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1. Introduction 

In 2015, China’s central government announced future plans for technology advancement and 

innovation. Local municipal governments have started to implement this plans through institutional 

reforms and drafting new policies. The Shanghai Municipal Government has already done this to 

encourage entrepreneurship and innovation, which facilitates research commercialization and attract 

talents. 

Shanghai is China’s business and financial centre and also one of the most innovative cities in the world 

with sound R&D infrastructure and technology incubation facilities. The City aims to become China’s 

“technological innovation centre with global influence” and strives to increase its innovation capability 

and effectiveness of its science policy. UK expertise and resources in innovation not only adds value 

to Shanghai’s public services in supporting international innovation but also provides technology 

solutions to address China’s development challenges.  

Innovation China UK (ICUK) and KTN initiated the ‘UK-China Innovation Gateway’ project to establish 

a one-stop shop providing an efficient chain of services to the UK companies and institutes seeking 

R&D and commercialisation partnership in Shanghai. ICUK will work closely with Shanghai Technology 

Innovation Centre (STIC), the designated local government agent responsible for implementing 

Shanghai innovation and entrepreneurship policy. This project will: 

1) Launch the ‘UK-China Innovation Gateway Shanghai Centre’ during Pujiang Innovation Forum 

providing Shanghai R&D base open access to public innovation resources in both countries.  



2) Develop long-term technology strategy that fosters better collaboration between academia, 

business and policy-makers, facilitates access to open innovation resource and reduce the 

repetitiveness of R&D investment through networking/expert groups. 

3) Organises technology partnering with Shanghai industry to help the UK innovation base gain insight 

of local market, forge partnerships and facilitate follow-up activities. 

2. China’s latest innovation policies 

In 2015, Premier Keqiang Li announced the Internet+ action plan which aims to integrate internet with 

conventional industries and drive economic growth. In his speech he mentioned that “The action plan 

will integrate mobile Internet, cloud computing, big data and the Internet of Things with modern 

manufacturing, to encourage the healthy development of e-commerce, industrial networks, and 

Internet banking, and to help Internet companies increase their international presence.” This will 

cover the key sectors of manufacturing, agriculture, energy, finance, public services, logistics, e-

commerce, traffic, biology and artificial intelligence. 

Premier Li also introduced another action plan known as “Made in China 2025” to promote the 

development of intelligent manufacturing and establishment of a manufacturing innovation centre in 

China. This aims to shape China into an industrial powerhouse by 2025. These two plans provide timely 

opportunities for the UK to develop innovation partnership with China in the areas of IoT, Big Data, 

Intelligent Manufacturing and Smart Energy.  

3. Shanghai - a rising star in science and innovation 

According to a recent report in Nature Outlook (5th May 2016), Shanghai is the biggest city in China 

with more than 24 million residents, and it has been leading China’s economic development, achieving 

a total gross domestic product of more than 2.45 trillion RMB (US$385 billion) in 2015. Shanghai’s 

R&D input has been increasing: in 2014, it exceeded 3.6% of the city’s GDP - nearly twice the national 

average (Figure 1). A high majority of Shanghai’s R&D are industry led (Figure 2), which also makes the 

city a world leader in industry funded R&D in higher education institutes (Figure 3).  

 

Figure 1. Shanghai’s R&D investment has increased significantly throughout the years, reaching 

3.66% of the city’s GDP in 2014. (Nature Outlook, May 2016) 

 



 

Figure 2. In 2014, a high percentage of R&D was originated from the industry, followed by 

government, other and foreign collaborations. (Nature Outlook, May 2016) 

 

Figure 3. In 2013, China had the world highest percentage of industry funded R&D in HEI. (Nature 

Outlook, May 2016) 

4. Shanghai key technologies and sectors 

• In ICT field, develop high end specs of CPUs, controllers, image processing and chip design 

technologies. Speed up advanced processing for 12” mass volume chip fabrication; IC equipment & 

materials; construct China’s 1st 8” MEMS and sensor R&D lines. Create IoT trial networks towards 5G 

applications. To layout next generation of new display technology, the development of small to 

medium size display products under mass production. To develop key technologies for cloud 

computing, and world influential big data analytics products. 

