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Dear Readers 

CNESA’s annual Energy Storage Industry White Paper, now in its 9th year, has received 

widespread praise from readers both inside and outside the energy storage industry. The 

Energy Storage Industry White Paper 2019 provides updates and analysis of energy storage 

projects, markets, manufacturers, technologies, and policies in China and around the world 

in 2018, as well as forecast and outlook for the development of the energy storage market in 

China. To help our industry colleagues better understand the current state of the energy 

storage market, the CNESA research department has provided a summary version of the 

Energy Storage Industry White Paper 2019 to readers free of charge. 

In 2018, CNESA’s research department launched a newly updated line of CNESA ES 

Research products and services. Relying on 8 years of experience in energy storage research 

while following closely the major trends of the energy storage industry in China and 

internationally, ES Research provides a variety of specialized research reports and service 

models. Such products include the Global Energy Storage Database, Energy Storage Industry 

Tracking, Energy Storage Industry Special Research Reports, and Research Consultation 

Services. These services can be found online at the official website: www.esresearch.com.cn. 

Below is a brief introduction to these four services: 

Global Energy Storage Database: includes five categories, the Energy Storage Project 

Database, Energy Storage Policy Database, Energy Storage Vendor Database, Market Data 

Analysis, and Global Energy Storage Market Tracking Report. As of the end of 2018, more 

than 2,500 energy storage projects have been included in the Energy Storage Project 

Database. 

Energy Storage Industry Tracking: beginning in 2011, CNESA’s research department 

began tracking and analyzing global energy storage market development trends, tracking 

information by project, vendor, policy, and research type. CNESA’s research department 

collected nearly 1800 items of information related to global market status in 2018, with new 

information continually being added. 

Energy Storage Industry Special Research Reports: the CNESA research department 

released a number of special reports in 2017, including Energy Storage and Power System 

Reforms, Electric Vehicle Networks, International Energy Storage Market Polices and the 

Power Market Environment, and The Costs and Economics of Energy Storage. ES Research 

released EV Battery Recycling and Second Life Usages in 2018, and will release an Energy 

Storage Vendor Survey as well as special reports in popular topics such as thermal storage 

and hydrogen storage in 2019. 

Research Consulting Service: in the past eight years, CNESA’s research department has 

provided energy storage consultation services to more than 30 organizations, including 

government departments, scientific research institutions, power companies, investment 
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agencies, and other bodies both domestic and international. In 2016, CNESA’s research 

department coordinated the completion of the Guiding Opinions on Promoting Energy 

Storage Technology and Industry Development special report, which provided support for the 

first national level policy on energy storage. 

To learn more about and purchase the above products and services, please visit the ES 

Research website at www.esresearch.com.cn.  For more details, you can also contact the 

CNESA research department at esresearch@cnesa.org or 010-65667068.



 

1 

 

Foreword 

In 2018, the Chinese energy storage industry welcomed tremendous new growth.  

According to China Energy Storage Alliance Global Energy Storage Database statistics, as of the 

end of 2018, China’s accumulated operational energy storage projects totaled 31.3 GW. Of this 

total, electrochemical energy storage projects accounted for 1072.7 MW, 2.8 times that of the 

total accumulated operational capacity of 2017. Newly added capacity totaled 682.9 MW, an 

increase of 464.4% from the previous year. 

The primary reason for such fast-paced industry growth has been the recent launch of 

grid-side energy storage projects which have come about in part due an increasingly supportive 

policy environment. With the help of the Guiding Opinions on Promoting Energy Storage 

Technology and Industry Development, many new projects have been put into operation. Industry 

reforms have brought about the first trial spot markets, and more than 13 provinces and regions 

have released policies addressing the construction of ancillary services markets, attracting the 

attention of many energy storage companies and bringing new excitement to the market. 

However, the industry has yet to fully move out of the demonstration stage and standards 

are only beginning to take shape. Industry competition has increased, causing project profits to 

shrink dramatically, while at the same time, safety concerns have become more prominent. The 

industry is now having difficulty keeping up with the pace of its own development and is in 

urgent need of improved systems solutions and standardization. 

