
 

    

Sector Note Industrial Goods and Services│China│November 22, 2021 

 
 

 

 Powered by the 
EFA Platform 

 

 

 

Ind Goods & Services 
What’s next for the EV sales surge?   
■ EV sales in China have surged in 2H21 with a penetration rate double that in 2020. We 

think the charging problem will be the next big issue after the rising EV penetration 
rate. Our report provides an overview of the China EV charging market. 

■ The low utilization rate is a major constraint for the charging pile market to be profitable. 
We believe that fast-charging technology will significantly improve the pile turnover rate 
and the popularity of EVs.     

■ We expect rapid growth for China’s charging pile market in next few years. The current 
number of charging piles is insufficient and upgrades are needed. In addition to 
supporting EVs, the charging infrastructure has implications for the country’s energy 
network build-up.  

■ Potential beneficiaries on the auto parts side include silicon carbide (SiC) adopted 
motor system, on-board charger (OBC), and DC/DC converter makers, which should 
have a competitive advantage; on the infrastructure side, upstream equipment 
providers should benefit first. 

 

Charging pile market unprofitable due to a low utilization rate   
The NEV penetration rate in 10M21 rose to 12.1% from only 5.8% in 2020. The total NEV 
penetration rate was 16.4% in Oct 21. We believe it’s highly possible for the penetration 
rate to reach 20% in 2022. So it’s time to think about the charging problem. In fact, the 
market started to develop years ago, but has yet to make a profit. We believe the key 
constraint is the low utilization rate of charging facilities. According to CPCA, the average 
utilization rate of charging piles in the market is only 3%–5% owing to uneven infrastructure 
distribution and low charging quality.    

Vehicle side: High-voltage fast charging should improve the 
efficiency of charging facilities 
We think the fast-charging service will be the key factor for improving the utilization rate. 
To increase the charging power per unit of time, either the current or the voltage must be 
improved. Testing has shown high voltage to be the preferred option. In recent years, 
OEMs have struggled to launch higher-voltage platforms to support fast-charging (Figure 
2). An additional DC/DC converter is necessary to convert the voltage from one level to 
another. In addition to a DC/DC converter, other sub-system components connected 
directly to high-voltage system, such as BMS, motor systems and power systems (DC/DC, 
OBC, PDU-Power distribution units) are required to raise the pressure-tolerance level. SiC-
based power components, with the distinguishing features of higher switching frequency, 
higher efficiency and smaller size, are expected to be the better option adopted in EV high-
voltage platforms. 

Infrastructure side: More implications for the entire energy network  
There are still far from enough charging piles in China. According to our estimates (Figure 
7), even under the most conservative assumption, we expect the number of charging piles 
in China to grow at a CARG of 37.4% in 2021–2025F. The current piles will need to be 
upgraded to provide higher-power charging. We have seen quite a few OEMs install their 
own charging facilities (Figure 11). We think charging piles will more than support 
infrastructure for rising EV popularity. They also have meaningful implications for 
information, data and energy interconnectivity (Figure 13). Private charging piles could be 
made good use of as household energy storage. Battery swapping is an alternative for 
power recharging, but we think this will gain more traction in light CVs, such as electric 
taxis and buses, which demand faster refueling than private EVs and use more 
standardized batteries. 

Potential beneficiaries   
We expect to see some companies benefit from the EV charging market, at both the vehicle 
and infrastructure ends. 1) Vehicle end: Auto parts suppliers with SiC technology applied 
in their products: Shinry Technologies [300745.CH], Enpower Electric [300681.CH] and 
Jing-Jing Electric [688280.CH]. 2) Infrastructure end: We think upstream players that 
provide products to major operators, especially OEMs with their own piles, should benefit 
most. We suggest investors pay attention to NARI [600406.CH], Kstar [002518.CH], Xuji 
Electrical [000400.CH], Hongfa [600885.CH] and TGOOD [300001.CH]. 
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EV penetration rate rising; what’s 
next?    

Oct 21 NEV sales in the China market hit another record high of 383k units. Total 
NEV sales in 10M21 reached 2.54m units. CAAM raised its 2021 full-year sales 
forecast to 3m units after the 9M21 numbers were released, up from 2.5m units 
at mid-year. The strong growth momentum is likely to continue, and we expect 
full-year sales of NEVs in 2021 to exceed 3m units. The NEV penetration rate in 
10M21 rose to 12.1% from only 5.8% in 2020. The total NEV penetration rate was 
16.4% in Oct 21. 
 

Figure 1: China EV sales volume 2017–10M21 (units)     

 

SOURCES: CGIS RESEARCH, CAAM 

 

 

The 2030 Peak Carbon Emissions Action Plan released by Chinese government 
in Oct 21 aims to have clean-energy vehicles account for 40% of all new vehicles 
by 2030. If the strong sales growth in 2021 continues, it’s highly possible that the 
penetration rate will reach 20% in 2022. We have been talking about batteries and 
battery materials for some time. Given the significant improvement in the EV 
penetration rate, now might be a good time to think about the charging problem. 