• In biomedical field, develop novel drugs to meet the clinical demand; and to introduce several 1.1 

types’ novel drugs to market. Aiming for overcoming serious multiple disease that harms human 

health, chronic disease, and incurable illness; set up joint research in pathogenesis mechanism and 

prevention, disease diagnosis, treatment and health recovery. To carry out research in genetic 

diagnosis and therapy, tumour targeting therapy, cell therapy, regenerative medical cure, 

personalised medicine, and so on, to carry out precise personal medical treatment demonstration.  

Development of medical imaging clinics, interventional stents and other major medical products, to 



achieve major breakthrough in core technology, promote its wider use in the country, and increase 

international market share. 

• In high-end spec equipment filed which breaks down further into two fields: aviation and navigation. 

In aviation filed, to complete engine prototype for narrow-body aircraft; to carry out research in key 

engine technology for wide-body aircraft; to break through heavy type gas turbine key technology; to 

build gas turbine experimenting station.  Breakthrough key manufacturing technology in trunk and 

expansion line aircraft, airborne equipment, aviation standard parts and aviation materials; achieve a 

serialization development for ARJ21 aircraft, conduct C919 airliner flight test validation. Carrying out 

Beidou high-precision chip / board / antenna / module / software solution development; to create a 

synchronized Beidou satellite industry. In navigation filed, to develop innovation centre for high-tech 

equipment for deep-sea vessels; to enhance the profound seabed resources (especially oil and gas 

resources) total construction capability in marine engineering, independent product development 

capacity and core supporting capacity. 

• In intelligent manufacturing field,  to develop advanced industrial robot, service robot products; step 

by step realization of high-precision speed reducer; high-performance AC servo motor; nationally built 

high-speed and high-performance controllers and other core components; development of 3D 

printing-related materials and equipment technology; then promote their related match applications 

in manufacturing.   

• In new energy filed and intelligent new energy vehicles field, to accelerate the development and 

promotion of intelligent systems, smart grid substation equipment, the development of micro and 

small series gas turbine generator sets, storage batteries intelligent modules and high-capacity storage 

systems. Development of power batteries, motors, electronic control and other core components, 

development of high-performance of new energy automobile control system products. 

• Meanwhile, in quantum communication, mimicry safety, brain science and artificial intelligence, 

stem cells and regenerative medicine, an international group of human phenotype, genomic material, 

high-end materials, deep-sea science and so on, to lay out a number of major scientific infrastructure 

fundamental engineering programmes. 

5. Shanghai key technology R&D platforms 

1. Information Technology R&D Platform 

• Increase the capability of Shanghai Integrated Circuit R&D Centre to create the most advanced and 

most influential, world class Integrated circuit technology platform. This will provide technology 

support on the manufacturing of CPU and create a verification environment for China made 

equipment and materials.  

• Building the Shanghai Industrial Micro Technology Research Institute to form a MEMS and sensor 

technology globalised Innovation network. This aims to develop specialised technology which is a 

breakthrough to the sensor hub and combine generic technology such as algorithms and micro energy, 

also to discover an innovative application model of IoT.  

• Building the National Microelectronics Demonstration University and Micro Nano Electronics Hybrid 

Integrated Technology Research Institute to research on the combination of silicon integrated 

technology and non-silicon materials, thereby develop novel microelectronics materials and devices 

generic technology. 



• Develop the Digital TV National Engineering Research Centre to create a future media network 

national Collaborative Innovation Centre. This will bring digital TV and generic technology R&D to the 

international standard. - Explore the possibility to charge machine manufacturers reasonable price to 

facilitate the market operation mode through advancing the technology standard. 

2. Life Sciences Integrated R&D and Example Application Platform 

• Build a Medical Innovation Integrated R&D Platform through ulitilising the R&D advantage of 

organisations such as the Shanghai Institute of Material and Medica, CAS (SIMM), Shanghai Institute 

of Biological Sciences, CAS (SIBS), China State Institute of Pharmaceutical Industry (CSIPI), Fudan 

University and Jiaotong University. – Develop innovative key technology in drug discovery to treat 

cancer, cardiovascular diseases, neuropsychiatric diseases, metabolic disorders and autoimmune 

diseases.  

