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1.1 EV Market Review Q1 2023 – Global 1. EV Market Review & Outlook

• In 2023, the global EV sales saw a XX% YoY growth. The growth in different regions are as follows: US (+XX%,YoY) Others (+XX%,YoY) China (+XX%,YoY), and 
Europe (+XX%,YoY) according to their growth rate. On the other hand, compared to the previous quarter, XX (-XX%, QoQ)  and XX (-XX%, QoQ) experienced a 
decrease in sales. Even at the global level, the QoQ growth was -XX%.

• EV penetration rate posted XX%. During Q1, XX took up XX%, XX XX%, and the XX XX% of the entire market.

Global EV Market Review Q4 2022
(K units)

Plug-In EV(BEV+PHEV) Sales By Region

Source: SNE Research

(K units) Q1 2022 Q4 2022 Q1 2023 YoY (%) QoQ (%)

Global 2,071 3,593 2,727 (32) (△24)
BEV 1,529 2,661 1,977 (29) (△26)
PHEV 543 932 750 (38) (△20)
Europe 575 915 677 (18) (△26)
BEV 338 591 454 (34) (△23)
PHEV 237 324 223 (△6) (△31)
China 1,172 2,181 1,519 (30) (△30)
BEV 936 1,654 1,088 (16) (△34)
PHEV 236 527 431 (82) (△18)
U.S. 210 298 317 (51) (6)
BEV 168 247 260 (55) (5)
PHEV 42 51 57 (36) (12)
Others 115 199 214 (87) (8)
BEV 87 169 176 (102) (4)
PHEV 28 30 38 (39) (26)

EV penetration rate       9.2%          11.1%       10.8%        12.5%        14.4%        17.3%       13.7%        
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1.1 EV Market Review Q1 2023 – Europe 1. EV Market Review & Outlook

The EV sales in Europe during Q1 2023 recorded around XXX units, a 

YoY +XX% and QoQ XX% growth. The EV penetration rate was XX%, 

XXX from Q4 2022. 

Key points in 1Q 2023 are as follows :

• The EV sales in Europe during Q1 2023 can be said to have a steady 
growth in terms of the number of EV sold and EV penetration rate 
compared to the same periods of 2021 and 2022. 

• In terms of sales in major European countries, Germany (YoY -12%, 
QoQ -61%) turned to a downward trend in sales volume. Countries 
other than the UK (YoY +14%, QoQ -10%) and France (YoY +40%, 
QoQ +4%) saw an increase in EV sales. 

• Model Y and 3 took up 14% of the entire sales in Q1, followed by VW’s 
ID.4 and ID.3. Models from various brands, such as MG-4 , e-TRON , 
XC40, and e-208, ranked high on the list. 

Source: SNE Research

(K units)

Plug-In EV(BEV+PHEV) Sales In Europe (Q1 2023) European Market Review
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1.1 EV Market Review Q1 2023 – China 1. EV Market Review & Outlook

(K units)

Plug-In EV(BEV+PHEV) Sales In China (Q1 2023)

The Chinese EV sales in Q1 2023 posted XX% YoY and XX% QoQ

growths with the penetration rate of XX%.

Key points in Q1 2023 are as follows:

• The EV sales in China recorded approx. XXX million units, showing a 
30% YoY growth. Every year, the sales has been significantly 
increasing. 

• BYD(YoY +91%, QoQ -19%) sold approx. 550k units during Q1, 
achieving a high sales and outperforming Tesla (137,000 unis) on the 
2nd place by a huge gap between their sales volume. TSLA , GAC Aion, 
Geely, NIO, and CHANGAN followed. 

• According to the sales volume by car model, Song DM sold most, 
followed by Yuan EV, Model Y, Dolphin, Hongguang MINI, Qin, Aion, 
Model3, Mulan, and Qin EV. Similar to the previous year, the Chines 
OEMs, using battery from Chinese makers, ranked high on the list, 
except Tesla.  

Chinese Market Review
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1.1 EV Market Review Q1 2023 – U.S. 1. EV Market Review & Outlook

(K units)

Plug-In EV(BEV+PHEV) Sales In U.S. (Q1 2023)

The US EV sales in Q1 2023 recorded XX% YoY and XX% QoQ

growths, reaching XXX units with the EV penetration of XX%.

