China rare earth: how to trump?

Resource strategy: scientific and rational exploitation

With continuous developments of prospecting over rare earth in foreign countries, China shares less and less proportion. Xiaotie Wang, chief engineer of Rare Earth Hi-Tech Co.,  Ltd, Baotou Steel Group, introduced that, it is recognized the found rare earth reserve over the world amounts up to 100 million totally, and 52 millions of them in China. Although still top the world, the share percentage has decreased to 50 per cent from 70 per cent. 
Since start of rare earth exploitation, our resource is decreasing rapidly. Peng Ma, ex-president of Institute of Rare Earth Research Baotou, introduced that, total rare earth reserve in BaiYunE’Bo has been up to 43.5 million tons. Since 1958 when Baotou Steel Co., Ltd. started production, 12.5 million tons of rare earth has been consumed, while 2 million tons of them has been wasted during mining, smelting, and stocking, with loss rating up to 15%.  Only 1.2 million tons are fully used, usage-rate no more than 10%. And the rest 9.3 million tons was disposed into the mine dam.  

Ion adsorption rare earth mine is being damaged and wasted seriously also in the south. Some places like Jiangxi province, distills rare earth by a method of “lixiviate”, by which way each ton of oxide consumes Ion adsorption rare earth up to 2000 to 3000 tons.    

Since the price of rare earth was relatively high, rare earth was popular to be mined out-of-order in some places. “50 years later if we do not improve our exploitation, China will turn to be a ‘rare earth dwarf’ from ‘rare earth giant’. the protection of rare earth resource can’t be ignored any more”, said GuangXian Xu, academician of China Science Institute and professor of Institute of Chemistry and Molecule engineering, Pecking University .

Boosting export also has increased loss of resources of our rare earth. According to statistics of National Development and Reform Commission (NDRC), our total rare earth output was 0.119million tons in year 2005, increased by 21% comparing to year 2004, accounting for more than 96% total world output. Last year China’s export related to rare earth was 55.3 thousand tons in upper and medium level products， increased by 11.43% compared to the year before last. Furthermore, foreign enterprises recently founded factories in large scale in China, more than 10 in BaoTou. Some of them just purchase rare earth raw materias or primary products, and then transported to abroad after simple process. In fact it is another kind of way of robbing our rare earth. 

By obvious contrast, USA has the 2nd largest rare earth reserve, but the largest rare earth mine, Mountain Pass, has been closed up. American molybdenum companies almost stopped production and turned to import and stock rare earth products in large amount from China every year. Japan always imports large quantity of primary rare earth materials, with annual trade amount up to 100 million USD. 

Experts say, we only have about 2.7 million tons of rare earth reserve found in good condition, just about 30% of world total. China has been a poor rare earth country in respect of individual share.
Science and technology strategy: extending industry chain
Rare earth is small industry but important. Experts recommended improving our scientific research and application of rare earth. 
Firstly national ministries should attach importance to research and popularization of rare earth industries. Basic and application study can’t be neglected. More fund and talents should be utilized into this project. 

Secondly, China should determine some foundation research and the direction of applications, led by national research organizations such as Engineering Center of Rare Earth Metallurgy and Functional Materials of Baotou Institute of Rare Earth, unite intelligence and fund to focus on study of specific targets. National Ministry of Science and Technology should lead to set up special fund for rare earth research, and provide support on crucial basic projects and application research, and continuously provide financial support over important basic research and prospective applications, meanwhile, to gather foreign technology information for follow-up and study.
Thirdly, national ministries should appeal social power to establish development fund for rare earth industry, support industrialization of the research progress, especially accelerate development of low-end products and speed up its industrialization. Extend industrial chain by developing hi-tech products with magnetic rare earth materials, hydrogen-storage materials, and memory materials. For example, motors with magnetic rare earth materials, batteries and battery-powered vehicles with hydrogen-storage materials, functional parts with illuminant rare earth materials. Extend the chain and promote added-value, and cultivate industrial groups.
Besides enterprises established by national metallurgy and nonferrous ministries, there are many local and private enterprises, which makes the industry serious segmentation, non-focus, size-small, and market out-of-order. 

According to principal of Rare Earth of National Development and Reform Commission, our primary machining of rare earth seriously surplus but short of advanced machining. Currently 90% of world raw materials supply of color TV powder relies on Chinese rare earth. Due to low industrialization level, we have to export plentiful rare earth raw materials and import expensive color TV powder from Japan and USA. 