• Facilitate the collaboration between Medtecan, SIMM, SIBS, National Liver Cancer Centre, Shanghai 

Clinical Research Centre and Shanghai Proton Heavy Ion Centre. – Establish a Precision Medicine R&D 

and Example Application Platform and develop cutting edge fundamental research in translational 

medicine and precision medicine. Establishment a one million cases cohort and a bioinformatics 

database.  

3. Advanced Equipment Generic Technology R&D Platform 

• Utilise the technology advantages of organisations such as the China Aeronautical Establishment 

(Shanghai Branch) and Gas Turbine Engineering Research Centre to establish a national oriented gas 

turbine and aircraft engine R&D platform. This forms the capability of designing heavy duty gas 

turbines and civil aircraft engines, key system components R&D and assembly to overcome foreign 

technology blockade and rigging.  

• Building the Smart New Energy Vehicles National Collaborative Innovation Centre to advance the 

level of new energy vehicles and power system national engineering research technology services. 

This leads to breakthrough in smart vehicles required technology such as GPS, assisted Driving and 

voice recognition. - Develop key technologies such as new energy vehicles, power system integration 

and control.  

• Launch a large-scale commercial PWR and fourth generation nuclear power R&D and engineering 

design research programme, develop technology such as thorium-based molten salt reactor materials, 

equipment and parts, as well as technology like simulator and experimental equipment. Launch a 

small scale nuclear-powered desalination and power supply platform research programme.  

• Strengthen the development of robotic products and key parts R&D and increase the standard of 

robots testing and evaluation services. This forms the capability of robots and key parts design, 

manufacturing and testing services.   

Shanghai also has seventeen key incubators in the Information technology and healthcare sectors. 

Please refer to the separate document for more information.  

 

 

 

 



6. Where is IoT going in China? 

Internet of Things (IoT) is a smart network which connects anything to the internet according to an 

agreed protocol via information sensing devices such as radio frequency identification devices, 

infrared sensors and laser scanners. It exchanges information for intelligent identification, monitoring, 

tracking and management. This creates a new way of communication between people, objects and 

things at any time and any where.   

In 2011, China’s central government invested approximately 500 million RMB into IoT related fields. 

The scale of China’s IoT industry increased from 263.26 billion RMB in 2011 to 365 billion RMB in 2012, 

which raised by 38.6%. In 2014, there were 9 billion interconnected devices in China and is expected 

to reach 24 billion by 2020. The main application fields in China are intelligent manufacturing, smart 

agriculture, smart logistics, intelligent transportation, smart grid, smart environment protection, 

smart safety, smart medical and smart home. For example, the 2011 plan for the “Mine Sex-Hedge 

Safety Systems” to be constructed in all coal mine by 2013, which use sensors to monitor miner 

position and leak of hazardous gases.  

The development of IoT in China will provide business opportunities for mobile network operators in 

the sectors of healthcare, automotive, utilities and consumer electronics. In 2012, the total IoT related 

patents filed at the 10 provinces in the eastern region were 45844, compared to only 3946 patents in 

the 17 provinces around the central and western regions. A high level of talent in the area of IoT are 

based in Wuxi, Shanghai, Beijing, Shenzhen and Hangzhou. This is also reflected by the 2016 Q2 China 

IoT companies ranking (Table 1).  

Company & location Overview of company 

Telezone, Beijing  

北京天一众合 

The company was established in July 2003, 
locating in Beijing's Zhongguancun High-tech 
Park. Main R&D focuses on radio frequency 
identification technology (RFID), wireless sensor 
technology, wireless transmission technology. It 
has three wholly owned subsidiaries in Suzhou, 
Foshan and Wuhan. Its current registered capital 
is 48 million yuan, with more than 300 
employees (more than 100 employees are 
working on R&D). 

Invengo, Shenzhen  

远望谷 

Incorporated in 1999 (founded in 1993), Invengo 
Information Technology Co., Ltd is a leading 
provider of RFID technology and solutions. 
Invengo’s headquarter is based in Singapore. 
Invengo is the largest publicly traded, with 
design and manufacturing plants located in both 
the United States and China and sales offices 
spanning all major geographies. 