 

In fact, the discussion about charging piles started years ago. But the market has 
yet to make a profit. The earnings model of charging piles is as follows: 

 

Earnings = max power load x utilization rate x charging fees x (1- electrical 
loss) + other value-added service charges - cost 

 

We believe the market still loss-making mainly because of 1) heavy investment in 
charging piles and infrastructure construction with a long payback period, and 2) 
a low utilization rate for public charging piles. According to CPCA, the average 
utilization rate of charging piles in the market is only 3%–5% owing to uneven 
infrastructure distribution and low charging quality. The low utilization rate is also 
aggravated by vicious market competition with lower charging prices, making the 
industry less able to profit from other value-added services. So the rising EV 
penetration rate will certainty increase demand for charging piles, but utilization 
rate improvement is the key to profit for the whole industry. 
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High-voltage, fast-charging key 
factors 
In addition to increasing the number of charging piles, we think fast-charging 
service will be a key factor in improving the utilization rate. The extension of range 
duration relies on improving battery energy density. However, the higher battery 
capacity will require longer charging times if the charging efficiency remains 
unchanged. Charging power equals voltage x current. So either the voltage or the 
current input must be increased to improve the unit time charging power. Huawei 
conducted tests on the charging time for different voltage solutions and found that 
the high-voltage mode can support 30%–80% State of Charge (SOC) for the 
largest power charging, whereas low-voltage, high-current modes can support 
only 10%–20% SOC for the largest power charging. Thus, we believe high voltage 
will be the preferred solution. 

 

In recent years, OEMs have struggled to launch higher voltage platforms to 
support fast-charging. In 2019, the Porsche Taycan was the first BEV model 
equipped with an 800V voltage platform. The largest charging power so far is 
350kW, which takes 22.5 mins to reach 80% SOC. In 2021, Huawei and BJEV’s 
ARCFOX αS HI version used 800V ultra-fast charging technology, providing the 
battery with a range of up to 197km with a 10-minute charge. GAC announced the 
Aion V with a graphene battery in Sep 21. This ultra-fast charging technology 
could reach a default voltage of 770V, with the highest working voltage of 880V, 
almost double that of the current market solution of 450V. It can achieve the 
highest charging power of 480kW.  With the new technology, the upcoming Aion 
V can be charged from 30% to 80% in under five minutes. Other OEMs like Geely 
and BYD have also established 800V high-voltage architecture (Figure 2).  
 

Figure 2: OEM high voltage platform deployment     

 

SOURCES: CGIS RESEARCH, COMPANY DATA, ZHEV, YICHE 

 

 

Direct current (DC) charging piles can directly charge the battery of an EV. 
Alternative current (AC) charging piles provide only power output; they have no 
charging function. It is necessary to connect the on-board charger (OBC) to 
charge the EV. An additional DC/DC converter is necessary for an 800V platform 
to charge at a 400V charging pile (Figure 3 and 4). Other than DC/DC converter, 
other sub-system components connected directly to high-voltage system, such as 
BMS, motor systems and power systems (DC/DC, OBC, PDU-Power distribution 
units), will need a higher pressure-tolerance level. Hence, core components like 
power semiconductors will need to be upgraded. 

 

 

 

Brand Platform/Architecture Model

Production/ 

Annoucement 

time

Charging 

system 

voltage (V)

Range 

(km) Charging speed

BYD e platform 1.0 Tang 2019 613.2 505 30min/30%-80%SOC

Porsche J1 Taycan 2019 800 500 23min/0%-80%SOC

BYD e platform 2.0 Han 2020 569.6 550 25min/30%-80%SOC

Geely SEA Zeek 001 2021 800 712 5min/120km

BJEV/Huawei - Alpha S HI 2021 750 708 10min/197km

Hyundai E-GMP IONIQ 5 2021 800 -

5min/100km; 

18min/0%-80%SOC

BYD e platform 3.0 - 2021 800 - 5min/150km

Huawei - - 2021 800 - 15min/30%-80%SO

Lucid Motors Air Lucid Air 2021 900 643 1min/32km

Audi PPE platform A6 e-tron 2023 800 700 10min/300km

GM GMC BEV 3 Hummer EV 2023 800 - 10min/161km

LI - - 2023 800 - 4C

Benz MMA - 2025 800 - -

VW - Trinity 2026 800 >500 -
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Figure 3: 400V E/E architecture   Figure 4: 800V E/E architecture   

  

SOURCES: CGIS RESEARCH, EMOVE360   SOURCES: CGIS RESEARCH, EMOVE360  

  

 

Power semiconductors are the components used to convert energy from one form 
to another at various stages from energy generation to energy consumption. 
Power semiconductors can be divided into two main categories: power discrete 
and power IC. Power discrete includes mainly MOSFETs (Metal Oxide 
Semiconductor Field Effect Transistors), IGBTs (Insulated Gate Bipolar 
Transistors) and BPTs (Bipolar Power Transistors). 

 

Power losses, breakdown voltage, switching times and thermal conductivity of 
semiconductor devices are critical factors when designing power electronics 
converters. The current silicon-based IGBTs suffer from the major limitation of 
switching losses, which generate heat, resulting in the need for large, costly 
thermal management solutions and limited power-conversion system efficiency. 
Silicon carbide (SiC) MOSFETs, in contrast, tend to have high switching speeds, 
reduced switching losses, higher efficiency, and greater ruggedness compared to 
their silicon IGBT counterparts. 
 

Figure 5: Performance and application of different power semiconductors     

 

SOURCES: CGIS RESEARCH, ST MICROELECTRONICS  

 

 

SiC is a wide bandgap material with many intrinsic advantages over conventional 
silicon. MOSFETs manufactured with SiC technology can operate at far higher 
temperatures and higher voltages without compromising on-resistance. They can 
also work at higher switching frequencies, allowing less bulky passive 
components. 

