397839802254	0.12867591283153842	0.12459474674382578	0.11991048013488464	0.11462311300471498	0.11261349683790348	0.11054264113915541	0.10841054590847071	0.10621721114584944	0.10402387638322814	0.10183054162060687	9.9637206857985591E-2	9.7443872095364301E-2	9.5250537332743024E-2	9.3057202570121733E-2	NCM622-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	2.1171767098498322E-2	3.3389560328630691E-2	5.1509686749462928E-2	7.5556718286746954E-2	7.5720250161101343E-2	6.0959741198568833E-2	7.3012441439178385E-2	8.5769932221691506E-2	9.9232213546108186E-2	0.11339928541242844	0.12827114782065224	0.13046654619844625	0.13264251509510652	0.13479905451063304	0.13693616444502579	0.13769506845905213	0.13757654366182492	0.1372054268358282	0.13668989315650926	0.13501525073659001	0.13502894344327812	0.13215397839802254	0.12867591283153842	0.12459474674382578	0.11991048013488464	0.11462311300471498	0.11261349683790348	0.11054264113915541	0.10841054590847071	0.10621721114584944	0.10402387638322814	0.10183054162060687	9.9637206857985591E-2	9.7443872095364301E-2	9.5250537332743024E-2	9.3057202570121733E-2	NCM811-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	9.7715848146918225E-3	1.0623951013655411E-2	1.3292822386958317E-2	1.7000261614518158E-2	2.9043383623436374E-2	2.8944913087090515E-2	4.9620105832451605E-2	7.4632471143373041E-2	0.10398200901985483	0.13766871946189696	0.17569260246949941	0.19014467438654331	0.2050371478759522	0.22037002293772609	0.23614329957186497	0.2498910501664281	0.24967594960849723	0.24900244129465129	0.24806684313588731	0.24502767726270056	0.24505252698965305	0.23983499783344844	0.2335229529164958	0.22611639223879509	0.21761531580034632	0.20801972360114951	0.20437264240952865	0.20061442280809696	0.19674506479685439	0.19276456837580094	0.1887840719547475	0.18480357553369406	0.18082307911264062	0.17684258269158717	0.17286208627053373	0.16888158984948029	NCM955-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	9.7715848146918225E-3	1.0623951013655411E-2	1.3292822386958317E-2	1.7000261614518158E-2	2.9043383623436374E-2	2.8944913087090515E-2	4.9620105832451605E-2	7.4632471143373041E-2	0.10398200901985483	0.13766871946189696	0.17569260246949941	0.19014467438654331	0.2050371478759522	0.22037002293772609	0.23614329957186497	0.25191657620600383	0.26768985284014268	0.28346312947428154	0.29923640610842039	0.31500968274255925	0.3307829593766981	Li-Sulphur	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Li-Air	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



LFP	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.239863819251009	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.14124293785310904	0.18441678192715721	0.23971234518577847	0.29488859764088782	0.35921205098493197	0.27893033901474312	0.31301307523565658	0.28160896730148871	0.22990270578907193	0.27588993374298398	0.30535448522089453	0.33481903669880508	0.36428358817671563	0.39374813965462618	0.42321269113253673	0.45267724261044728	0.48214179408835783	0.51160634556626838	0.54107089704417888	0.57053544852208937	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	0.6	NCA	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.11299435028248529	0.16136468418625807	0.21973631642029548	0.22935779816513932	0.22016222479722017	0.16571792401695173	0.16944873967056734	0.15178447845441967	0.12597627081641158	0.25250083694312486	0.38826047635947991	0.35426367612625559	