Key points in Q1 2023 are as follows:

• The EV sales in the US recorded +58% YoY and +6% QoQ growths 
with the EV penetration rate of 8.5%, highest ever in history. In terms 
of the market growth, the US market has been growing at the fastest 
pace. 

• Tesla, selling 159,000 units during Q1, took up 50% of the entire EV 
sales, followed by CHEVROLET, FORD, Rivian, BMW, MERCEDES, 
and VW. Hyundai-KIA saw a huge drop in its EV sales. 

• Model Y and 3, Wrangler PHEV, Bolt, ID.4, Grand CHEROKEE, Bolt, 
and R1T all ranked high in the ranking of sales, which led to an 
interpretation that, thanks to the IRA and its details announced, the US 
OEMs have been able to see good results in their EV sales. 

U.S. Market Review

106 115
131

153 168
185

208

247 260
26

38

49

52
42

51

43

51
57

132

152

180

205 210

236
251

298
317

3.3% 3.4%

5.1%

5.9% 6.1%
6.5%

7.2%

8.0%

8.5%

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

6.0%

7.0%

8.0%

9.0%

0

50

100

150

200

250

300

350

Q1
2021

Q2 Q3 Q4 Q1
2022

Q2 Q3 Q4 Q1
2023

BEV PHEV EV penetartion rate

Source: SNE Research

Q1 2023 
YoY +51%
QoQ +6%

SAMPLE



Quarterly Market Dynamics 8

1.1 EV Market Review Q1 2023 – Others 1. EV Market Review & Outlook

(K units)

Plug-In EV(BEV+PHEV) Sales In Others (Q1 2023)

The Q1 2023 EV sales in other regions recorded XX % YoY and XX 8% 

QoQ growth, with the EV penetration rate of XX %.

Key points in Q1 2023 are as follows: 

• Japan (YoY XXX%, QoQ XXX%) and Korea (YoY XXX%, QoQ XX%) 

sold many EVs, followed by XXX , XXX, XXX, and XXXX. In terms of 

market growth, these markets have been showing a similar growth rate 

to that of the XX market. 

• Model Y and 3 ranked high on the list of sales volume, followed by 

Yuan , Sakura , and Nexon (Tata Motors). Other than Tesla, various 

OEMs’ EV models are sold in other regional markets, according to 

sales volume data by model. Hyundai-KIA models such as PORTER / 

IONIQ / BONGO / EV6 were high on the list. 

Other Regional Market Review

Source: SNE Research
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1.2 EV Market Outlook 2023 1. EV Market Review & Outlook

• The overall EV sales in 2023 is expected to be around 14.50 million units. The expected sales ranking is China at No. 1, followed by Europe, the US, and Others. 

• By reflecting the EV sales during Q1 2023, the 2023 EV penetration rate is expected to be China market 30% > Europe 23% > US 11% > Others 4%.

Global EV Market Outlook 2023 EV Penetration Rate By Region

Source: SNE Research

Q1
Actual

Q2
Forecast

Q3
Forecast

Q4
Forecast

2023
Forecast

Global 2,726,838 3,509,112 3,947,472 4,294,693 14,478,115

BEV 1,977,154 2,675,832 2,995,421 3,245,073 10,893,480

PHEV 749,684 833,280 952,051 1,049,620 3,584,635

Europe 676,972 766,086 924,315 969,112 3,336,485

BEV 453,761 481521 587545 604512 2,127,339

PHEV 223,211 284565 336770 364600 1,209,146

China 1,518,860 2,158,666 2,333,649 2,573,319 8,584,494

BEV 1,087,895 1,704,513 1,828,798 2,004,568 6,625,774

PHEV 430,965 454,153 504,851 568,751 1,958,720

U.S. 316,927 359,098 419,989 470,237 1,566,251

BEV 259,609 304,584 354,568 401,483 1,320,244

PHEV 57,318 54,514 65,421 68,754 246,007

Others 214,079 225,262 269,519 282,025 990,885

BEV 175,889 185,214 224,510 234,510 820,123

PHEV 38,190 40,048 45,009 47,515 170,762

SAMPLE



Quarterly Market Dynamics 10

1.2 EV Market Outlook 2023 – Major Issues 1. EV Market Review & Outlook

Major Issues

Europe
• The CRMA proposal was presented on March 16. The major goal of the Act is to make sure not more than 65% of the Union’s annual consumption of each 

strategic raw material at any relevant stage of processing from a single third country. The difference between CRMA and the US IRA is that CRMA does not 
include any discriminative provisions. 