Clou Electronics, Shenzhen 

科陆电子 

Founded in 1996, Clou Electronics is a state-level 
high-tech enterprise engaged in providing 
equipment and solutions for the application of 
smart grid, new energy and energy conservation 
and emission reduction. In 2012, Clou 
Electronics was awarded the second prize of 
National Energy Technology Progress and the 
first prize of Science and Technology in 



Guangdong Province. The company has applied 
457 national patents and one international 
patent. 

HCB, Wuhan  

昊诚能源 

HCB was founded in 2001, it’s the leading 
manufacturer of primary lithium battery in 
China, HCB’s products portfolio covers Li-MnO2 
cylindrical cell, Li-MnO2 soft pack cell, Li-SOCl2 
cylindrical cell and Li-SO2 cylindrical cell.  

Tatwah Smartech, Zhongshan 

达华智能 

Tatwah Smartech is a high-tech enterprise in the 
Guangdong Province, specialising in the 
production of contactless smart card, 
manufacturer’s intelligent electronic tags and 
RFID reader equipment. The company was 
involved in national key construction projects 
and internationally renowned projects e.g. 
People’s Liberal Army license plate security 
labels, metro (light rail), HP asset management 
and successful application cases in the libraries. 

SUPERRFID, Shanghai 

上海秀派 

SUPERRFID relies on its innovative SUPERRFID 
core technology platform and integrating 
research and development, engineering design, 
product manufacturing, systems integration and 
engineering services to provide complete 
solutions for customers. It has addressed issues 
in long-range identification, transfer large data 
flow, high-speed movement of the marker 
problems and has greatly reduced the power 
consumption and cost. 

Module Technology, Shenzhen 

模块科技 

Module Technology specialises in RFID products 
R & D, design, production and sale of high-tech 
enterprises, bringing together the industry's 
cutting-edge technical personnel and 
experienced technical engineers and has a 
mature marketing team, providing customers 
with high quality products and excellent 
technical services. It is working closely with the 
US company, ThingMagic to produce RFID Ultra 
Frequency reader to meet the needs of user 
applications in logistics, production 
management, personnel management, vehicle 
management. 

Marktrace, Shenzhen 

华士精成 

Marktrace was established in 2004 as a State-
level Hi-tech enterprise devoting to R&D, 
production and marketing of RFID products. Its 
UHF RFID devices have achieved international 
level in multi-tag and anti-collision. To date, the 
company has filed 25 national patents which 10 
were granted.  
 
 
 



Inlaylink, Shanghai 

英内物联 

Inlaylink manufactures HF RFID antennas, UHF 
RFID antennas, and flexible circuit boards. 
Inlaylink is ISO9001 and ISO14001 certified. 
Moreover, Inlaylink has been awarded more 
than twenty national or provincial prize. It has 
produced and shipped around 10 billion 
aluminum-etched antennas to about 100 
different companies.  

Lierda, Hangzhou 

利尔达 

Lierda provides embedded system solutions 
and M2M (Machine-2-Machine) application 
products. The company has an extensive 
marketing network, with operations in China, 
Hong Kong, Taiwan and Europe. Branches and 
representative offices were set up in major 
cities in China (Beijing, Shanghai, Shenzhen, 
Guangzhou, Wenzhou, Xi'an, Nanjing, Chengdu, 
Suzhou, Shenyang, Qingdao, Zhengzhou, 
Wuhan, etc.), there is also an office in Hong 
Kong. 

Table 1. 2016 Q2 Top 10 IoT companies in China ranked by the ciweek magazine.  

7. The Big Data Era  

Despite China’s big data market only started in 2011, its growth is predicted to be faster than the 

global average growth rate. China’s big data market size is estimated to reach US$ 850 million by 2017 

(Figure 4).  

 

Figure 4. China vs Global big data market scale 2011-2017 (adopted from Liu et al, China 

Communications, 2014) 

The 2014 world’s big data industry ecosystem 3.0 divided the big data industry into 6 major sectors: 

application, cross infrastructure, analysis and mining, infrastructure, data aggregation and data 

collection. A study by Liu et al (2014) showed that majority of enterprises in China were engaged in 

analysis and application. Chinese companies have mastered some technologies based on US open 

source technologies. For example, NoSQL and NewSQL are adopted for data storage, Spanner is used 

for big data management and Hadoop distributed parallel computing is used for data mining.  