 

 Higher temperature and voltage tolerance: The theoretical 
temperature for SiC power components is 600C, 4x that of their silicon 
counterparts. SiC also has a critical breakdown strength that is 10x that 
of silicon, enabling its use in extreme environments. 

Technology Features Preferred for (some example)

Si HV MOSFET

Medium-high power, high 

voltage, up to several kW, 

high frequency

SMPS, server and telecom, DC/DC, 

low power motor control, OBC, 

charging station, …

IGBT

Very high power, high 

voltage, medium frequency 

up to 50 kHz

HV motor control, H.A., UPS, 

welding, induction heating, main 

traction, …

SiC MOSFET

Very high power, high 

voltage, high frequency, high 

temperature ratings

High power DC/DC, UPS, charging 

station, main traction inverters, 

OBC, …

GaN Transistor

Very high frequency > 80 

kHz, medium-high power up 

to several kW

SMPS, Telecom Power, DC/DC, 

OBC, PV inverters, LiDAR, …
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 Size and weight: SiC components have higher conductivity and power 
density, so the simplified cooling system should allow smaller and lighter 
components. The size of SiC components can be reduced to 1/3–1/5 that 
of IGBT, and the weight can also be reduced by 40–60%. 

 Lower energy loss and higher frequency: The frequency of SiC 
components could be 10x that of Si-based components with the same 
efficiency. 

 

Figure 6: Performance comparison: Si vs. SiC vs. GaN     

 

SOURCES: CGIS RESEARCH, ST MICROELECTRONICS 

Note: Energy gap—the wider the higher temperature tolerance; Electron velocity— the larger the higher switching frequency  

 

 

SiC modules are presently still about three times the cost of 650V IGBT modules, 
but this difference will shrink when larger volumes are produced. Additionally, if 
we look at SiC applications in EVs overall, the cost performance is actually higher. 
SiC can improve the efficiency of inverters by 3–5% and lower switch losses by 
80%, which should reduce the size and cost of the batteries. This will also reduce 
the cost of the cooling system because of SiC’s higher conductivity. According to 
CREE estimates, SiC converters can save US$400–800 by 5–10% energy 
efficiency improvement. Offset by the additional cost of SiC modules, this should 
reduce the total cost of an EV by at least US$200. 
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Charging piles are more than 
charging infrastructure 
Compared with EVs, which rely more on the technology upgrades, we can look at 
the growth of charging piles from a different angle. The first point is that the 
number of charging piles is far from enough. We can make a simple calculation to 
see the market growth (Figure 7). 

 

In 10M21, 2.54 million autos were sold in China, and 2021 full-year sales volume 
of 250m units is forecast. We forecast three scenarios, with an annual growth rate 
of -5%, 0% and +5% in 2022–2025F, respectively. The EV penetration rate for 
2021 is likely to reach 15%, and we expect the average penetration rate in 2022–
2025F to reach 25%. The current EV to pile ratio is about 3:1. In 2015, the 
government raised the target of 1:1 by 2020 but failed to meet it. We calculated 
the 2021–2025F CAGR under three ratio assumptions (1:1, 2:1 and 3:1). We also 
based our forecast on more extreme cases, which considered only public piles. In 
our forecast, even in the most conservative scenarios, a CAGR of nearly 40% can 
be delivered in 2021–2025F. 
 

Figure 7: CGIS estimates for China charging pile market growth     

 

SOURCES: CGIS RESEARCH  

 

 

DC and AC charging piles can have different applications. DC charging piles are 
called fast-charging piles, which normally take 0.3–2.5 hours for a full battery 
charge. In contrast, AC charging piles, or slow-charging piles, take 8–15 hours for 
a full battery charge (Figure 8). Thus, DC charging piles require far higher voltage 
and power. In this case, the cost is higher for DC charging piles. By 2020, DC 
charging piles accounted for only 38.3% of the China market (Figure 10). We 
believe the number of public fast (DC) charging piles should increase, improving 
the utilization rate. 

 

Charging pile estimate (units)

Auto sales-2021 25,000,000     25,000,000     25,000,000     

Growth rate -5% 0% 5%

Auto sales-2022 23,750,000     25,000,000     26,250,000     

Auto sales-2023 22,562,500     25,000,000     27,562,500     

Auto sales-2024 21,434,375     25,000,000     28,940,625     

Auto sales-2025 20,362,656     25,000,000     30,387,656     

88,109,531     100,000,000   113,140,781   

EV penatration rate

25%

EV volume up to 2020 4,920,000       4,920,000       4,920,000       

EV volume 2021F 3,250,000       3,200,000       3,200,000       

EV volume by 2025 24,057,383     27,030,000     30,315,195     

EV:Pile ratio 1:1 24,057,383     27,030,000     30,315,195     

2:1 12,028,691     13,515,000     15,157,598     

3:1 8,019,128       9,010,000       10,105,065     

Current charging pile no. 2,253,000       2,253,000       2,253,000       

Current public pile no. 1,050,000       1,050,000       1,050,000       

21-25 CAGR 1:1 80.8% 86.1% 91.5%

-Total charging pile 2:1 52.0% 56.5% 61.1%

3:1 37.4% 41.4% 45.5%

21-25 CAGR 1:1 118.8% 125.2% 131.8%

-Public charging pile 2:1 84.0% 89.4% 94.9%

3:1 66.2% 71.2% 76.1%
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Figure 8: Feature comparison: AC vs. DC charging piles     

 

SOURCES: CGIS RESEARCH, D1EV  

 

 
  

Figure 9: China charging pile market – public vs. private  Figure 10: China charging pile market – AC vs. DC  