In 2018, China’s economy began to slow. Industry restructuring, financial deleveraging, 

and the Sino-US trade war all affected and continue to affect the industry, weakening 

confidence in long-term investment in technologies and the future market. Many energy storage 

companies felt pressure in the second half of 2018 due to financing difficulties, project delays, 

changes in ownership, corporate restructuring, and other factors.Such difficulties also brought 

new opportunities. After the massive changes to the solar industry brought about by the “531” 

policy, some advanced solar technology companies actually saw their business increase, and 

many solar PV projects have already begun delivering electricity without feed-in-tariffs. Much like 

solar PV, the price of energy storage batteries is dropping 20-30% each year, signifying that 

energy storage technology costs have already reached their turning point in 2018. 

As an emerging industry, once such a turning point has been reached, development is likely 

to reach unpredictable speeds, bringing as many opportunities as it does risks and challenges.  

The best strategy for companies to meet such opportunities and tackle challenges is to 

strengthen their operations, management, and technical abilities. Pioneering companies must 

emphasize technological improvements, innovations, and integration techniques, or risk 

becoming left in the dust as competitors pass them by. 

With technology costs now closing in on an ideal target, three pathways are forming. 

First, the EV battery path, which views the lowest possible technology price as the ultimate 

benchmark. We have already surpassed the frequently mentioned 1.5 RMB/Wh turning point, 

and even lower prices are now being discussed, with 0.5-0.7 RMB/Wh cell manufacturing costs 
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already appearing, and prices as low as 0.3 RMB/Wh possibly emerging this year.Second, the 

non-traditional lithium-ion path, focused on power or hybrid applications, which includes a 

variety of physical and electrochemical energy storage technologies that have already become 

frontrunners for new applications in many power markets. Third, the hydrogen energy storage 

path, which has already shown significant progress along a similar path of development as EV 

batteries. 

The pace in which policies and a market mechanism are being developed lags significantly 

behind the industry’s speed of growth. The lack of policies helping to lower costs and manage 

system safety has been a longtime concern, and has been particularly apparent in its effect on 

the behind-the-meter storage applications which have led the industry’s development. It is our 

hope that relevant agencies and parties can address fire safety regulations with more urgency, 

and that local governments can give deeper consideration to the design of policies related to the 

energy storage industry in the future.In contrast to other energy industry sectors, energy storage 

is a small-scale industry with an equally small voice. We hope that the industry can come 

together to create a true market and push for the release of meaningful policies.  Though 

current market conditions may be frustrating, we must not get discouraged. 

Internationally, many emerging markets have shown impressive growth, though in Europe 

and Asia, there are still many new opportunities for energy storage. We hope that companies 

that are up to the challenge can cross international borders and participate in the international 

competitive market. 

We have seen remarkable achievements so far in 2019. In technologies, we have seen 

many new breakthroughs, including solid-state electrolyte technologies which have upgraded 

traditional lithium-ion batteries, developments in a wide variety of sodium battery technologies, 

new breakthroughs in flow battery and Li-ion hybridization, the launch of a variety of physical 

energy storage projects, and the ever-increasing speed of hydrogen technology development. 

Energy storage technologies have demonstrated versatility to support the electricity system, 

solar PV, and electric vehicles. Energy storage will become a key technology for the future 

integration of transportation and energy, and ending reliance on traditional fuel sources such as 

coal and oil. Energy storage will become increasingly valuable in new application scenarios, and is 

destined to become a key component of China’s energy system. 

In policies and regulations, we hope to see relevant government bodies coming to a greater 

understanding of the difficulties the industry has faced as it has developed, and will release 

supporting policies and regulations that will better reflect the current industry conditions. 

We hope to have more opportunities in the future to work together with colleagues at all 

levels of the energy industry to discover more areas of collaboration, overcome challenges, and 

create a bright future for both energy storage and the entire energy industry. 

Johnson Yu 

Executive Vice Chairman, China Energy Storage Alliance 
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I. Global Energy Storage Market Scale 

According to statistics from the CNESA Global Energy Storage Project Database1, by the 

end of 2018, global operational energy storage project capacity totaled 181.0 GW.  Pumped 

hydro energy storage occupied the largest proportion of this capacity at 170.7 GW, followed 

by electrochemical energy storage2 at 6625.4 MW. Among electrochemical energy storage 

technologies, lithium ion batteries made up the largest installed capacity, totaling 5714.5 

MW. 