The development of big data is highly driven by the internet industry and then extend to other 

industries, where big data is most widely used in the internet industry and government (Figure 5).  



 

Figure 5. Big data market scale of various industries in China (adopted from Liu et al, China 

Communications, 2014) 

The most common application of big data in China is for business analysis and product line 

optimisation based on analysis of a company’s own big data. Vertical transfer of data within the same 

industry and cross sectors data sharing are still very rare in China.  

Since 2013, China local governments have introduced big data promotion programmes. For example, 

Shanghai introduced its “Three-year action plan for promoting big data research and development” 

aiming to build a big data public service platform in the sectors of health, food safety, lifelong learning, 

intelligent transportation, public security and technical services. Beijing also introduced a programme 

to promote industrial restructuring and upgrading in Zhongguancun National Innovation 

Demonstration Zone. Other provinces such as Chongqing, Guizhou, Shaanxi and Hubei are planning to 

build big data industrial bases, hoping they could incorporate big data into core industries.  

According to a recent report by 36 da shu ju, big data start-ups in the first half of 2016 are mainly 

based in Beijing (75%), with 8% in Shanghai and 17% in other cities (Figure 6). 

 

Figure 6. First half of 2016’s big data start-up landscape in China (adopted from 36 da shu ju) 

China’s big data industry is still at its early stage, which there are some challenges to overcome in 

order to move forward - mainly poor data openness and lack of data privacy legislation. Since 2002, 

core businesses in the central government and provincial government departments have digitalised 

their information into databases which is now covering more than 80% core business data. However, 

most of these data are not open and have low readability. More importantly, there are no laws for 

data acquisition and privacy protection. This prevented companies from acquiring data and resulted 

in a waste of big data resources. These issues have to be addressed, so that big data applications can 



benefit the general public in China. The abundant big data resources in social welfare have to be better 

utilised for medical treatment and transportation.  

Since 2015, the China Chief Data Officer Alliance publishes ranking of big data companies in China 

annually. Table 2 shows the 2016 big data companies ranking divided into different industries.  

Industry 1st 2nd 3rd 4th 5th 

Telecommunication Huawei  

华为 

AsiaInfo  

亚信 

BONC, 
Beijing 

东方国信 

ZTE, 
Shenzhen 

中兴 

Si-Tech, 
Beijing 

思特奇 

Finance Puxin, Beijing 

普信恒业 

Lfex, 
Shanghai 

陆金所 

Wind, 
Shanghai 

万得 

BBD, 
Chengdu 

数联铭品 

Baifendian, 
Beijing 

百分点 

Healthcare Chunyuyisheng, 
Beijing 

春雨天下 

Yiducloud, 
Beijing 

医渡运 

Leyue 
Technology, 

Shanghai 

乐约科技 

BGI, 
Shenzhen 

华大基因 

Wangfang, 
Beijing 

壹德万方 

Agriculture Data liangzisj, 
Beijing 

量子数聚 

Hexun, 
Wuhan 

禾讯科技 

Kingenta, 
Shandong 

金正大 

Zhongzhi, 
Shandong 

众志电子 

MGdaas, 
Shandong 

麦港数据 

Transportation Xiaojukeji, 
Beijing 

小桔科技 

Feeyo, 
Hefei 

飞友科技 

JZData, 
Shanghai 

敬众数据 

Transinfo, 
Beijing 

千方科技 

TravelSky 

中国航信 

Industry 4.0 MeritData, 
Xi’an 

美林数据 

BONC, 
Beijing 

东方国信 

K2Data, 
Beijing 

昆仑数据 

Baifendian, 
Beijing 

百分点 

Guoyun 
Data, 

Suzhou 

国云数据 

E-commerce Baifendian, 
Beijing 

百分点 

Sunsharp, 
Chengdu 

映潮科技 

Rantron, 
Hangzhou 

蓝川科技 

Emar, 
Tianjin 

亿玛科技 

Moojing, 
Beijing 

爱魔镜科技 

Table 2. 2016 China national top 5 companies in core industries (published by China Chief Data 

Officer Alliance) 

8. The future of intelligent manufacturing  

Intelligent Manufacturing (IM) is based on a new generation of information technology in co-

ordination with new energy, new materials, new technology, production, management and services. 