0.3243615134526267	0.29768776004680786	0.27360442895835529	0.25163124664631659	0.23187087661098038	0.21280172032527317	0.19442659613827024	0.17674833774191664	0.15816852289995015	0.15802888395530157	0.15759169583810251	0.15698448015035479	0.15501282573916125	0.15502894197486752	0.15164692765278931	0.14756028235524274	0.14277174786930671	0.13728453011002267	0.13110229377440316	0.12875573768327997	0.12633950418053547	0.12385375579847778	0.12129865954920725	0.1187456393457797	0.11619469265900506	0.11364581696379988	0.11109900973917906	0.10855426846824739	0.1060115906381916	NCM111	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.33460907599781198	0.30274394324722287	0.25775263232508011	0.23355176933158647	0.21240982319739979	0.28826175203340143	0.22715019072053286	0.20326940900056809	0.17944720593102306	9.8194297012569418E-2	4.2229022890681422E-2	3.8841866374347153E-2	3.4879053131258365E-2	3.058494601199855E-2	2.6139521024421599E-2	2.1678263250970411E-2	1.8618529942741022E-2	1.5678837307050126E-2	1.2876075111939405E-2	1.0227225072013818E-2	7.6716945369626728E-3	7.6649215880271529E-3	7.6437165237776611E-3	7.6142645621038521E-3	7.5186328264221589E-3	7.519414516958034E-3	7.3553756783641573E-3	7.1571599156518527E-3	6.9249002145288273E-3	6.6587520724383058E-3	6.3588932392608256E-3	6.2450775367753619E-3	6.1278822502343309E-3	6.0073152629902347E-3	5.8833846756802567E-3	5.7595547834343791E-3	5.6358254635785502E-3	5.5121965936379014E-3	5.3886680513363476E-3	5.2652397145961805E-3	5.1419114615376743E-3	NCM523	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0.41115363586659348	0.35147459063936187	0.28279870606884605	0.24220183486238639	0.2082159010204481	0.21497486592321519	0.2129849227023265	0.24702494935763938	0.29656011927548137	0.19293104835568267	0.10961576154602429	9.5919350764819833E-2	8.0714876879665873E-2	6.4789412262103344E-2	4.8722644630554354E-2	3.2950960141474715E-2	2.9018069190037594E-2	2.5215449689688703E-2	2.1563547476621342E-2	1.8082919692546141E-2	1.4645962297837831E-2	1.4633032122597296E-2	1.4592549727211898E-2	1.4536323254925538E-2	1.4353753577715032E-2	1.4355245896010794E-2	1.4042080840513392E-2	1.3663668929880813E-2	1.3220264045918671E-2	1.271216304738222E-2	1.2139705274952487E-2	1.1922420752025691E-2	1.1698684295901906E-2	1.1468510956617722E-2	1.1231916199025943E-2	1.0995513677465634E-2	1.075930315774087E-2	1.0523284406035994E-2	1.0287457188914845E-2	1.0051821273319982E-2	9.8163764265719235E-3	NCM622	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	2.1171767098498322E-2	3.3389560328630691E-2	5.1509686749462928E-2	7.5556718286746954E-2	7.5720250161101343E-2	6.2445044487284398E-2	6.5739402948132353E-2	6.8205897091754064E-2	6.9947228601405162E-2	7.1039038430316018E-2	7.1538268728202389E-2	6.8938881139338465E-2	6.6190555435433326E-2	6.3294441514111913E-2	6.0251695532951066E-2	5.6491568863088815E-2	5.6441695330018186E-2	5.6285548947817378E-2	5.6068675411855687E-2	5.5364478085472305E-2	5.5370234170327381E-2	5.4162311813408838E-2	5.2702723015254596E-2	5.0992447034257773E-2	4.9032628897045745E-2	4.6824577489102487E-2	4.5986480043527705E-2	4.5123496569907384E-2	4.4235685118382675E-2	4.332310533910011E-2	4.241126704165319E-2	4.1500169322714817E-2	4.0589811280424583E-2	3.9680192014385857E-2	3.8771310625662816E-2	3.7863166216777447E-2	NCM622-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	2.1171767098498322E-2	3.3389560328630691E-2	