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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

China recorded RMB41.71 billion in total output value and 208kt in output of cathode materials in 2017, a year-on-year increase of 95.1% and
29.53%, respectively. Specifically, the country produced 86kt of NCM, 45kt of LCO and 22kt of LMO, up 58.6%, 26.8% and 43.9% over the
same period of the previous year separately. LFP output fell slightly to 55kt in the year.

The country’s shipments of ternary cathode materials amounted to 86.1kt on a market scale of RMB17.235 billion in 2017, representing a year-
on-year surge of 58.6% and 111.83%, respectively. Growth in shipments and market size was largely driven by the factors as follows:

1) More than 60% of new energy vehicles (811,000 units) produced in 2017 were new energy passenger cars on which ternary batteries found
an increasingly higher proportion, contributing to growth in the demand for ternary cathode materials.

2) New subsidy policies put forward higher requirements on energy density of NEV power batteries, promoting major domestic power battery
makers to intensify their efforts for ternary power batteries;

3) As year-end LCO price soared by more than 60% since the start of 2017, some digital battery makers strengthened substitution of ternary
materials for LCO in mid and low-end fields so as to reduce costs;

4) Lithium carbonate prices continued to rise in the second half of 2017, driving up the prices of ternary materials.

A growth in shipments of ternary cathode materials is primarily due to an expansion in new energy passenger car, lithium battery-powered
bicycle and mid and low-end digital battery markets. Calculated as 1.3kg ternary cathode materials for 1kwh, it is expected China will need
230kt of NCM and 34kt of NCA by 2023, leaving a huge gap in rigid demand for ternary cathode materials.

523 prevails among ternary materials and is mostly used in digital and power batteries in China. By the shape of battery, cylindrical ternary
battery generally uses NCM523, while lamination-process ternary power battery adopts NCM111. The output of cylindrical ternary battery is
higher than that of prismatic laminated battery.

Domestic demand for power ternary materials: 111 system grows slightly but is still dominant in prismatic battery system; 523 system grows
significantly, but some LFP system and 111 system are replaced because of cost and volume specific capacity; 622 system grows moderately
but still occupies a fraction; 811/NCA is tried out by some manufacturers on small batches.
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NCA will technologically develop towards high nickel. The NCM for power battery uses mainly NCM111, NCM532 and NCM523, and
technically moves towards NCM622, NCM811 and NCA. The battery cell provided by Samsung SDI for carmakers like BMW adopts
NCM622. High nickel and low cobalt of ternary cathode materials can greatly boost battery energy density and cut material costs, but face
prominent problems in safety and stability. As high technical barriers of high-nickel ternary cathode materials place higher requirements on
preparation technology/equipment and production environment well above that of common ternary materials, there are lots of technical
difficulties to be solved before domestic high-nickel ternary materials go mature.

Global and China Ternary Materials (NCA/NCM) and Battery Industry Report, 2018-2023 focuses on 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;

€ 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 developments of six manufacturers of ternary cathode materials from
countries like Japan, S. Korea, Belgium and Germany;

Operation, technologies, development plans and production & sales developments of sixteen Chinese ternary cathode material
manufacturers;

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

Operation, technologies, development plans and production & sales developments of nine Chinese ternary lithium battery makers.
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* Capacity Planning of Ningbo Ronbay Lithium Battery Material, 2015-2021E

* Core Technologies of Ningbo Ronbay Lithium Battery Material

* Business Performance of Shenzhen Tianjiao Technology Development, 2013-2017

* Shenzhen Tianjiao Technology Development’s Production Bases and Their Capacity
* Capacity of Shenzhen Tianjiao Technology Development by Product, 2016-2017