• The Chinese battery makers and OEMs, who announced to make inroads into the European market last year, already started to target the market in an 
aggressive manner. According to forecasts released by other research firms, among the vehicles imported to Europe, the China-made vehicles are expected to 
take up almost 20%. Under these circumstances where China is appeared to have a great potential and influence, GM announced to enter the European EV 
market in the 2nd half of 2023, leading to an expectation that the European EV market would see a fierce competition among different OEMs from various 
countries. 

China
• BYD, who has been enjoying a high sales, recently cut the price of Seal in response to price reduction by Tesla. BYD made an investment in the EV plant in 

Vietnam. All other Chinese brands such as NIO/ Geely/ SAIC saw a favorable growth in their EV sales. 
• In 2023, the EV sales and penetration in Chia are both expected to increase compared to last year, allowing China to hold a bigger presence as one of the 

major EV markets in the world. 
U.S.
• According to the IRA regulations announced, the Korean battery makers are found to be eligible for tax credit, while the Korean car makers are not. This led the 

US OEMs to hold a dominant position in terms of market share. 
• As the US government is planning to increase the EV sales portion to 67% in 2032, the US market is expected to have a higher growth than any other markets. 

Not only the Korean companies, but battery makers and OEMs from other countries, such as Panasonic and AESC, have been trying to enter the US market.
Comment
• CATL agreed to supply sodium-ion battery to Chery Vehicles, and the K-trio makers kicked off the development LFP battery. There is a fierce competition in 

technology development for difference types of battery. 
• After the 2023 May CPI release, it seems that there would be a fall in interest rates after keeping the rate changed in the US. These days, there is a conflict 

between the two parties about raising the debt ceiling of the US gov. Those issues related to the US default should be closely monitored. 
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2.1 EV Battery Installation Trend – Region 2. EV Battery Installation Analysis

• The global EV battery installation posted XX% YoY and XX% QoQ growth, recording XXX GWh. China accounted for XX %, followed by Europe with XX % and the 
US with XX %.  

• China: Q1 69GWh (YoY +33%, QoQ -33%)

• Europe: Q1 33GWh (YoY +34%, QoQ -23%)

• U.S.: Q1 21GWh(YoY +65%, QoQ +4%)
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2.1 EV Battery Installation Trend – Battery Type 2. EV Battery Installation Analysis

• By battery usage, the XX M/S has increased, leading to a slight increase in the portion of XXXX battery usage (YoY XX%, QoQ XX %). XXX and XXX type batteries 
all saw a YoY increase in usage. The share of XXX type has slightly declined. 

• Prismatic: Q1 90GWh (YoY +44%, QoQ -29%) 

• Pouch: Q1 25GWh (YoY +32%, QoQ -20%)

• Cylindrical: Q1 19GWh(YoY +34%, QoQ +3%)

PouchPrismatic Cylindrical PouchPrismatic Cylindrical
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2.1 EV Battery Installation Trend – Average Battery Capacity 2. EV Battery Installation Analysis

• BEV average battery capacity was global average 60kWh. The US topped the list, followed by Others, Europe, and China.

• PHEV average battery capacity was global average 19kWh. China ranked 1st, followed by the US, Others, and Europe (same as Others).

ChangeChange +4% +3% +3% 0% -7%

(kWh/car)

PHEV Average Battery Capacity By RegionBEV Average Battery Capacity By Region
(kWh/car)

Source: SNE Research
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2.1 EV Battery Installation Trend – Cathode Material 2. EV Battery Installation Analysis

• Cathode material consumption for xEV battery was XXXX  ton in Q1 2023, with XXX YoY XXX %, QoQ XX %, XXX YoY XXX %,QoQ XXX % growths.

• NCx: Q1 70k tons (YoY +19%, QoQ -23%)

• High-Nickel: Q1 86k tons (YoY +54%, QoQ -24%) 

• LFP: Q1 121k tons (YoY +46%, QoQ -24%)

High-NickelNCx LFP OthersHigh-Nickel2NCx1 LFP Others

1) NCM other than High-Nickel, 2) NCx cathode material with more than 80% nickel content

Global Global (excl. China) China
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xEV Battery Installation
, GWh

YoY 
Change, %

Market 
Share, %

CATL 38 35

BYD 116 16

LGES 42 15

Panasonic 34 9

SK On 7 5

SDI 57 5

CALB 40 4

Guoxuan 14 2

EVE 76 2

Sunwoda 29 1

2.2 Top 10 Battery Makers 2. EV Battery Installation Analysis

• In the ranking of battery installation in Q1 2023, XXX  took the 1st place, followed by XXX, XXX, XXXX, and XXXX.