 
 

SOURCES: CGIS RESEARCH, EVCIPA  SOURCES: CGIS RESEARCH, EVCIPA  

  

 

Compared with EVs, high-power technology is easier to achieve in charging piles. 
Charging pile operators like TGOOD and Star Charge have 400kW+ charging 
power technology reserves. Apart from component replacement and large-scale 
upgrading, the major challenges are resource allocation, such as power 
distribution grids and grid operation control. As we discussed above, charging 
speed is considered one of the key constraints to the utilization rate of public 
charging piles. Faster charging speed should improve the charging pile’s turnover 
rate, thus making the industry more healthy and profitable. The current charging 
piles available in the market can deliver voltage in the range of 60kW to 150kW. 
We believe it is important for the existing charging piles to be upgraded and for 
new higher voltage pile build-up ahead of the mass production of high voltage EV 
autos. Competition among equipment makers is intensive. We believe 
cooperating with OEMs is the best choice for the equipment makers at the current 
stage. We note quite a few OEMs deploying charging pile installations (Figure 11). 
Tesla has already started its layout in the Chinese market with its V3 super 
charging pile. VW also announced that it would build 17,000 charging piles in 
China by 2025 with charging capacity growing from 120kW to 300kW, covering 
most Chinese cities. 

  

 

 

 

AC Charging pile DC Charging pile

Charging format Charge via OBC Charge directly to batteries

Voltage input 220V 380V

Voltage output 220V 200V-700V

Charging power 7kW, 14kW 30kW-120kW

Charging time 8-15hrs 20-150mins

Cost Rmb800-Rmb1,200 Rmb40,000-Rmb50,000
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Figure 11: OEM charging pile installation plans     

 

SOURCES: CGIS RESEARCH, COMPANY DATA 

 

 

Looking at the EV charging infrastructure from a broader perspective, we note 
that it is included in China’s New Infrastructure Plan, together with 5G base 
stations, ultra-high voltage (UHV), intercity high-speed railways and rail transit, big 
data centers, artificial intelligence and the industrial internet of things. Charging 
infrastructure development has been heavily supported by government 
investment, through state-owned utilities, national and local incentive programs 
and policies, and so forth. Many local governments have established programs 
that are complementary to the national directives. The local programs and 
incentives are based on different project factors, such as total investment, the 
power capacity of charging points, or fixed amounts (Figure 12). Under the New 
Infrastructure plan, charging piles are more than charging infrastructure; they are 
also a platform for information, data and energy interconnectivity. First, charging 
pile networks can promote intelligent mobility in the future, from consumer piles to 
navigator piles and data algorithm piles, and finally achieving autonomous driving 
energy. Charging piles, as a part of infrastructure, are an important element in the 
vehicle–infrastructure–cloud system for achieving full autonomous driving in the 
future. Second, each charging node is deemed to be a data entry point, so we 
may see charging piles as an underlying asset of the charging network IoT. The 
data should be valuable for energy allocation for the whole country. Third, dual-
flow energy could be achieved, as each EV can be used as a mobile energy 
storage device. The power may be sold to the power grid for peak shaving 
purposes.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OEM Charging pile power Cost (Rmb)

Existing volume 

(Sets) Plan

Tesla
120kW (V2)                    

250kW (V3)
8,000 (V3) 25,000+

Tesla's Shanghai Supercharger 

Factory has completed the 

construction this year, which will 

manufacture 10,000 advanced V3 

Superchargers per year.

NIO
180kW (Ultra-charging); 

7kW, 20kW (Household)

Free  installation 

included with 

first  NIO  car 

purchase (7kW)         

16,800 (20kW)

1,606 (Ultra-fast)  

75,360 (Household)

NIO launched a new charging service 

plan named Power Up Plan  in Sep20. 

NIO aims to deploy a total of more 

than 30,000 destination DC chargers 

across the country, for which a totality 

of up to RMB 100 million subsidy will 

be granted.

Xpeng
180kW (Ultra-charging); 

7kW, 11kW (Household)
1,300+ (Ultra-fast)

By the end of 2021, Xpeng will plan to 

build over 500 units of branded super-

charging stations.

BYD 7kW, 40kW
Free (7kW)  

12,000 (40kW)

SAIC Anyocharging
30-240kW (AC)             

7kW (DC)

3,500 (7kW)  

12,000 (240kW)
19,967 (Public)

VW 120kW-180kW

1,800+ (Charging piles) 

40 (Ultra-fast charging 

station)

VW Group plans to build 6,000 

charging piles and 500 charging 

stations in eight Chinese cities this 

year. The cumulative number of 

charging pillars is anticipated to reach 

17,000 by 2025 in the country.
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Figure 12: Local government charging infrastructure subsidies     

 

SOURCES: CGIS RESEARCH, GOVERNMENT OFFICIAL WEB  

 

 
 

Figure 13: The importance of charging piles     

 

SOURCES: CGIS RESEARCH 

 
 

We also think charging piles have meaningful implications for energy storage. 
Tesla’s supercharging station could be a good example. The charging station 
consists of a solar photovoltaic system, an energy storage system and a 
supercharging pile. The solar photovoltaic system can provide a variety of 
solutions and continuously convert solar energy into electric energy. The energy 
storage system is used mainly to store electric energy to achieve circular and 
efficient power storage and consumption. The charging station is used to transmit 
electric energy and charge vehicles. So these integrated charging stations can be 
considered energy storage stations. Private charging piles would allow owners to 
charge their vehicles overnight while storing sunshine during the day and using it 
for household energy storage.  