 

Figure 1: Accumulated Global Energy Storage Market Capacity (2000-2018) 

                                                             

1 All data and information regarding energy storage capacity stated in this White Paper are cited from the 

CNESA Global Project Tracking Database. 

2 Electrochemical energy storage technologies referred to in this white paper include lithium ion batteries, 

lead-acid batteries, NaS batteries, flow batteries, supercapacitors, and other electrochemical energy storage 

technologies. 
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Figure 2: Accumulated Global Electrochemical Energy Storage Market Capacity (2000-2018) 

II. Summary of Major Energy Storage Markets in 2018   

In 2018, global new electrochemical energy storage projects were mainly distributed in 

39 countries and regions. The top 10 countries in terms of installed capacity were South 

Korea, China, the United Kingdom, the United States, Australia, Germany, Japan, Belgium, 

Switzerland, and Canada, accounting for 95.8% of the total new global capacity in 2018. 

 

Figure 3: Top 10 Countries in New Electrochemical Energy Storage Installed Capacity, 2018 

 

South Korea: South Korea topped the list for the first time, with new operational 

capacity exceeding 1 GW. Yet in sharp contrast to this massive increase in market scale, a 
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number of fires at energy storage power stations in South Korea drew concerns and brought 

about discussions on energy storage system safety globally. As a result, the South Korean 

government launched comprehensive safety inspections for energy storage projects 

nationwide, causing the industry to stagnate. Should such a situation continue, energy 

storage companies are likely to suffer significant losses and South Korea’s market scale will 

be dramatically reduced in 2019. 

China: in 2018, accumulated operational capacity exceeded 1 GW, while grid-side 

energy storage became the hot topic in China’s energy storage market. Jiangsu and Henan 

provinces each successively put into operation 100 MW scale grid-side energy storage 

projects, giving a significant boost to the total scale of China’s energy storage capacity. 

Meanwhile, Hunan, Qinghai, Guangdong, Gansu, and Zhejiang also successively released 

plans for grid-side energy storage projects at a total capacity of more than 1.4 GWh. In the 

short term, grid-side applications are likely to continue to be one of the most active fields in 

China’s energy storage market. 

United Kingdom: with a rapidly increasing market scale, the United Kingdom has led the 

European countries in terms of new operational capacity for two consecutive years. However, 

in November 2018, the UK’s energy storage market was dealt a severe blow when the 

European Court of Justice suspended the country’s capacity market auctions, postponing 

future auctions indefinitely. The ruling had a great effect on the income of many energy 

storage companies, with some suspending the development and promotion of new energy 

storage projects. Generation companies might compensate for the loss in the capacity 

market through the wholesale spot market, which in turn would cause a rise in wholesale 

spot market prices. 

United States: although newly operational capacity ranked significantly behind the top 

three countries, the US market grew stably. New capacity both planned and under 

construction exceeded 1.5 GW, well ahead of that of other countries. These projects are set 

to be put into operation within the coming two to three years. Moreover, in 2018, FERC also 

issued Order 841, a milestone in the history of energy storage in the United States, requiring 

all ISOs/RTOs to adjust the market rules to better accommodate energy storage.  Such a 

policy provides a model for market rule makers across the world. 

Australia: the successful operation of Tesla’s 100 MW/129 MWh lithium battery energy 

storage project in South Australia has provided a boost to the development of similar 
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projects. Projects now extend from South Australia to Queensland, Victoria, Northern 

Territory, and other states, stimulating rapid growth in market scale. In addition, the “Home 

Battery Scheme” launched in South Australia has also attracted the attention of many 

residential energy storage system integrators, bringing in a new wave of residential 

behind-the-meter systems. 

Germany: grid-side energy storage and residential energy storage applications are the 

primary energy storage models in Germany.  The country’s residential storage sector is the 

world’s leader in both market scale and business models. By the end of 2018, the 

accumulated installed capacity of residential energy storage in Germany reached 120,000 

units. It is estimated that residential energy storage will comprise nearly 50% of the total 

market scale of energy storage in Germany by 2021. As the energy transformation in 

Germany advances, these “small battery” projects are likely to exhibit increased flexibility 

and bring much greater value. 