• Continuing from the previous quarter, the CATL + BYD M/S combined hovered over XXX % and the combined M/S of LGES, SK On, and SDI reached XX %.

xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023
Top 10 Battery Makers

Source: SNE Research
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Europe Market Share Q1 2023
, %

Change in 
M/S, %

LGES △2

CATL 8

SDI 2

SK On △6

Panasonic 1

Others 1

2.2 Top 10 Battery Makers – Market Share by Region (Europe/China)
• In Europe, 

• In the China market, 

2. EV Battery Installation Analysis

China Market Share Q1 2023
, %

Change in 
M/S, %

CATL △5

BYD 11

CALB 0

Guoxuan △1

EVE 1

Sunwoda 0

Q1 2022 Q1 2023

Change In Market Share By Region (Europe/China)
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Source: SNE Research
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U.S. Market Share Q4 2022
, %

Change in 
M/S, %

Panasonic △11

LGES 2

CATL 5

SDI 7

SK On △1

AESC △1

2.2 Top 10 Battery Makers – Market Share by Region (U.S./Others)
• In the US market, 

• In other regions, 

2. EV Battery Installation Analysis

Other Regions Market Share Q4 2022
, %

Change in 
M/S, %

CATL 6

SK On △8

LGES △2

BYD 8

Panasonic △4

AESC 1

Change In Market Share By Region (U.S./Others)
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Source: SNE Research
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2.2 Top 10 Battery Makers – CATL 2. EV Battery Installation Analysis

• CATL’s EV battery installation recorded XXX GWh in Q1, up XXX % YoY, and XXX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

CATL
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Q1: YoY +42%, QoQ -32%

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – BYD 2. EV Battery Installation Analysis

• BYD’s EV battery installation recorded XXX GWh in Q1, up XXXX% YoY, XXX% QoQ.

• By region:

• By automaker:

BYD
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – LGES 2. EV Battery Installation Analysis

• LGES’s EV battery installation recorded XXX GWh in Q1, Up XXX % YoY, XXX % QoQ.

• By region: 

• By automaker: 

Europe China U.S. Others

LGES
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – Panasonic 2. EV Battery Installation Analysis

• Panasonic’s EV battery installation recorded XXX GWh in Q1, Up XXX % YoY, XX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

Panasonic
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – SK on 2. EV Battery Installation Analysis

• SK on’s EV battery installation recorded XXX GWh in Q1, up XX % YoY, and XX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

SK on
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – SDI 2. EV Battery Installation Analysis

• SDI’s EV battery installation recorded XXX GWh in Q1, up XX % YoY, and up XXX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

SDI
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh

2.0

1.0
0.9

0.6
0.4 0.2 0.2 0.1 0.1 0.1

30%

16%

14%

9%
6% 3% 3% 2% 2% 1%

0%

5%

10%

15%

20%

25%

30%

35%

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

3.3

3.4

3.5

Q1 2023 Share

84% 88% 81%
80% 81%

72% 63%
64%

54%
1%

1%
2%

3%
2%

1% 3%

6%

0%

10%
7% 12%

11%
13%

21% 26%

28%

36%

0%
0% 0%

0%
0%

7%
8%

6%

2.8
3.4 3.2

4.3
3.6

5.8 
6.4 

8.6

6.6 

Q1
2021

Q2 Q3 Q4 Q1
2022

Q2 Q3 Q4 Q1
2023

Europe China U.S. Others

Source: SNE Research

SAMPLE



Quarterly Market Dynamics 25

2.2 Top 10 Battery Makers – CALB 2. EV Battery Installation Analysis

• CALB’s EV battery installation recorded XXX GWh in Q1, up XX % YoY, and up XX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

CALB
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – Guoxuan 2. EV Battery Installation Analysis

• Guoxuan’s EV battery installation recorded XX GWh in Q1, up XXX % YoY, XXXX% QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

Guoxuan
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – EVE 2. EV Battery Installation Analysis

• EVE’s EV battery installation recorded XX GWh in Q1, up XX % YoY XX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

EVE
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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2.2 Top 10 Battery Makers – Sunwoda 2. EV Battery Installation Analysis

• Sunwoda EV battery installation recorded XX GWh in Q1, up XX % YoY,  XX % QoQ.