 

Provinces/Cities Construction subsidies Operation subsidies

Guangdong

2016-2018:                                                            

DC no more than Rmb550/kW                               

AC no more than Rmb100/kW                              

2019-2020:                                                             

DC no more than Rmb300/kW                               

AC no more than Rmb60/kW 

2019-2020:Rmb1m/year

Shanghai

Private pile—50% of equipment cost                       

DC up to Rmb600                                                 

AC up to Rmb300

Public pile—Rmb0.2-0.8/kWh, up tp 1,000kWh/year

Shenzhen

DC—Rmb400kW                                                  

AC 40kW and higher—Rmb200/kW                         

AC lower than 40kW—Rmb100/kW

Beijing
Put in operation before Jun20 and never claim for the 

subsidies: Rmb500/kW
Rmb0.1/kWh, up tp 1,500kWh per year

Henan 20% of purchase price

Hainan
2020 and before: Rmb200/kW                             

2021-2025:Rmb100/kW 

2020 and before: Rmb0.2/kWh                             

2021-2025:Rmb0.1/kWh

Shandong
DC—Rmb400/kW (up to Rmb48k/pile) 

AC—Rmb300/kW (up to Rmb20k/pile)

Chongqing
Public and special pile—Rmb400/kW               

Special AC pile for governent buildings—Rmb100/kW

Price less than Rmb1/kWh:                                     

Public transportation special—Rmb0.3/kWh, 

Others—Rmb0.2/kWh Price higher than                  

Price higher than Rmb1/kWh but less than 

Rmb1.2/kWh:                                                     

Subsidize the part less than Rmb1.2
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EV charging market landscape 
There are many stakeholders at play in the EV charging infrastructure segment 
(Figure 14). Upstream in the EV charging pile industry chain are component and 
equipment manufacturers, which provide the required equipment for the 
construction and operation of charging piles and charging stations. The core of 
the equipment is the charging module, which is used to convert AC into DC to 
charge batteries, which accounts for 40–50% of the construction cost of the 
charging piles. As charging operators and overall solutions providers, midstream 
companies are responsible for building and operating charging piles and charging 
stations, providing charging pile location services and booking payment functions, 
and providing charging pile operation management platforms and solutions. EV 
OEMs and individuals are the downstream customers. 
 

Figure 14: EV charging pile market value chain     

 

SOURCES: CGIS RESEARCH 

 

 

According to data released by the China Electric Vehicle Charging Infrastructure 
Promotion Alliance (EVCIPA), in Oct 21, there were 225,300 charging piles in 
China, 106,200 of which were public charging piles. Star Charge operated 239k 
charging piles, followed by TELD and State Grid, with a 21.8% and 18.5% market 
share, respectively (Figure 15). The market is expanding, as many operators 
raised capital this year. For example, in May 21, Star Charging obtained Series B 
financing led by Hillhouse, IDG, Taikang, Powerlong and Sino-Ocean Land, with 
a post-investment valuation of Rmb15.5 billion. In June 21, TGOOD’s subsidiary 
TELD introduced strategic investment from investors including GLP, State Power 
Investment Corporation (SPIC) and China Three Gorges Corporation (CTG). In 
Sep 21, YKC announced the completion of its Series B2 financing with investment 
from NIO Capital. Investment in the company's Series B1 and Series A rounds 
came from CATL and GLP, respectively.  
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Figure 15: China charging pile operator competition in 9M21   

 

SOURCES: CGIS RESEARCH, EVCIPA  

 

 

We noted above that the EV charging market was still unprofitable. Besides the 
low utilization rate of charging piles and intensive competition, only a small 
contribution from other value-added services is another issue that needs to be 
improved. Operator turnover at the current stage comprises mainly electricity and 
service charges. There is a low premium on the electricity fee, and the service 
charge is normally stabilized in a certain range. So it is important for operators to 
diversify their income stream. Government subsidies make up a considerable part 
of operator income at the current stage. But in the long term, the operators will 
need to find more sustainable revenue points. 
 

Figure 16: Operators need to find more sustainable revenue points       

 

SOURCES: CGIS RESEARCH 
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Battery Swapping 
Battery swapping an alternative to power recharging, but we think it is more like a 
supplemental method of EV battery charging. It involves swapping a discharged 
electric car battery with one that is already charged. Battery swapping definitely 
saves time compared to battery charging, but the weaknesses are also clear. In 
addition to the high construction cost of swap stations, 1) batteries for various EV 
models are incompatible, which will put significant investment pressure on 
equipment and turnover cost, 2) it is hard for operators to drive battery swapping, 
and 3) there are problems with battery stock depreciation, quality assurance, etc.  
In 9M21, there were 890 battery-swapping stations in China. The current market 
size for battery swapping is small.   
 

