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STUDY GOAL AND OBJECTIVES

This report provides the industry executives with strategically significant
competitor information, analysis, insight and projection on the
competitive pattern and key companies in the industry, crucial to the
development and implementation of effective business, marketing and

R&D programs.

REPORT OBJECTIVES

€ To establish a comprehensive, factual, annually updated and cost-
effective information base on market size, competition patterns,
market segments, goals and strategies of the leading players in the
market, reviews and forecasts.

€ To assist potential market entrants in evaluating prospective
acquisition and joint venture candidates.

€ To complement the organizations’ internal competitor information
gathering efforts with strategic analysis, data interpretation and
insight.

€ To suggest for concerned investors in line with the current
development of this industry as well as the development tendency.

€ To help company to succeed in a competitive market, and

METHODOLOGY

Both primary and secondary research methodologies were used
in preparing this study. Initially, a comprehensive and exhaustive
search of the literature on this industry was conducted. These
sources included related books and journals, trade literature,
marketing literature, other product/promotional literature, annual
reports, security analyst reports, and other publications.
Subsequently, telephone interviews or email correspondence
was conducted with marketing executives etc. Other sources
included related magazines, academics, and consulting

companies.
INFORMATION SOURCES

The primary information sources include Company Reports,

and National Bureau of Statistics of China etc.
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Abstract

In 2016, the global shipment of cathode materials grew 26.7% year on year. Thanks to brisk demand from electric vehicles, LFP and NCA
show rapid growth among which NCA gets primarily used for Panasonic 18650 cylindrical batteries (to be supplied to Tesla EVs) and
substantial growth of LFP benefits mainly from China’s EV demand, particularly robust demand from electric buses as well as application in
energy storage field.

Globally, the cathode materials used for electric passenger cars are mostly ternary materials and lithium manganate; however, Chinese
electric passenger cars adopt both of LFP and ternary materials. Ternary materials tend to be the mainstream in the future. In the aspect of
commercial vehicles, the lifting of the ban on ternary batteries for commercial vehicle in 2017 will conduce to the demand growth for ternary
materials.

In 2016, China produced 161,600 tons of cathode materials, a year-on-year increase of 43%. Specifically, the LiFePO4 output soared 75%
year on year to 57,000 tons, under the impetus of power batteries and energy storage lithium batteries. Driven by new energy passenger cars,
lithium battery bicycles, medium and low-end digital lithium batteries and other markets, the output of ternary materials swelled 49% year on
year to 54,300 tons. The LiCoO2 shipment jumped 9.4% year on year to 34,900 tons.

After experiencing the downturn in 2013-H1 2015, ternary materials witnessed rising penetration rates in all sub-fields with the rapid growth of
new energy vehicles in H2 2015. In China, the average price of ternary materials ascended swiftly from H2 2015, and the NCM523 price hit
RMB140,000 -150,000 / ton in 2016.

Maijor ternary material producers in China have begun to build new projects and expand capacity. In 2016, the overall capacity of top ten
ternary material enterprises including Hunan Shanshan, Xiamen Tungsten, Ningbo Jinhe, Shenzhen Zhenhua and Xinxiang Tianli Energy
fetched 30,000 tons, enjoying the market share of about 60%.

At present, only a small number of domestic cathode material enterprises boast high nickel NCM622 capacity, for instance, Beijing Easpring
Material Technology is the largest Chinese enterprise with the NCM622 capacity of 2,800 tons, and will put its Jiangsu project phase Il

(NCM622 capacity: 4,000 tons) into production in 2017.
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As concerns technology trends, the novel lithium-rich laminated ternary materials are possible to be utilized as the cathode material for
future high-energy-density lithium-ion battery due to exceedingly high specific capacity and excellent cycling competence. Currently, first
discharge of 0.1C (C stands for capacity) such material is higher than 250mAh/g and capacity retention ratio is above 90% after the cycling
of thirty times, presenting remarkable electrochemical properties.

The report highlights the following:
€ Supply and demand of ternary materials in China and the world, particularly the shares of applications in such fields as new energy
vehicle and consumer electronics;

€ Competitive landscape in China and beyond, covering domestic and overseas companies’ market share, capacity planning, market
pattern, etc.;

@ Technology routes and development trends of ternary materials in China and the world;

€ Analysis on upstream and downstream market segments of ternary materials, consisting of cobalt metal, lithium carbonate, ternary
precursor, ternary lithium battery, etc.;

¥ Key application growth points of ternary cathode materials, and analysis on electric vehicle industry in China and the world;

@ Operation, technologies, development plans and production & sales dynamics of six manufacturers of ternary cathode materials from
countries like Japan, S. Korea, Belgium and Germany;

@ Operation, technologies, development plans and production & sales dynamics of fourteen Chinese ternary cathode material
manufacturers;

@ Operation, technologies, development plans and production & sales dynamics of seven producers of ternary lithium battery from nations
such as Japan, S. Korea and Europe;

@ Operation, technologies, development plans and production & sales dynamics of nine Chinese ternary lithium battery manufacturers.
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* Electric Vehicle Supported by Panasonic’s Power Lithium-ion Battery

* Deliveries of Tesla EVs, 2013-2020E

* Panasonic’s Shipment of Power and Energy Storage Battery, 2011-2016
* Equity Structure of AESC, 2015

* Specifications of Li-Tec’s High-capacity Power Battery

* Performance Parameters of Li-Tec’s High-capacity Power Battery

* Li-Tec’s Power Battery Plant in Landkreis Kamenz, Germany

* Equity Structure of Tianjin Lishen Battery

* Business Performance of Tianjin Lishen Battery, 2011-2016H1

* Power Cell Technology Roadmap of Tianjin Lishen Battery

* Power Battery Module Technology Roadmap of Tianjin Lishen Battery

* Performance Parameters of Spirally Wound Power Cell of Tianjin Lishen Battery
* Performance Parameters of Laminated Power Cell of Tianjin Lishen Battery
* Performance Parameters of Polymer Power Cell of Tianjin Lishen Battery
* Technical Parameters of Power Cell of Tianjin Lishen Battery
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* Power Battery Customers of Tianjin Lishen Battery