Experts call on to establish a leading team of rare earth to study and solve the new problems during the development of rare earth industry, grant further harmonizing function to all levels of Rare Earth Office, Rare Earth Committee, to Further strength each level rare earth office, rare earth committee, to effect on resources management, price balance, companies-cooperation. 
Industry policy of rare earth should be implemented as early as possible. Many domestic industries have issued detailed industry policies, however not any for rare earth industry yet, which results in no guidance of industry scale, energy consumption, environmental protection, techniques, approval rights, preferable policies, and so on. 
Now with warming-up of rare earth market, shortage of raw materials, medium-to-small-sized companies massively stopped or reduced production, production bubble of rare earth industry is being eliminated.  Experts suggested National Development and Reform Commission and relative ministries should take this chance to implement industry policy as early as possible, enhance the entry level, regulate and guide the development of rare earth industry, and to limit over-production, lead the industry to a healthy, stable track. Otherwise this industry will inevitably go on a road through sharp up to sharp down cycle.
Thus experts called on national ministries should continue endeavor to solve this critical issue which count for the fate of rare earth industry. 

Export strategy: Reform quota system

The domestic rare earth industry which owns precious resource is facing enormous embarrassment：for one side, the rare earth industry has created many "first" in the world such as the resources reserves, the productivity, the sales volume, consumption quantity and so on; another side, the domestic rare metal can only sell with ” the raw price" under the absolute market advantage. 

It is reported, supply of our country rare earth occupies more than 85% of global demand, and export quantity increases year by year, but opposite to the huge market possession and "the real value" of rare earth known as strategic resources; the price of China rare earth product is declining greatly recent years and has not been recovered some until first half of this year.
Generally speaking, the enterprise or nation who owns half market share should be the decision maker, but why rare earth products of our country are still enslaved to others with a share as high as up to 80%? 
At present, China rare earth materials are administrated by Ministry of Land and Natural Resources on mining, but the export quota is released by Chamber of Commerce. Thus there are so many disconnections of the administration. Meanwhile, China has more than 100 rare earth enterprises and they have the ability of separation exceeding 200,000tons.However, now current rare earth demand of the world total is no more than 100,000 tons. The oversupply has led to the domestic malignant competition and price been forced to cut down. More seriously, with release of mining permission to local governments, mining of various rare metal has been out of control. And this situation results in massive waste, damage and sacrifice of large scale of strategic rare metals. Most of our export is non-rolled, non-forged or just primary products with simple process, which counts much more than the price sold under. 
Some experts consider even the existing rare earth export quota policy not being aborted, it is necessary to make considerable changes. First, the government should distribute quota earlier. The quota distribution should be finished at the beginning or middle of each year. At the same time, the government should work over and optimize the distribution measures. Besides sales amount and export volume, we should also consider emphatically the overall scale of rare earth industry of an area, especially rare earth deep process, employment level and scale. Quota is not supposed to be issued to enterprises carrying no deep process of deep process. At last, National Development and Reform Commission determines total amount of the quota and incline to grant the quota to key areas, enterprises, environmental enterprises, new and high-tech enterprises based on the principle of macro adjustments and controls.
The expert also suggested determining exportation range after evaluating the rare earth new products every year, so as to carry out dynamic management on export categories.

The magnetic material, the most prospective industry  

The magnetic material is important for electronics and information technology，which is widely used in electrical appliance, automobile, computer, telecommunication, medical instrument, astronautics, military and so on. According to coercivity of materials, magnetic materials are divided into permanent magnet material and flexible magnetic. Permanent magnet materials may be divided into carbon steel, alnico alloy, ferrite magnets and rare earth permanent magnets. Various types of magnets carry different performance parameters, and are applied in different fields accordingly.

At present the output of ferrite magnets already share more than 90% of the world permanent magnet market. Flexible magnetic materials are mainly divided into ferrites and flexible metal magnet, more share on ferrites flexible magnets. In recent years, along with vast development of Chinese economy and rapid growth of world demand, Chinese magnetic material industry is facing a huge development opportunity, the magnetic material trade centre have been moved to china, the magnetic material industry annual growth rate has reached a increase by more than 20% annually in China.
In 2005 the global ferrites magnetic material total output was 910,000 tons, and 450,000 tons from China, occupying 49.45% of global output 49.45%. From now to 2010, it is estimated that the global magnetic material total output will achieve 1.42 million tons; China will contribute 550,000 tons, accounts for 38.7% of global output.  