It incorporate functions such as deep learning, smart optimised self-decision-making and precisely 

controlled self-implementation. This highly reduces the production cycle and running costs, hence 

increases the manufacturing efficiency. IM is basically a manufacturing system which connects a 

virtual network with physical entities.  

Due to the increasing pressure in resources availability and rising labour cost, the intelligent 

manufacturing market has significantly increased globally. The development of IM rely on the internet 

to collect data via sensors and utilise broadband network to precisely control data and perform 

remote assistance. IM adapts to the surrounding environment through a closed loop process based 

on online sensing, intelligent decision-making, control and equipment self-implementation. Through 

the advancement in Artificial Intelligence, IM will be able to self-operate, solve problem and interact 

with human. This faster and more accurate sensing, feedback, analysis and decision-making allow 

mass customised production of personalised products. For example, Volkswagen has introduced the 



Modular Transverse Matrix which allows the production of different car models in the same assembly 

line with high quality and competitive costs.  

Conventional manufacturing companies heavily invested in the implementation of IM in order to 

adapt to the changing environment. For example, Foxconn started to implement their “one million 

robots” plan which aims to replace 70% of their workforce by 2018.  According to the data from the 

VDMA, the global sales of robots have increased by 9.5% between 2008 and 2013. China has become 

the world’s largest IM equipment market, since industrial robots sales have increased by 37.2% 

between 2008 and 2013. However, China’s industrial robots utilisation density is still very low (30 

machines per 10,000 people). Industrial robots utilisation density in Germany is 10 times of China’s, 

whereas Japan’s utilisation density is 11 times of China’s.  

In recent years, China’s central government, local governments and companies have introduced a 

series of strategies, policies and specific measures to promote the development of IM. From 2011 to 

2014, the National Development and Reform Commission, Ministry of Finance and Ministry of Industry 

and Information Technology increased their support on IM through new financial and taxation policies. 

In 2015, the Ministry of Industry and Information Technology launched the nation-wide pilot 

demonstration special projects. In the same year, “Made in China 2025” plan was introduced to 

accelerate the integration of new generation information technology with the manufacturing industry.  

Developed regions led the promotion of IM development, as their local governments introduce 

relevant development plans. Eastern regions have been facing major changes in manufacturing supply 

and constraints on labour, land, resources and energy. They must rely on the advancement of 

technology and industrial revolution to reach a new stage of development. For example, Zhejiang 

invested 500 Billion RMB in 2012 to replace human with robots within five years. Since 2014, 

Dongguan (in Guangdong Province) invested 200 Million RMB each year to support companies to 

“replace human with robots”. With the support of local policies, Jiangsu, Shanghai, Guangdong and 

Henan Provinces established the Industrial Robots Technology Innovation Alliance. In 2013, China 

Robot Industry Alliance was established in Beijing. Table 3 shows that the top ten IM companies in 

China are mostly based in Zhejiang.  

Examples of IM development in China 

 In 2012, Haier planned to build digitised internet factories to start a new era of customised 

mass production. The company has now built four of these factories based in Shenyang, 

Zhengzhou, Foshan and Qingdao and set up two supporting platforms. Users can log onto the 

interactive platform to place an order and keep track of their customisation details, order 

despatch and delivery. From then on, users are no longer passive recipients of products, 

they’re the designer of the products. Parts suppliers will then become module suppliers, which 

they will directly match users’ criteria and co-design the products with users.  

 The telecommunication company, ZTE introduced 25 fully automated assembly lines to their 

Xi’an smart phone manufacturing factory.  

 Chery Automobile introduced 200 robots into their production line, aiming to create the first 

large-scale industrial robots base. 