5.1509686749462928E-2	7.5556718286746954E-2	7.5720250161101343E-2	6.2445044487284398E-2	6.5739402948132353E-2	6.8205897091754064E-2	6.9947228601405162E-2	7.1039038430316018E-2	7.1538268728202389E-2	6.8938881139338465E-2	6.6190555435433326E-2	6.3294441514111913E-2	6.0251695532951066E-2	5.6491568863088815E-2	5.6441695330018186E-2	5.6285548947817378E-2	5.6068675411855687E-2	5.5364478085472305E-2	5.5370234170327381E-2	5.4162311813408838E-2	5.2702723015254596E-2	5.0992447034257773E-2	4.9032628897045745E-2	4.6824577489102487E-2	4.5986480043527705E-2	4.5123496569907384E-2	4.4235685118382675E-2	4.332310533910011E-2	4.241126704165319E-2	4.1500169322714817E-2	4.0589811280424583E-2	3.9680192014385857E-2	3.8771310625662816E-2	3.7863166216777447E-2	NCM811-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	9.7715848146918225E-3	1.0623951013655411E-2	1.3292822386958317E-2	1.7000261614518158E-2	2.9043383623436374E-2	2.9650165008351152E-2	4.4677264139507671E-2	5.9349174176225275E-2	7.3295284821653678E-2	8.6242637393500132E-2	9.7985749894386298E-2	0.10047296788920618	0.10231653624085298	0.1034740012007663	0.10390267790553188	0.10252173608486495	0.10243122485818122	0.10214784809048344	0.10175426278447891	0.10047627504400536	0.1004867212720757	9.8294565883593865E-2	9.5645682509165802E-2	9.2541848321430836E-2	8.8985141331675663E-2	8.4977936924667527E-2	8.345694526417996E-2	8.1890790071313446E-2	8.027957669632417E-2	7.8623413393181726E-2	7.6968595742259546E-2	7.5315122104186186E-2	7.3662990842252057E-2	7.2012200322404005E-2	7.0362748913239972E-2	6.8714634986003553E-2	NCM955-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	4.0089464542067748E-3	4.3585468158564037E-3	5.453091924789745E-3	6.9733184244255677E-3	1.1909556641751563E-2	1.1869207999433244E-2	2.0336426317921617E-2	3.0567760259549617E-2	4.2556345480299421E-2	5.6294155644389679E-2	7.1772015808511072E-2	7.7646858676683597E-2	8.3696146062200119E-2	8.9919471048824751E-2	9.6316415504704642E-2	0.10270816236775436	0.10909471797005971	0.11547608863342501	0.12185228066939408	0.12822330037927085	0.13458915405414038	Li-Sulphur	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Li-Air	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	



LFP	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.23986381925100869	0.14124293785310904	0.18441678192715721	0.23971234518577847	0.29488859764088782	0.35921205098493197	0.27893033901474312	0.31301307523565658	0.28160896730148871	0.22990270578907193	0.27588993374298398	0.32187716169689612	0.2612271491451913	0.2005771365934865	0.1399271240417817	7.9277111490076907E-2	1.8627098938372121E-2	1.9955496387331146E-2	2.1283893836290171E-2	2.2612291285249195E-2	2.394068873420822E-2	2.3657321682647472E-2	2.2273287342190445E-2	2.0853212374510335E-2	1.9419976720247718E-2	1.7843771941335157E-2	1.6507162966414458E-2	1.4845779443344562E-2	1.3179617217659284E-2	1.1526610243652334E-2	9.904692475617408E-3	8.3317978678482084E-3	8.1857216075293619E-3	8.0351939290956003E-3	7.8802148325469203E-3	7.7207843178833235E-3	7.5613538032197258E-3	7.401923288556129E-3	7.2424927738925322E-3	7.0830622592289345E-3	6.9236317445653377E-3	6.7642012299017401E-3	NCA	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.19189105540080365	0.11299435028248529	0.16136468418625807	0.21973631642029548	0.22935779816513932	0.22016222479722017	0.16571792401695173	0.16944873967056734	0.15178447845441967	