• By region: In Q1, 

• By automaker: In Q1, 

Sunwoda
xEV(BEV/PHEV/HEV/Bus/Truck) Battery Installation – Q1 2023

Q1: YoY +20%, QoQ -49%

Battery Installation by Automaker, GWhBattery Installation by Region, GWh
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Sodium-Ion Battery (SIB) 3. Look Inside

Source: SNE Research

• According to SNE, the battery usage from 2017 to 2022 has increased at XXXX.

• In accordance with the increasing battery usage, battery makers recently XXXX. 

Source: SNE Research • As SIB has a greater price competitiveness than LFP, 
it definitely has a bigger price competitiveness compared to ternary battery. 

Material Cost Structure of LIBs-LFP and NIBs

30% cheaper than LFP
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Overview of Sodium Ion Battery (SIB) 3. Look Inside

• Sodium-ion battery is XXX.

• SIB shares the similarity with LIB in terms of XXX

Li-ion Na-ion

Structure

Energy 
Density
(Wh/kg)

255 160

Anode 
Current 

Collector
Copper foil Aluminum

Advantage Comparatively high energy 
density Higher price competitiveness

Shortcoming Long charging/discharging time

Player Major battery manufacturers CATL, Natron Energy, Faradion, 
Tiamat, etc. 

Source: SNE Research

*For anode material, 
aluminum is used 
instead of copper foil.

Lithium Ion Battery Sodium Ion Battery

Cathode Active 
materials NCM,LFP

Prussian blue analogues
Interlayered oxide materials

Poly anion

Current
collector Al foil Al foil 

Anode Active 
materials

AG (90wt%) +
NG (10wt%)

AG (95wt%) + 
Si (5wt%)

Current
collector Cu foil (6um) Al foil
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Characteristics of Sodium Ion Battery (SIB) 3. Look Inside

Source: SNE Research

SIB LIB

Energy 
Density

70Wh/kg – 160 Wh/kg
Possible to increase to 
200Wh/kg.

NCM 360 Wh/kg
LFP 230 Wh/kg 

Raw Material
Cost

Sodium hydroxide 
(300$~800$ / ton) 

Lithium hydroxide 
(44380$ / ton , Mar 2023)

Safety No risk of thermal runaway Risk of thermal runaway 

Low-
temperature 
performance

Stable even at – 20 Celcius
degree

Battery efficiency reduced at low 
temperature 

Recycling Easy to be recycled, 
comparatively low added 
value

Complex process, high added 
value 

Source: Notten and Peter, “Li-ion Batteries toward Na-ion Chemistries”, Aug 2020

• Using Na in the same Group 1 XXX. 

• Compared to LIB, SIB has XXXX. SAMPLE
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SIB Manufacturing (1) – Cathode Material 3. Look Inside

Source:  Recent Progress of Cathode Materials for Na-ion batteries, 2022

• Cathode materials used for SIB are three materials; Prussian Blue Analogues (PBA), interlayered oxides, and Polyanion. 

• XXXX. 

• Prussian Blue 

Prussian Blue has the chemical formula of Fe4[Fe(CN)6]3 and it is a blue pigment that can be used for 
multiple purposes.
Currently, it belongs to a material group that is close to the mass production stage.
Despite its low production cost, it has a low volumetric energy density.

• Interlayered oxides

In terms of cycle, it shows a great performance. 
As SIB shares the similarity with NCM LIB in terms of cathode manufacturing process, SIB can be made by 
utilizing the existing manufacturing process. As similar manufacturing technology can be used, there are 
many manufacturers who wish to choose interlayered oxides. 

• Polyanion

Polyanion is cathode active material used for LFP, whose cycle life is excellent as same as interlayered 
oxides. 
In terms of electromotive force (EMF), vanadium (V) coating can increase the electromotive force to 
3.8~3.9V. However, using vanadium increases the material cost, which aggravates the fundamental 
competitiveness of SIB. 