Figure 17: Feature comparison: DC charging vs. battery swapping     

 

SOURCES: CGIS RESEARCH, D1EV 

 

 
We expect battery swapping to gain more traction with light CVs, such as electric 
taxis and buses, which demand faster refueling than private EV owners. Batteries 
used in fleet vehicles are also easier to standardize. Currently, the largest two 
players in battery swapping are NIO and Aulton New Energy. NIO plans to have 
more than 700 swapping station in 2021 and add 600 station annually in 2022–
2025. Aulton New Energy announced plans to have 10,000 battery-swapping 
stations by 2025. China Oil plans to join the market and build 5,000 battery-
swapping stations by 2025. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DC Charging Battery swapping

Efficiency 20-150mins 5-10mins

Consumer cost Rmb1.1-1.5/kWh Rmb2.5/kWh (NIO)

Deployment density High Low

Operators A lot Few

Compatibility High (Uniform charging port)
Low (Batteries cannot share 

in different models)

Investment cost Medium High

Core relationship Power grid OEMs

Derived value chain
Charging pile equipment, 

Charging network maintanese

Battery inventory 

management, Battery recycle
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Potential beneficiaries 
 
We expect to see companies at both the vehicle and infrastructure ends benefit 
from the EV charging market: 
 

1) Vehicle end: As we discussed above, SiC components will be used in 
motor system, OBCs and DC/DC converters. Thus, the following auto 
parts suppliers with SiC technology applied in their products could be 
potential beneficiaries: 

 Shinry Technologies [300745.CH]: Its products include on-vehicle DC/DC 
converters, OBCs, and vehicle-mounted power supply integrated 
products with onboard DC/DC converters and OBCs. Shinry applies SiC 
power components in most of its products. 

 Enpower Electric [300681.CH]: It sells motor controllers, car chargers, 
DC/DC converters, electronic throttle pedals, and related components for 
EVs. Enpower has been product testing its SiC motor controller with Ford 
and VW. 

 Jing-Jing Electric [688280.CH]: In Sep 21, it announced that it had 
developed a 250kW multi-cooled 3-in-1 electric drive module, which uses 
SiC controllers. 

 
2) Infrastructure end: We think upstream players should benefit earlier 

than operators. The core component suppliers and manufacturers that 
have a strong cooperative relationship with operators, especially with 
OEMs that have their own piles, should benefit the most. Operators may 
take a longer time to be profitable when the fast-charging models and 
facilities become more popular. But operators involved in upstream 
equipment production will benefit first. We suggest investors pay attention 
to NARI [600406.CH], Kstar [002518.CH], Xuji Electrical [000400.CH], 
Hongfa [600885.CH] and TGOOD [300001.CH]. 

 
 

 

Figure 18: Comp sheet     

 

SOURCES: CGIS RESEARCH, COMPANY DATA, BLOOMBERG   

 
 
 

 

Ticker Mkt cap Price P/S P/E EPS growth PEG P/Bk Dividend yield ROE

US$ m (lc) 2020 2021F 2022F 2020 2021F 2022F 2020 2021F 2022F 2021F 2020 2021F 2022F 2020 2021F 2022F 2020 2021F 2022F

Shinry Technologies 300745 CH 1,350     69.86 3.8 1.4 0.7 na 1397.2 55.0 -1137.5% -102.0% 2440.0% na 9.8 7.8 7.0 0.0% na na -35.0% 0.6% 12.7%

Enpower Electric 300681 CH 1,337    112.85 3.2 1.4 0.7 663.8 212.9 53.5 -116.2% 211.8% 298.1% 1.0 14.7 14.1 11.9 0.0% na na 2.2% 6.6% 22.2%

Jing-Jing Electric 688280 CH 2,001     21.63 3.5 na na na na na 36.5% na na na 17.4 na na 0.0% na na -69.2% na na

NARI 600406 CH 34,863     40.12 0.9 0.8 0.7 45.4 36.1 30.9 12.8% 25.7% 16.9% 1.4 6.5 5.6 5.0 0.9% 1.1% 1.3% 14.2% 15.5% 16.0%

Kstar 002518 CH 2,766     30.31 1.1 0.9 0.8 58.3 45.2 34.2 -5.5% 28.8% 32.1% 1.6 6.3 5.7 5.1 0.7% 0.7% 1.0% 10.8% 12.6% 14.8%

Xuji Electrical 000400 CH 3,789     23.98 0.3 0.3 0.3 33.8 28.3 24.9 52.2% 19.1% 13.8% 1.5 2.8 2.5 2.3 0.4% 0.5% 0.5% 8.3% 9.0% 9.4%

Hongfa 600885 CH 9,102     77.99 1.2 0.9 0.7 69.6 52.7 40.5 17.9% 32.1% 30.0% 1.6 10.5 8.8 7.5 0.4% 0.5% 0.7% 15.1% 16.7% 18.4%

TGOOD 300001 CH 5,002     30.67 0.7 0.5 0.4 180.4 133.3 73.9 -37.0% 35.3% 80.4% 3.8 6.7 5.5 5.2 0.2% 0.1% 0.1% 3.7% 4.1% 7.0%
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recommendations. 
 

South Korea: This report is issued by China Galaxy International and distributed in South Korea by CGS-CIMB Securities (Hong Kong) Limited, Korea 
Branch (“CGS-CIMB Korea”) which is licensed as a cash equity broker, and regulated by the Financial Services Commission and Financial Supervisory 
Service of Korea. In South Korea, this report is for distribution only to professional investors under Article 9(5) of the Financial Investment Services 
and Capital Market Act of Korea (“FSCMA”). 

Spain: This document is a research report and it is addressed to institutional investors only. The research report is of a general nature and not 
personalised and does not constitute investment advice so, as the case may be, the recipient must seek proper advice before adopting any investment 
decision. This document does not constitute a public offering of securities.  

CGS-CIMB is not registered with the Spanish Comision Nacional del Mercado de Valores to provide investment services. 

Sweden: This report contains only marketing information and has not been approved by the Swedish Financial Supervisory Authority. The distribution 
of this report is not an offer to sell to any person in Sweden or a solicitation to any person in Sweden to buy any instruments described herein and may 
not be forwarded to the public in Sweden. 