 

 

 

 



Challenges 

China started relatively late on industrialisation which the local technologies is far behind from other 

developed countries. It highly rely on other Hi-Tech countries for key components supply, leading to 

a situation where IM equipment selling price is lower than the purchasing price. This renders China 

made industrial robots less competitive. Furthermore, China made reduction drive, controller, server 

system and high-performance driver highly depend on importation. These parts account for more than 

70% of overall production costs, making the core components procurement costs much higher than 

the overall selling price of robots in other countries.  

China local machinery parts companies can only manufacture low-end products, so they cannot meet 

the requirements for developing the high-end intelligent equipment industry. To upgrade this industry 

is far more difficult than upgrading the assembly technology. This means that China still has to rely on 

importation of key parts in a short run, but companies must negotiate better deals to lower 

procurement costs.  

The development of software systems is also lagging behind other developed countries. China has 

been focusing on hardware development in the past years and neglected software development. 

There is rarely any company or research institute willing to initiate R&D on software systems. China 

made high-end products such as computer numeric control and robots highly rely on foreign software 

systems. Although China has the world’s highest demand on IM equipment, more than 70% of the 

market is occupied by multinational companies like ABB, FANUC and Yaskawa. 90% of China’s high-

end market reply on importation, since there isn’t any local company that has global influence in the 

IM industry. The “Made in China 2025” plan will accelerate the development of IM in China, however 

there’s still a long way to go in order to reach global standard.  

Company Link 

Sanhua, Zhejiang 三花 http://www.sanhuaeurope.com/en/about-us 

Zhongding, Anhui 中鼎集团 http://www.zhongdinggroup.com/ 

TMB, Zhejiang 天马 http://www.tmb.net.cn/ 

Hangzhou Advance Gearbox 

Group, Zhejiang 前进 

http://baike.baidu.com/view/1402352.htm 

Huawei Dianzi, Jilin 华微电子 http://baike.baidu.com/view/2251930.htm 

Himile, Shandong 豪万 http://www.himile.com/JtDetail.aspx?sid=61B246BE086B2DF5# 

Tongfang, Beijing 清华同方 http://en.thtf.com.cn/plus/list.php?tid=3 

ZYS, Luoyang 轴研科技 http://www.zysbearing.com/introduction.html 

Guide, Wuhan 高德红外 http://guideinfrared.com/Plus/m_default/Cms/aboutus.php 

Dali, Zhejiang 大立科技 http://www.dali-tech.us/about-dali.html 

Table 3. 2014 top 10 Intelligent Manufacturing Companies in China (2014-2018 report published by 

Qianzhan industry research institute) 

9. Renewable energy going smart 

Global warming and energy security prompted a global need to move toward renewable energy. The 

Chinese government constantly make new policies and set up projects to encourage low-carbon 

development, aiming to reduce CO2 emission to 40-45% compared to 2005 and shift their primary 

energy consumption to non-fossil energy by 2020.  

China’s energy supply has been dominated by thermal power, which makes it essential to develop low 

carbon power system. More specifically, to promote large-scale grid integration of renewable energy 



like wind power and optimise the energy structure. Compared to other new energy, wind power has 

a shorter construction time, higher security than nuclear power and lower cost than solar power. Wind 

power resources are abundant in China, topping the world’s league in reserves and exploitable 

capacity. Since the introduction of the Renewable Energy Law in 2005, China’s wind energy industry 

has grown significantly. The wind power industry is now maturing with improving industrialisation 

conditions and low cost that is equivalent to conventional energy. Since the development of onshore 

wind power plants was successful, China built the Donghai Bridge Offshore Wind Power Plant in 2011. 

This power plant is based in Shanghai and was the first of its kind in Asia.  

Distribution of wind energy is not uniform due to the terrain conditions being diverse. Wind energy 

resources are mainly distributed in three regions: The “Three Norths” which include northeast, 

northwest and tip of north China e.g. Heilongjiang, Jilin, Liaoning, Hebei, Inner Mongolia, Xinjiang and 

so on; the southeast coastal region covering Shandong, Jiangsu, Shanghai, Zhejiang, Guangdong, 

Guangxi and more; local region of inland covering valleys, mountains and lakes in Henan, Hubei, Hunan 

Chongqing and other provinces. In 2011, the grid capacity installed in the “Three Norths” was 34.4 

million kW which accounted for 88.8% of China’s total grid installed capacity. Although the wind power 

grid-connected generation increased, wind abandonment was a common phenomenon. This is due to 

the wind power generation exceeding the acceptance of grid scale.  