* Business Performance of Xinxiang Tianli Energy, 2013-2018

* Operating Revenue Structure (by Product) of Xinxiang Tianli Energy, 2017

*  OQutput Forecast of Xinxiang Tianli Energy, 2015-2017

* Major Customers for Cathode Materials of Xinxiang Tianli Energy

* Performance Prediction of Xinxiang Tianli Energy, 2015-2018

* Revenue Structure of Kelong New Energy, 2013

* Kelong New Energy’s Production Bases and Their Capacity

* Performance Prediction (Battery Material Business) of Kelong New Energy, 2015-2017
* Hunan Changyuan Lico’s Production Bases and Their Capacity

* Capacity Planning of Hunan Changyuan Lico by Product, 2015-2019

* Shipments of Hunan Changyuan Lico by Product, 2015-2016

* Revenue of Pulead Technology Industry, 2013-2018

*  Product Features of PU50A

* Product Features of PU50B

* Pulead Technology Industry’s Production Bases and Their Capacity

* Capacity of Pulead Technology Industry by Product, 2015-2017
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* Revenue of Hunan Reshine New Material, 2014-2018

* Hunan Reshine New Material's Production Bases and Their Capacity

* Capacity Planning of Hunan Reshine New Material by Product, 2015-2020

* Revenue of Yantai Zhuoneng Battery Materials, 2013-2017

* Net Income and Gross Margin of Yantai Zhuoneng Battery Materials, 2013-2017

*  Production Capacity of Yantai Zhuoneng Battery Materials’ Production Bases

*  Production Base Investment Plan of Yantai Zhuoneng Battery Materials

* Cathode Material Capacity of Yantai Zhuoneng Battery Materials by Product Line, 2015-2018
¢ Distribution of Core Clients of Tianjin B&M Science and Technology Joint-stock

* Tianjin B&M Science and Technology Joint-stock’s Production Bases and Their Capacity

* Cathode Material Capacity of Tianjin B&M Science and Technology Joint-stock by Product Line, 2015-2017
* Cathode Material Shipments of Tianjin B&M Science and Technology Joint-stock, 2015-2017
* Revenue of Guizhou Anda Energy Technology, 2013-2017

* Net Income and Gross Margin of Guizhou Anda Energy Technology, 2013-2017

* Guizhou Anda Energy Technology’s Production Bases and Their Capacity

* Cathode Material Capacity of Guizhou Anda Energy Technology by Product Line, 2015-2020
* Business Performance of Panasonic, FY2008-FY2017

* R&D Expenditure of Panasonic, FY2008-FY2017

* Revenue Structure (by Segment) of Panasonic, 2012-2015

* Revenue Structure (by Segment) of Panasonic, 2016-2017

* Operating Income Structure (by Business) of Panasonic, 2012-2015

* Operating Income Structure (by Business) of Panasonic, 2016-2017

* Revenue Structure (by Region) of Panasonic, 2011-2017

* Technical Parameters of Panasonic’s NCA 18650 Cell for Tesla

* Material Cost Structure of Panasonic’s PHEV Cell
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* Tesla Model 3 Battery PACK Layout

* Tesla Model 3 Battery Modules

* Comparison of Parameters between Panasonic 18650 Battery and Panasonic 21700 Battery

* Development Plan of Panasonic’s Energy Business, 2018-2022

* Development Plan of Panasonic’s Automotive Battery, 2013-2019E

* Production Scale of Automotive Power Battery Projects of Panasonic Automotive Energy Dalian Co., Ltd.
* Electric Vehicle Supported by Panasonic’s Power Lithium-ion Battery

* Deliveries of Tesla EVs, 2013-2025E

* Panasonic’s Shipment of Power and Energy Storage Battery, 2011-2017

* Equity Structure of AESC, 2015

* Cost Structure of AESC BEV Cell Materials

* Battery Module Structure of AESC'’s Lithium Power Battery

* Specifications and Serial & Parallel Connection Modes of AESC’s High-capacity Power Batteries
* Performance Parameters of AESC’s High-capacity Power Batteries

* Specifications and Serial & Parallel Connection Modes of AESC’s High-power Batteries
* Performance Parameters of AESC’s High-power Batteries