Switzerland: This report has not been prepared in accordance with the recognized self-regulatory minimal standards for research reports of banks 
issued by the Swiss Bankers’ Association (Directives on the Independence of Financial Research). 

Thailand: This report is issued and distributed by CGS-CIMB Securities (Thailand) Co. Ltd. (“CGS-CIMB Thailand”) based upon sources believed to be reliable (but 
their accuracy, completeness or correctness is not guaranteed). The statements or expressions of opinion herein were arrived at after due and careful consideration 
for use as information for investment. Such opinions are subject to change without notice and CGS-CIMB Thailand has no obligation to update its opinion or the 
information in this research report. 

CGS-CIMB Thailand may act or acts as Market Maker, and issuer and offeror of Derivative Warrants and Structured Note which may have the following securities as 
its underlying securities. Investors should carefully read and study the details of the derivative warrants in the prospectus before making investment decisions.  

ACE, ADVANC, AEONTS, AMATA, AOT, AP, AWC, BAM, BANPU, BBL, BCH, BCP, BCPG, BDMS, BEC, BEM, BGRIM, BH, BJC, BPP, BTS, CBG, CENTEL, CHG, 
CK, CKP, COM7, CPALL, CPF, CPN, CRC, DELTA, DOHOME, DTAC, EA, EGCO, EPG, ESSO, GFPT, GLOBAL, GPSC, GULF, GUNKUL, HANA, HMPRO, INTUCH, 
IRPC, IVL, JAS, JAMART, JMT, KBANK, KCE, KKP, KTB, KTC, LH, MAJOR, MBK, MEGA, MINT, MTC, OR, ORI, OSP, PLANB, PRM, PTG, PTT, PTTEP, PTTGC, 
QH, RATCH, RBF, RS, SAWAD, SCB, SCC, SCGP, SPALI, SPRC, STA, STEC, SUPER, TASCO, TCAP, THANI, TISCO, TMB, TOA, TOP, TPIPP, TQM, TRUE, 
TTW, TU, TVO, VGI, WHA, WHAUP, AAV, ERW, MC, PSL, SIRI, TKN. 
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Corporate Governance Report: 

The disclosure of the survey result of the Thai Institute of Directors Association (“IOD”) regarding corporate governance is made pursuant to the policy of the Office of 
the Securities and Exchange Commission. The survey of the IOD is based on the information of a company listed on the Stock Exchange of Thailand and the Market 
for Alternative Investment disclosed to the public and able to be accessed by a general public investor. The result, therefore, is from the perspective of a third party. It 
is not an evaluation of operation and is not based on inside information. 

The survey result is as of the date appearing in the Corporate Governance Report of Thai Listed Companies. As a result, the survey result may be changed after that 
date. CGS-CIMB Thailand does not confirm nor certify the accuracy of such survey result. 
 

Score Range: 90 - 100 80 – 89 70 - 79 Below 70 No Survey Result 

Description: Excellent Very Good Good N/A N/A 
   
 

United Arab Emirates: The distributor of this report has not been approved or licensed by the UAE Central Bank or any other relevant licensing 
authorities or governmental agencies in the United Arab Emirates. This report is strictly private and confidential and has not been reviewed by, 
deposited or registered with UAE Central Bank or any other licensing authority or governmental agencies in the United Arab Emirates. This report is 
being issued outside the United Arab Emirates to a limited number of institutional investors and must not be provided to any person other than the 
original recipient and may not be reproduced or used for any other purpose. Further, the information contained in this report is not intended to lead to 
the sale of investments under any subscription agreement or the conclusion of any other contract of whatsoever nature within the territory of the United 
Arab Emirates. 

United Kingdom and European Economic Area (EEA): In the United Kingdom and European Economic Area, this material is issued by China 
Galaxy International and is being distributed by CGS-CIMB Securities (UK) Limited (“CGS-CIMB UK”). CGS-CIMB UK is authorized and regulated by 
the Financial Conduct Authority and its registered office is at 53 New Broad Street, London EC2M 1JJ. The material distributed by CGS-CIMB UK has 
been prepared in accordance with CGS-CIMB’s policies for managing conflicts of interest arising as a result of publication and distribution of this 
material. This material is for distribution only to, and is solely directed at, selected persons on the basis that those persons: (a) are eligible counterparties 
and professional clients of CGS-CIMB UK; (b) have professional experience in matters relating to investments falling within Article 19(5) of the Financial 
Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended, the “Order”), (c) fall within Article 49(2)(a) to (d) (“high net worth 
companies, unincorporated associations etc”) of the Order; (d) are outside the United Kingdom subject to relevant regulation in each jurisdiction, 
material(all such persons together being referred to as “relevant persons”). This material is directed only at relevant persons and must not be acted on 
or relied on by persons who are not relevant persons. Any investment or investment activity to which this material relates is available only to relevant 
persons and will be engaged in only with relevant persons. 

This material is categorised as non-independent for the purposes of CGS-CIMB UK and therefore does not provide an impartial or objective assessment 
of the subject matter and does not constitute independent research. Consequently, this material has not been prepared in accordance with legal 
requirements designed to promote the independence of research and will not be subject to any prohibition on dealing ahead of the dissemination of 
research. Therefore, this material is considered a marketing communication. 