Japan: new projects were mainly clustered in industrial and commercial 

behind-the-meter and residential energy storage sectors. A new round of power industry 

reforms helped to relax the retail side, breaking the monopoly and encouraging power 

companies to begin exploring diverse business modes to improve competitiveness while also 

encouraging overseas residential energy storage companies to enter the Japanese market. 

Moreover, roof-mounted PV FiTs will begin to expire in 2019, providing further stimulus for 

the development of the residential energy storage market. 

Canada: energy storage projects have mostly been distributed in Ontario, driven by the 

province’s Global Adjustment Charge power price policy. The ability of energy storage to help 

industrial and commercial users reduce expensive power fees has become increasingly 

apparent. In 2018, industrial and commercial behind-the-meter energy storage accounted 

for 75.5% of Canada’s total new operational capacity, with an additional nearly 100 MW of 

such projects planned or under construction. Industrial and commercial behind-the-meter 

storage is likely to continue to be one of Ontario’s most important application markets in the 

future, while also serving as a reference for other provinces. 

III. Scale of the Energy Storage Market in China 

According to statistics from the CNESA Global Energy Storage Project Database, by the 

end of 2018, operational energy storage project capacity in China totaled 31.3 GW, 
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accounting for 17.3% of global capacity. Pumped hydro energy storage accounted for the 

largest proportion of China’s capacity at 29.99 GW, followed by electrochemical energy 

storage at 1072.7 MW. Among the variety of electrochemical energy storage technologies, 

lithium ion batteries made up the largest installed capacity at 758.8 MW. 

 

Figure 4: Accumulated Energy Storage Capacity in China (2000-2018) 

 

 

Figure 5: Accumulated Electrochemical Energy Storage Capacity in China (2000-2018) 

IV. China Energy Storage Market Manufacturer Rankings 

Using data from the Global Energy Storage Project Database, publicly available project 

information, as well as data submitted voluntarily by companies, the CNESA research 

Pumped 
Hydro 
95.8% 

Compressed Air  
< 0.1% 

Molten Salt  
0.7% 

Li-ion Batteries 
70.7% 

Lead-acid 
Batteries 

27.2% 

Flow Batteries 
1.5% 

Super- 
capacitors 

0.6% 

NaS Batteries 
< 0.1% 

Source: CNESA Global Energy Storage Project Database 

Electrochemical 
3.4% 



 

10 

 

department ranked energy storage technology providers, energy storage inverter providers, 

and energy storage system integrators according to newly operational project capacity in the 

Chinese market in 2018.  

1. Energy Storage Technology Providers Ranking3 

In 2018, among the new electrochemical energy storage projects put into operation in 

China, the top ten energy storage technology providers in terms of installed capacity were 

Narada, CATL, ZTT, eTrust Power, Shuangdeng Group, Hyperstrong, CLOU Electronics, Xinyi 

Power Source, Sacred Sun, and CALB. 

 

Figure 2: Ranking of Energy Storage Technology Providers in China, 2018 

2. Energy Storage Inverter Providers Ranking 

In 2018, among the new electrochemical energy storage projects put into operation in 

China, the top ten energy storage inverter providers in terms of installed capacity were 

Kelong, XJ Group, KLNE, CLOU Electronics, Sungrow, Sinexcel, ZTT, Soaring, Actionpower, and 

Nari-Relays. 

 

                                                             

3 As defined by CNESA, energy storage technology providers refers to companies that provide customers 

with energy storage battery cells, battery modules, and battery systems. 
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Figure 3: Ranking of Energy Storage Inverter Providers in China, 2018 

3. Energy Storage System Integrators Ranking4  

In 2018, among the new electrochemical energy storage projects put into operation in 

China, the top ten energy storage system integrators in terms of scale of power were Narada, 

CLOU Electronics, ZTT, Hyperstrong, Sungrow, Ray Power, Sacred Sun, Sunwoda, GMDE, and 

Cubenergy. 