0.12597627081641158	0.25250083694312486	0.37902540306983817	0.39345742046979038	0.40788943786974258	0.42232145526969478	0.43675347266964698	0.45118549006959918	0.43881467084295922	0.42644385161631926	0.4140730323896793	0.40170221316303933	0.36449826324318974	0.3431738665032345	0.32129417672524091	0.2992117147371568	0.27492646756775074	0.25433277329714321	0.22873514154223445	0.20306388231473058	0.17759531155947225	0.15260574522129994	0.12837149924505417	0.12612084112316144	0.12380159813804446	0.12141377028970322	0.11895735757813776	0.11650094486657227	0.11404453215500678	0.11158811944344128	0.10913170673187582	0.10667529402031033	0.10421888130874483	NCM111	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.5682451253481875	0.33460907599781198	0.30274394324722287	0.25775263232508011	0.23355176933158647	0.21240982319739979	0.28826175203340143	0.22715019072053286	0.20326940900056809	0.17944720593102306	9.8194297012569418E-2	4.1224573184643558E-2	4.3139112417600406E-2	4.386092919502823E-2	4.3390023516926869E-2	4.1726395383296463E-2	3.8870044794137026E-2	3.5235490579142367E-2	3.1419594540232777E-2	2.7422356677408128E-2	2.3243776990668548E-2	1.767936681449557E-2	1.6645063307233122E-2	1.5583826257896524E-2	1.4512754088221957E-2	1.3334839578922461E-2	1.2335977549138981E-2	1.1094408063043857E-2	9.8492674019202142E-3	8.6139577995731336E-3	7.4018814898076874E-3	6.2264407064289559E-3	6.1172763714416652E-3	6.0047854445960903E-3	5.8889679258922311E-3	5.7698238153300876E-3	5.6506797047679433E-3	5.5315355942057998E-3	5.4123914836436563E-3	5.2932473730815128E-3	5.1741032625193693E-3	5.0549591519572258E-3	NCM523	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0.41115363586659348	0.35147459063936187	0.28279870606884605	0.24220183486238639	0.2082159010204481	0.21497486592321519	0.2129849227023265	0.24702494935763938	0.29656011927548137	0.19293104835568267	0.10700846656439408	0.10653132925660957	0.10150016075498669	9.1914961059525416E-2	7.7775730170225751E-2	5.9082468087087718E-2	5.49165754071314E-2	5.0530481940992591E-2	4.5924187688671292E-2	4.1097692650167501E-2	3.3751518464036998E-2	3.177693904108142E-2	2.9750941037802455E-2	2.7706166895696466E-2	2.5457421014306515E-2	2.3550502593810783E-2	2.118023357490191E-2	1.8803146858211321E-2	1.6444828526457799E-2	1.413086466236013E-2	1.1886841348637099E-2	1.1678436709115905E-2	1.146368130331981E-2	1.1242575131248806E-2	1.1015118192902894E-2	1.0787661254556984E-2	1.0560204316211073E-2	1.0332747377865163E-2	1.0105290439519252E-2	9.8778335011733415E-3	9.6503765628274309E-3	NCM622	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	2.1171767098498322E-2	3.3389560328630691E-2	5.1509686749462928E-2	7.5556718286746954E-2	7.5720250161101343E-2	6.0959741198568833E-2	7.3012441439178385E-2	8.5769932221691506E-2	9.9232213546108186E-2	0.11339928541242844	0.12827114782065224	0.13046654619844625	0.13264251509510652	0.13479905451063304	0.13693616444502579	0.13018442836128566	0.12256819344417129	0.11475362971723814	0.1068666437405436	9.8192909626610925E-2	9.0837652861841658E-2	8.16951866460503E-2	7.2526423595957998E-2	6.3430052887765848E-2	5.4504763697674839E-2	4.5849245201885984E-2	4.5045398735161384E-2	4.4217056455662158E-2	4.3364218363388281E-2	4.2486884458339771E-2	4.1609550553291255E-2	4.0732216648242746E-2	3.9854882743194237E-2	3.897754883814572E-2	3.8100214933097204E-2	3.7222881028048688E-2	