* Performance Parameters of Power Battery Module of Tianjin Lishen Battery
¢ Lithium Battery Capacity of Tianjin Lishen Battery, 2000-2016

* Power Battery Investment Plan of Tianjin Lishen Battery, 2012-2015

* Business Performance of ATL, 2008-2014

* Milestones of ATL

* Customers Supported by ATL’s Power and Compact Battery

* Power Battery Suppliers of ATL

* ATL’s Revenue from and Shipment of Power and Energy Storage Battery, 2012-2016
* Power Battery Output and Capacity Utilization of ATL, 2012-2015

* Power and Compact Battery Capacity Layout of ATL

* Business Performance of BAK Battery, 2008-2015H1

* Revenue Structure (by Region) of BAK Battery, 2009-2014

* R&D Investment of BAK Battery, 2010-2015H1

* Technical Parameters of Power Cell of BAK Battery

* Product Planning of BAK Battery, 2014-2018

* Plan for Energy Density Improvement of BAK 18650 Battery, 2012-2017

* BAK’s Prismatic Power Battery and Plan for Energy Density Improvement, 2015-2018E
* Profile of BAK International (Tianjin) Co., Ltd

* Profile of Dalian BAK Power Battery Co., Ltd.

* BAK’s Revenue from Power Lithium-ion Battery, 2009-2014

* Power Battery Investment Plan of BAK Battery, 2013-2015

* Revenue and Gross Margin of Sinopoly Battery, 2011-2015

* Net Income of Sinopoly Battery, 2011-2015

* Technical Parameters of Power Cell of Sinopoly Battery

Room 502, Block 3, Tower C, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearchinthing

The Vertical Portal for China Business Intelligence

Selected Charts

* Business Performance of CITIC GUOAN Mengguli, 2010-2016H1

* Technical Parameters of Cathode Materials of CITIC GUOAN Mengguli

* Technical Parameters of Power Battery Modules of CITIC GUOAN Mengguli

* Equity Structure of China Aviation Lithium Battery, 2016

* Business Performance of China Aviation Lithium Battery, 2010-2014

* China Aviation Lithium Battery’s BMS for Battery Electric Vehicle

* Battery Certifications of China Aviation Lithium Battery

* Global Sales Network of China Aviation Lithium Battery

* Major Customers of China Aviation Lithium Battery

* Business Performance of Guoxuan Hi-tech Power Energy, 2009-2016H1

* Specifications of LiFePO4 Power Battery of Guoxuan Hi-tech Power Energy

* Technical Parameters of Vehicle Models Supported by Power Battery of Guoxuan Hi-tech Power Energy
*  Price of Power Battery Module of Guoxuan Hi-tech Power Energy, 2009-2015

* LiFePO4 Cathode Materials and Power Battery Capacity of Guoxuan Hi-tech Power Energy, 2009-2015
* Power Battery Shipment of Guoxuan Hi-tech Power Energy, 2009-2015

* Capacity Planning of Guoxuan Hi-tech Power Energy, 2015-2017
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You can place your order in the following alternative ways:

Choose type of format
1.0rder online at www.researchinchina.com

PDF (Single user license) .............. 2,600 USD
2.Fax order sheet to us at fax number:+86 10 82601570 Hard COPY v 2,800 USD
3. Email your order to: report@researchinchina.com PDF (Enterprisewide license).......... 4,200 USD
4. Phone us at +86 10 82600828/ 82601561
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Name: % Reports will be dispatched immediately
Address:
Contact Person: Tel once full payment has been received.
E-mail: Fax
Payment may be made by wire transfer or

Party B: : : credit card via PayPal.
Name: Beijing Waterwood Technologies Co., Ltd (ResearchinChina)
Address: Room 502, Block 3, Tower C, Changyuan Tiandi Building, No. 18,

Suzhou Street, Haidian District, Beijing, China 100080
Contact Liao Yan Phone: | 86-10-82600828
Person:
E-mail: report@researchinchina.com Fax: 86-10-82601570

Bank details: | Beneficial Name: Beijing Waterwood Technologies Co., Ltd

Bank Name: Bank of Communications, Beijing Branch

Bank Address: NO.1 jinxiyuan shijicheng,Landianchang,Haidian
District,Beijing

Bank Account No #: 110060668012015061217

Routing No # : 332906

Bank SWIFT Code: COMMCNSHBJG
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RICDB service

About ResearchinChina

ResearchInChina (www.researchinchina.com) is a leading independent provider of China business intelligence. Our
research is designed to meet the diverse planning and information needs of businesses, institutions, and professional
investors worldwide. Our services are used in a variety of ways, including strategic planning, product and sales forecasting,
risk and sensitivity management, and as investment research.

Our Major Activities

O Multi-users market reports
O Database-RICDB

O Custom Research

O Company Search

RICDB (http://www.researchinchina.com/data/database.html ), is a visible financial data base presented by map and graph
covering global and China macroeconomic data, industry data, and company data. It has included nearly 500,000 indices
(based on time series), and is continuing to update and increase. The most significant feature of this base is that the vast
majority of indices (about 400,000) can be displayed in map.

After purchase of our report, you will be automatically granted to enjoy 2 weeks trial service of RICDB for free.

After trial, you can decide to become our formal member or not. We will try our best to meet your demand. For more
information, please find at www.researchinchina.com

For any problems, please contact our service team at:
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