 

Figure 4: Ranking of Energy Storage System Integrators in China, 2018 

                                                             

4 As defined by CNESA, energy storage system integrators are companies that engage in the business of 

energy storage system integration, providing customers with a complete energy storage system product. An energy 

storage system product here refers to a complete set of energy storage system equipment composed of an energy 

storage battery cell, battery management system, inverter, energy management system, and other accessories that 

forms a complete system to meet customer needs. 
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V. Development Characteristics of the Energy Storage Market in 

China in 2018 

2018 was an extremely important year for the development of the energy storage 

sector in China. Under the direction of the Guiding Opinions on Promoting Energy Storage 

Technology and Industry Development and the implementation of the Opinions on Further 

Deepening the Reform of Electric Power System, the energy storage market in China saw a 

new round of high-speed growth. Accumulated installed electrochemical energy storage 

capacity exceeded 1 GW and the proportion of operational grid-side and ancillary services 

energy storage projects dramatically increased. The value of energy storage in supporting the 

grid connection of large-scale renewable energy continued to be recognized, and energy 

storage saw extensive application in a variety of fields. Although policy maintained an 

important driving force, market demands gradually became clearer, the energy storage 

system supply chain increasingly improved, and customers began to shift their understanding 

of energy storage applications from a theoretical to a practical view. Driven by both policies 

and the market, energy storage ushered in a new stage of development towards large-scale 

applications. 

Throughout 2018, the development of the energy storage industry in China displayed six 

primary characteristics: 

 Accumulated electrochemical energy storage installed capacity exceeded 1 GW, 

bringing the industry to the large-scale development stage. 

 Grid-side energy storage emerged, providing the industry with a new application 

field to explore. 

 The model of energy storage combined with thermal power plants for frequency 

regulation spread to new regions, accelerating the move towards a market price 

mechanism. 

 The use of energy storage for renewable energy stations saw increased potential, 

with expectations of becoming a major new growth point in the future; 

 Non-subsidy policies pushed forward the market-oriented development of energy 

storage; 
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 Multiple energy storage standards were released and standardization systems 

began development, ensuring industry development in a healthy direction. 

VI. Forecasting the Development of the Energy Storage Market in 

China 

The CNESA research department began forecasting China’s energy storage market scale 

in 2014, tracking future energy storage development over the past five years with support 

from industry experts and energy storage companies. Below, we provide a forecast for the 

scale and development trends of the energy storage market in China from 2019 to 20235. 

Physical energy storage: pumped hydro energy storage will continue to dominate in 

installed capacity 

By the end of 2018, the operational installed capacity of pumped hydro energy storage 

in China totaled 29.99 GW, with an additional capacity of 44.00 GW under construction. 

According to the Thirteenth Five-Year Plan for Hydropower Development issued by the 

National Energy Administration of the People’s Republic of China, the accumulated installed 

capacity of pumped hydro energy storage in China will reach 40.00 GW by the end of 2020, 

and 90.00 GW by 2025. 

As of the end of 2018, the operational installed capacity of compressed air energy 

storage in China totaled 11.5 MW. In the past two years, much experience has been 

developed in the realms of site selection, construction, and applications for salt cavern 

compressed air energy storage and supercritical compressed air energy storage.  According 

to CNESA research forecasts, the accumulated installed capacity of compressed air energy 

storage projects will exceed 2 GW by the end of 2023. 

Although CNESA research tracks flywheel energy storage projects in China, installed 

flywheel capacity is not covered in this White Paper as domestic projects are currently 

limited to small-scale pilots. 

Molten salt thermal storage: the first batch of solar thermal power generation 

demonstration projects will be put into operation 

                                                             

5 Forecast method: the analysis and forecast model is based on data from the CNESA Global Energy Storage 

Project Database as well as relevant national energy development plans and information on planned energy storage 

projects in China submitted by energy storage equipment manufacturers, integrators, and operators. 
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In September 2016, the National Energy Administration of the People’s Republic of 

China announced the first batch of 20 solar thermal power generation demonstration 

projects in China with a total installed capacity of 1.349 GW. The projects were each 

equipped with molten salt heat storage devices. By the end of 2018, the operation capacity 

of these projects had reached 0.2 GW. When additional projects currently under 

construction are accounted for, it is estimated that 0.35 GW of new capacity will be added in 

2019. Operational molten salt heat storage projects will reach a total accumulated capacity 

of 0.62 GW by 2019 and 1.369 GW by the end of 2020. 