United States: This research report is issued by China Galaxy International and distributed in the United States of America by CGS-CIMB Securities 
(USA) Inc, a U.S. registered broker-dealer and an affiliate of CGS-CIMB Securities Sdn. Bhd., CGS-CIMB Securities (Singapore)  Pte Ltd, PT CGS-
CIMB Sekuritas Indonesia, CGS-CIMB Securities (Thailand) Co. Ltd, CGS-CIMB Securities (Hong Kong) Limited and CGS-CIMB Securities (India) 
Private Limited, and is distributed solely to persons who qualify as “U.S. Institutional Investors” as defined in Rule 15a-6 under the Securities and 
Exchange Act of 1934. This communication is only for Institutional Investors whose ordinary business activities involve investing in shares, bonds, and 
associated securities and/or derivative securities and who have professional experience in such investments. Any person who is not a U.S. Institutional 
Investor or Major Institutional Investor must not rely on this communication. The delivery of this research report to any person in the United States of 
America is not a recommendation to effect any transactions in the securities discussed herein, or an endorsement of any opinion expressed herein. 
CGS-CIMB Securities (USA) Inc, is a FINRA/SIPC member and takes responsibility for the content of this report. For further information or to place an 
order in any of the above-mentioned securities please contact a registered representative of CGS-CIMB Securities (USA) Inc. 

CGS-CIMB Securities (USA) Inc. does not make a market on other securities mentioned in the report. 

CGS-CIMB Securities (USA) Inc. has not managed or co-managed a public offering of any of the securities mentioned in the past 12 months. 

CGS-CIMB Securities (USA) Inc. has not received compensation for investment banking services from any of the company mentioned in the past 12 
months. 

CGS-CIMB Securities (USA) Inc. neither expects to receive nor intends to seek compensation for investment banking services from any of the company 
mentioned within the next 3 months.  

United States Third-Party Disclaimer: If this report is distributed in the United States of America by Raymond James & Associates, Inc (“RJA”), this 
report is third-party research prepared for and distributed in the United States of America by RJA pursuant to an arrangement between RJA and CGS-
CIMB Securities International Pte. Ltd. (“CGS-CIMB”). CGS-CIMB is not an affiliate of RJA. This report is distributed solely to persons who qualify as 
“U.S. Institutional Investors” or as “Major U.S. Institutional Investors” as defined in Rule 15a-6 under the Securities and Exchange Act of 1934, as 
amended. This communication is only for U.S. Institutional Investors or Major U.S. Institutional Investor whose ordinary business activities involve 
investing in shares, bonds, and associated securities and/or derivative securities and who have professional experience in such investments. Any 
person who is not a U.S. Institutional Investor or Major U.S. Institutional Investor must not rely on this communication. The delivery of this report to 
any person in the U.S. is not a recommendation to effect any transactions in the securities discussed herein, or an endorsement of any opinion 
expressed herein. If you are receiving this report in the U.S from RJA, a FINRA/SIPC member, it takes responsibility for the content of this report. For 
further information or to place an order in any of the above-mentioned securities please contact a registered representative of CGS-CIMB Securities 
(USA) Inc. or RJA.  https://raymondjames.com/InternationalEquityDisclosures  

Other jurisdictions: In any other jurisdictions, except if otherwise restricted by laws or regulations, this report is only for distribution to professional, 
institutional or sophisticated investors as defined in the laws and regulations of such jurisdictions. 

https://raymondjames.com/InternationalEquityDisclosures
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RECOMMENDATION FRAMEWORK 

Stock Ratings Definition: 

 Add The stock’s total return is expected to reach 15% or higher over the next 12 months. 

 Hold The stock’s total return is expected to be between negative 10% and positive 15% over the next 12 months. 

 Reduce The stock’s total return is expected to fall below negative 10% over the next 12 months. 

The total expected return of a stock is defined as the sum of the:(i) percentage difference between the target price and the current price and (ii) the 
forward net dividend yields of the stock. Stock price targets have an investment horizon of 12 months. 

  

Sector Ratings Definition: 

 Overweight An Overweight rating means stocks in the sector have, on a market cap-weighted basis, a positive absolute 
recommendation. 

 Neutral A Neutral rating means stocks in the sector have, on a market cap-weighted basis, a neutral absolute recommendation. 

 Underweight An Underweight rating means stocks in the sector have, on a market cap-weighted basis, a negative absolute 
recommendation. 

  

Country Ratings Definition: 

 Overweight An Overweight rating means investors should be positioned with an above-market weight in this country relative to 
benchmark. 

 Neutral A Neutral rating means investors should be positioned with a neutral weight in this country relative to benchmark. 

 Underweight An Underweight rating means investors should be positioned with a below-market weight in this country relative to 
benchmark. 

 
 

 

Analyst Certification  

The analyst who is primarily responsible for the content of this report, in whole or in part, certifies that with respect to the securities or issuer covered 
in this report: (1) all of the views expressed accurately reflect his or her personal views about the subject, securities or issuer; and (2) no part of his or 
her compensation was, is, or will be, directly or indirectly, related to the specific views expressed by the analyst in this report.  

Besides, the analyst confirms that neither the analyst nor his/her associates (as defined in the code of conduct issued by The Hong Kong Securities 
and Futures Commission) (1) have dealt in or traded in the securities covered in this research report within 30 calendar days prior to the date of issue 
of this report; (2) will deal in or trade in the securities covered in this research report three business days after the date of issue of this report; (3) serve 
as an officer of any of the Hong Kong-listed companies covered in this report; and (4) have any financial interests in the Hong Kong-listed companies 
covered in this report. 
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