The development direction in future: It is expected that the development of cathode active materials based 
on transition metal, such as manganese, at an affordable price, would be promising so that the price 
competitiveness of SIB can be maximized. 
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SIB Manufacturing (2) – Anode Material 3. Look Inside

Source: Research Trend on Conversion Reaction Anodes for Sodium-iron Batteries, 2019

• Anode materials used for SIB are categorized into three types in accordance with material mechanism; Intercalation, Alloy, and Conversion.

• Anode material that is mainly used at present is XXXX 

Graphite/LiMn2O4 on the graph is a curve used to represent the 
performance of graphite that are currently used. The graphi on the 
left shows the differences between three different types of anode 
materials; Intercalation / Conversion / Metal Alloy. 

In case of Metal Alloy, its electricity performance is relatively inferior 
to the others. 

Materials mainly used for Intercalation, such as titanium and hard 
carbon shown in red dots, can also be found on the graph. 
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SIB Manufacturing (2) – Anode Material 3. Look Inside

• Anode materials used for SIB are categorized into three types in accordance with material mechanism; Intercalation, Alloy, and Conversion.

• Anode material that is mainly used at present is XXX. 

(a) Intercalation

Intercalation is the process by which a mobile ion or molecule is 
reversibly incorporated into vacant sites in a crystal lattice. For 
intercalation, carbon-based or titanium-based oxides have been 
studied. 

Hard Carbon has been widely used and is known to be most 
close to the level of mass production. 

(c) Conversion

Using the metal oxide-based material, ions are stored 
through the conversion reaction with sodium ion, 
achieving a high theoretical capacity. There have been 
active studies on the utilization of various materials 
such oxidized steel, cobalt oxide, sulfide, and selenium. 

• (b) Metal Alloy

Metal alloys is based on the metal-alloy reaction through 
which alloy is formed in response to sodium. Through the 
alloy reaction below, sodium ion is stored. 
Alloy based anodes (M = Sn, Pb, Sb, or P) + x Na+ + x e-
↔ Nax-M alloys

Future development direction: To maximize the price 
competitiveness of SIB, it is expected to be promising if 
cathode active material, based on low-cost transition 
metal such as manganese, is developed. 
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SIB Market Trend 3. Look Inside

• CATL , XXXX, XXXX, XXX, XXX are known to be major players in the SIBs. 

• China is the XXXX. 

SIB Main Player, Source: China ESS
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SIB Manufacturing Industry Chain 3. Look Inside

Source: SNE Research

• Many from existing battery component manufacturers such as cathode, anode, and electrolyte have been trying to enter the market for SIB raw 
materials and related material supply. 

Material Maker Start of Mass production Raw material Capa Customer

Cathode

EASPRING 2022.4 - 100k ton Lishen Battery

Meicai New Materials 2022.11 Prussian Blue/White 180k ton(~2026) Xingkong Nadian

Ronbay New Energy Technology 2022 Layered Oxide , Prussian White
100k ton(Oxide)

6000 ton(Prussian
)

-

Natrium Energy 2022 Iron based Layerd Oxide 40k ton Veken Technology

Zhenhua E-chem(ZEC) 2023 Cu-Mn-Fe Layered Oxide 13k ton Farasis

Han Xing Technology 2023 Prussian Blue - in-house

Altris(Sweden) 2023.Second half Prussian White 2000ton in-house

Huayang Group New Energy 2023.1 Layered Oxide 20k ton Hina Battery

GEM - Ni-Mn-Fe Layered Oxide - -

Anode

BTR 2023.3 Hard Carbon - Huayu Nadian

Transimage 2023.4 Hard Carbon 40k ton in-house

Huayang Group New Energy 2023.1 - 12k ton Hina Battery

Han Xing Technology 2023 Soft Carbon - in-house

Kuraray 2024 Hard Carbon - -

Xiang Fenghua New Energy Materials - Hard Carbon - -

Carmery - Hard Carbon - -

Electrolyte

Fengshan Quannuo 2022.8 - 100k ton -

Tinci Materials 2022.8 - 10k ton ZEC

Natrium Energy 2023 Multiple type 6000 ton many company

Transimage - - 150k ton Veken Technology

DFD , Huayang - NaPF6 2000ton in-house

Central Glass - NaPF6 50k ton -

Yongtai Technology - Fluoride sample -

Han Xing Technology - NaPF6 - in-house

\Source: Guotai securities
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