Wind Turbine Manufacturing in China 

In 2005, the National Development and Reform Commission (NDRC) announced that at least 70% of 

the equipment in a wind power project must be produced domestically. Later in 2008, a special fund 

was issued to provide subsidy of 600RMB per kW to the first new 50 turbines for eligible 

manufacturers. This encouraged domestic manufacturers to produce turbines at MW scale and made 

domestically produced turbines more competitive. In the 2011 wind turbine companies ranking, four 

China manufacturers were among the top 10 manufactures in the world (Table 4).  

Company Country 

Vestas Denmark 

Goldwind China 

GE USA 

Gamesa Spain 

Enercon  Germany 

Suzlon India 

Sinovel China 

United Power China 

Siemens Germany 

Mingyang Electric China 

Table 4. The rank of top 10 wind turbine manufacturers in the world in 2011 (adopted from Yuan et 

al, Renewable and Sustainable Energy Reviews, 2015) 

The operation mode of wind turbine manufacturers have changed throughout the years. They are not 

only supplier, but also provide service to wind farm operators, invest in wind farms and transfer IP 

rights to wind farm operators. They became more engaged in wind farms development. Local 

manufacturers such as Sinovel, Goldwind, United Power, Mingyang and SANY invested in R&D of their 

own components and parts e.g. blades, generators, convertors and control system.  

 

 



Manufacturers’ Challenges  

 The growth of domestically produced turbine is the high defect rate and low availability rate. 

Testing and certification system for wind turbine is not well established in China. Other global 

manufacturers usually encounter technical issues after five years of operation, however China 

made turbines faced technical issues after just two to three years.  

 Another challenge is the lack of independent innovation. A report by CWEA in 2009 showed 

that there was only one Chinese company (Shanghai Electric) within the top five applicants of 

wind energy patent in China. Most of the patents filed by foreign companies were invention 

type, whereas patents filed by China were utility and design type.   

 The bidding system for wind turbine development is slightly biased. Without much technology 

difference between domestic manufacturers, price played an essential part. Innovation, 

capability, experience and maintenance service were neglected.  

Smart grid 

Smart grid is defined as “a new type of highly integrated power grid, which is the combination of 

modern advanced sensing and measurement technology, information technology, communication 

technology, control technology and physical power system”. It is self-healing, compatible, economical 

and integrative. The most important feature is the bi-directional flow of information and power, which 

creates a highly automated and widely distributed network for energy exchange. The global trend of 

smart grid is leaning toward the integration of IoT.  

In 2012, Ministry of Science and Technology (MOST) introduced a plan to develop smart grid and aim 

to build smart grid by 2020. The only two grid in companies, State Grid Corporation of China (SGCC) 

and China Southern Grid Power Corporation (CSG) proposed new projects for developing smart grids. 

On one hand, SGCC planned to build “Strong Smart Grid” based on ultra-high voltage (UHV) by 2020. 

On the other hand, CSG proposed to create a smart, efficient and reliable green grid. They will focus 

on R&D of key technologies and participate in key technologies R&D Programme run by MOST.  

The UHV transmission technology is slowly maturing in China. Multi-terminal flexible HVDC technology 

for accessing renewable energy (e.g. wind energy) into the power grid is advancing quickly. China is 

now the leader in the field of substation automation. All newly constructed substation are equipped 

with integrated automation system and majority of the existing substations are upgraded. This 

automation system allows: remote-metering, remote-signalling, remote-control and remote-

regulation.  

Although China is making good progress in developing smart grid, renewable energy connected to 

grids are still at a low level. The lack of clear national strategy and integrative policy, as well as the grid 

companies’ monopoly position contributed to slow development of smart grid in China. Other major 

issues include:  

 regional imbalance of power resources (mostly in northern and western China)  

 power demand centres are located in different regions from the resources (central and 

eastern China)  

 long transmission distance ranging from 1000 to 3000 km  

 insufficient grid-access capacity for intermittent renewable power 

 low automation level in distribution networks 

 poor demand response management 