* AESC’s Power Battery System Solutions

* Electric Vehicles Supported by AESC’s Lithium Power Batteries

* AESC’s Shipment of Power and Energy Storage Batteries, 2011-2017

* Equity Structure of LEJ, 2016

* Specifications of LEJ’s Lithium Power Batteries

* Electric Vehicles Supported by LEJ’s Lithium Power Batteries

* Distribution of LEJ’s Battery Capacity

* LEJ's Capacity of Power and Energy Storage Batteries, 2011-2017

* Equity Structure of LGC, 2017
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* Operating Results of LGC, 2007-2017

* Revenue Breakdown of LGC by Regions, 2017

* Material Costs Structure of LGC's PHEV Cell

* LGC Road Map for HEV LIB Technology

* LGC Road Map for PHEV LIB Technology

* LG CHEM Road Map for EV LIB Technology

* LGC’s Lithium Business Development and Prospects

* Operating Results of LGCPI (LG Chem Power Inc), 2010-2017
* Operating Results of HL Green Power, 2010-2017

* Operating Results of LGC’s Battery Business, 2013Q1-2015Q2
* Electric Vehicles Supported by LGC’s Lithium Power Batteries
* LGC IT&New Application Battery customers

* LGC ESS Battery customers

* LGC Automotive Battery customers

* Administrative Organs of LGC in China

* LGC’s Production and Marketing Network in China

* LGC'’s Layout of Battery Production Bases and R&D Centers

* LGC’s Shipment of Power and Energy Storage Batteries, 2012-2016
* Equity Structure of SDI, 2017

* Operating Performance of SDI, 2008-2017

* Revenue of SDI by Region, 2017

* Technical Performance of SDI's Power Lithium Batteries

* SDI's Global Layout of Battery Factories and R&D Centers

* SDI's Battery Shipment and ASP, 2007-2014

* SDI's Revenue from Power and Energy Storage Batteries, 2013Q1-2014Q4
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* Electric Vehicles Supported by SDI's Power Lithium Batteries

* Samsung SDI’'s Layout of Power Battery Factories in China

* Samsung SDI's Power Battery Capacity and Capacity Planning in China
* SDI's Shipment of Power and Energy Storage Batteries (MWh), 2012-2017
* Major Subsidiaries of SKI

* Electric Vehicles Supported by SKI's Lithium Power Batteries

* Equity Structure of BESK (SKI’s Joint Venture in China)

* Basic Information of BESK (SKI’'s Joint Venture in China)

* Technical Parameters of BESK’s Lithium Power Batteries

* 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 LandkreisKamenz, 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

* Tianjin Lishen Battery’s 18650 Battery Cell Technology Roadmap

* 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

* 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
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* Business Performance of CATL, 2014-2017

* CATL’s Operating Revenue Structure, 2017

* CATL’s Gross Margin of Main Business, 2014-2017

* CATL’s Patents of Solid State Battery and Lithium Metal Air Battery
* Milestones of CATL

* CATL’s Global Presence

* CATL’s Supply Relationship with Automakers

* CATL’s Shipment of Power and Energy Storage Battery, 2015-2020E
* Prices of CATL's Power Battery Systems, 2015-2020E

* CATL’s Capacity, Output and Capacity Utilization, 2015-2017

* Business Performance of BAK Battery, 2008-2014

* Business Performance of BAK Battery, 2015-2017

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

* R&D Investment of BAK Battery, 2010-2015Q1

* 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, 2011-2017

* Net Income of Sinopoly Battery, 2011-2017

* Technical Parameters of Power Cell of Sinopoly Battery
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* Business Performance of CITIC GUOAN Mengguli, 2010-2017

* 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, 2017

* Business Performance of China Aviation Lithium Battery, 2010-2017

* 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, 2009-2017

* 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, 2009-2017
* Power Battery Shipment of Guoxuan Hi-tech Power Energy, 2009-2015
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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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