NCM622-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	2.1171767098498322E-2	3.3389560328630691E-2	5.1509686749462928E-2	7.5556718286746954E-2	7.5720250161101343E-2	6.0959741198568833E-2	7.3012441439178385E-2	8.5769932221691506E-2	9.9232213546108186E-2	0.11339928541242844	0.12827114782065224	0.13046654619844625	0.13264251509510652	0.13479905451063304	0.13693616444502579	0.13018442836128566	0.12256819344417129	0.11475362971723814	0.1068666437405436	9.8192909626610925E-2	9.0837652861841658E-2	8.16951866460503E-2	7.2526423595957998E-2	6.3430052887765848E-2	5.4504763697674839E-2	4.5849245201885984E-2	4.5045398735161384E-2	4.4217056455662158E-2	4.3364218363388281E-2	4.2486884458339771E-2	4.1609550553291255E-2	4.0732216648242746E-2	3.9854882743194237E-2	3.897754883814572E-2	3.8100214933097204E-2	3.7222881028048688E-2	NCM811-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	9.7715848146918225E-3	1.0623951013655411E-2	1.3292822386958317E-2	1.7000261614518158E-2	2.9043383623436374E-2	2.8944913087090515E-2	4.9620105832451605E-2	7.4632471143373041E-2	0.10398200901985483	0.13766871946189696	0.17569260246949941	0.19014467438654331	0.2050371478759522	0.22037002293772609	0.23614329957186497	0.2362606292482593	0.22243857328757025	0.20825658726461746	0.19394316826987551	0.17820194710014586	0.1648535181566757	0.14826163502431358	0.13162202800747941	0.11511379968520476	9.8916052636521049E-2	8.3207889440459801E-2	8.1749056963811462E-2	8.0245769123238775E-2	7.8698025918741754E-2	7.7105827350320372E-2	7.5513628781898989E-2	7.3921430213477621E-2	7.2329231645056238E-2	7.073703307663487E-2	6.9144834508213487E-2	6.7552635939792105E-2	NCM955-Graphite (Si)	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	9.238589279344997E-3	9.4649745394384567E-3	1.1117633269092412E-2	1.3291113625896012E-2	2.1122460817044636E-2	1.9472032440406351E-2	3.0674247241879175E-2	4.2065574644446616E-2	5.2936295501017E-2	6.2576690664498613E-2	7.0277040987799758E-2	7.6057869754617313E-2	8.201485915038087E-2	8.8148009175090428E-2	9.4457319828745986E-2	0.10076663048240152	0.10707594113605706	0.11338525178971261	0.11969456244336815	0.12600387309702368	0.13231318375067924	Li-Sulphur	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.7272727272727271E-2	5.4545454545454543E-2	8.1818181818181818E-2	0.10909090909090909	0.13636363636363635	0.16363636363636364	0.19090909090909092	0.2181818181818182	0.24545454545454548	0.27272727272727276	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	Li-Air	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2031	2032	2033	2034	2035	2036	2037	2038	2039	2040	2041	2042	2043	2044	2045	2046	2047	2048	2049	2050	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.7272727272727271E-2	5.4545454545454543E-2	8.1818181818181818E-2	0.10909090909090909	0.13636363636363635	0.16363636363636364	0.19090909090909092	0.2181818181818182	0.24545454545454548	0.27272727272727276	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	0.3	
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thousand vehicles
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In-use capacity of automobile LIBs (GWh)
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Flow of lithium (kt-Li/year)
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Flow of nickel (kt-Ni/year)
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Flow of copper (kt-Cu/year)
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