Electrochemical energy storage: speedy growth is expected to continue 

In 2018, the electrochemical energy storage in China achieved breakthrough 

development, with an accumulated operational capacity of 1.073 GW, 2.8 times that of 2017. 

This growth also marked the crossing into the GW era. Driven by both policies and market 

demands, the use of energy storage in centralized renewable integration, ancillary services, 

grid-side applications, and behind-the-meter applications significantly increased in 2018.  

Grid-side applications in particular showed expansive new capacity, reaching an annual 

growth rate of 2047.5%. According to data on planned projects from the CNESA Global 

Energy Storage Project Database, rapid growth in grid-side energy storage capacity will 

continue in 2019. The outlook for growth of energy storage in other fields is also optimistic. 

As forecasted by CNESA research, by the end of 2019, accumulated operational 

electrochemical energy storage capacity in China will reach 1.92GW, an annual growth rate 

of 89%. In 2020, the final year of the Thirteenth Five-Year Plan, the annual growth rate will 

exceed 70%. By 2021, energy storage applications will be widespread, with large-scale 

production accelerating the reduction of energy storage system costs. As power system 

reforms advance further, energy storage policies that promote a market mechanism and 

price mechanism will boost the rapid development of energy storage applications, and 

market demands will become rigid. In this context, electrochemical energy storage capacity 

will increase to 10 GW by 2022 and 20 GW by 2023. 
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Figure 5: Forecast for Accumulated Installed Electrochemical Energy Storage Capacity in China (2019-2023) 

Combining the forecasts of the above three types of energy storage technologies, by the 

end of 2020, the energy storage market in China will reach an accumulated operational 

capacity of 45.16 GW. A variety of energy storage technologies and applications will play a 

role in this capacity. 

 

Figure 6: Forecast for Accumulated Installed Energy Storage Capacity in China by 2020 

Following the Fourteenth Five-Year Plan period, electric power reforms will deepen, 

new price and market mechanisms will continue to be developed, and new energy storage 

policies will be formulated and enacted. The value flow of energy storage in the operation of 

the market will be able to be effectively displayed and measured, driving a new round of 
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explosive growth in energy storage that is not only market-based, but also aimed at realizing 

multiple energy storage applications. The boundaries between current energy storage 

application fields will gradually become blurred. No matter the project owner or place of 

installation, energy storage resources will be able to be flexibly deployed, with projects 

providing power services either independently or integrated together in order to obtain 

maximum benefits in the best possible model. Energy storage technologies are set to 

gradually spread outside the limits of the energy industry to become a technology 

supporting a wide variety of industries and markets. 
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CNESA Research Online Products Introduction—Global Energy Storage 

Database 

The Global Energy Storage Database includes the Energy Storage Project Database, 

Energy Storage Policy Database, Energy Storage Vendor Database, Market Data Analysis, 

and Global Energy Storage Market Tracking.  

The Energy Storage Project Database features a continuously updating collection of 

global energy storage projects, providing data on location, scale, technology type, application 

type, and other detailed information.  As of the end of 2018, more than 2,500 energy 

storage projects have been included in the Energy Storage Project Database. 

The Energy Storage Policy Database focuses on the development of the Chinese energy 

storage industry, collecting not only national and regional policies related to energy storage, 

but also tracking policies related to electricity reforms, renewable energy integration, electric 

vehicles, demand-side management, and other related policies, as well as energy 

development plans related to the storage market environment or with potential market 

opportunities. 

The Energy Storage Vendor Database collects global vendor information from all 

segments of the industry chain, including providers of key technologies--such as energy 

storage units, management systems, inverters, and systems integrators--as well as 

constructors, project developers, project operatorss battery recyclers, and other members of 

the energy storage applications chain.  

The Market Data Analysis service is based on tracking of global energy storage capacity, 

providing continuous updates on the scale of markets in China and around the world, 

categorized by technology, application, country, and city/region, and providing a detailed 

statistical breakdown and analysis. 

Using the data collected from the four services above, the CNESA research department 

also publishes the quarterly Global Energy Storage Market Tracking Report, providing a 

comprehensive analysis of the most recent market developments in China and around the 

world. 

For more information, please visit the CNESA ES Research website at 

www.esresearch.com.cn. 

 