At present, widely existing problems in our industry are products baddish, enterprises size-small. Most products range in mid to low ends, and they mainly depend upon price advantage with weak profit. Permanent Ferrite magnets are mainly used in loudspeakers; and quality of high-end products in electrical motor is unstable. Ferrite flexible magnets are mainly used in the consumption products, less in industrial use. It is monopolized almost by Japan in high-end products. While internationally 30% of high-end products shares 70% of the market.  Market prices of our products are generally more than 50% less than international market. In aspect of scale, TDK Japan only achieved a sales volume up to 8.5 billion US dollars in year 2004, which much more than the sales amount of our entire industry. Therefore China is a large country in quantity, but not powerful yet. 
Although the growth production scale will descend in the future, there will be more demand for products with more technology-involved. This is because the magnetic materials are developing towards high frequency, high magnetic conductivity and low loss, magnetic assemblies to miniaturization, sheet types, surface paste, in order to adapt to development of low end mechanism, telecommunication and IT industries.

China is challenging unpredictable changes on the road to become world magnetic materials center
For different kinds of magnets, there are big differences both on the application and developments because of the diversities on performances and prices. In this article we will introduce r 3 kinds of magnets, NdFeB magnets, Ferrite magnets and soft ferrite magnets.

Historically, world magnets centre experienced moves from Europe (before world war II) to America (after World War II), and to Japan (after 1970’s). Back to the reasons, it followed movements of low end industrial chain to meet requirements of optimization of production cost. It’s facing another move, with China becoming the “Magnets Captital” by domestic production of 290,000 tons of permanent ferrite, 160,000 tons of soft ferrite magnets in year 2005, which accounted for 46.8% and 55.2% of the world overall turnout respectively, and total turnover of Sintered NdFeB magnets and Bonded NdFeB magnets 34,800 tons, more than 70% of the world overall turnout.

Compare to the previous moves, the reason why China can be the magnets centre lies in cost and industrial chain. 
China owns huge cost advantages on labour, land, water and electricity sulpply.In addition, China is the largest production country of Nd, Fe, P, Fe, M3O4, SiCo3, which makes china the distinguishable advantage on the main raw materials of magnets.
Thanks to cost advantage, sufficient labour, material supply and limitless market demand,  China become the real “world factory” by fast and stable development of production . Also the flourish development of the low end magnetic industry has provided large market demand.
Because no other regions in the world are able to provide such a good developing environment for magnets industry, it is a long time trend that the magnets industry moving to China.
Industry development challenging changes the next 5 years
During the past ten years, fast expansion of production of Chinese magnet materials is thanks to mutual development of both local and foreign companies. One side, local companies has continuously improved their production capability, coming forth some companies with technique and scale advantages such as ZhongKe SanHuan, NingBo YunShen, HengDian DongCi and Tian Tong. The other side, foreign manufacturers had to transfer production capacity and technique to the underdeveloped countries due to high cost, and China become the first choice because of her advantages on cost and production chain. According to the incomplete stat., the famous corporations who invested or cooperated in China mainland includes Japanese TDK, FDK, EPSON, HITACHI, Sumitomo, Lamsuk South Korea, SANWO from Kroea, Philips, VAC, EPCOS from Europe, ARNORD and MAGNEQUENCH from America.

But there might be big difference on development speed over different types of magnet materials in the future. Specifically, under the trend of the energy-saving and size-minimizing, with new application explored and NdFeB motor fast development, the NdFeB magnets industry will keep annual increase by 20% in the next 5 years. While for Ferrite magnets, due to full possession of low end products and less new application research, it could not catch up with the speed of development of NdFeB magnets. According to our 11th 5-year-plan in the magnets industry, in the next 5 years the annual increase of soft ferrite and permanent Ferrite will be decrease by 10% worldwide including China.

What we need to point out is the products with high-tech will keep fast development. And it is a trend that the products upgrade everyday, which matches with the background of general low-positioned industry and continuous upgrades of low end industries. In aspect of products, the main direction of permanent magnets will be of more strength and physics stability. Motor products will be the most potential application field, however the soft ferrite material development will relate to the themes of low waste, high frequency, high magnetism conductivity and anti-magnetism etc.
Severe imbalance between our production output and production value
Although from the production ability, China has already caught half of the world magnets industry, the prices of the Chinese magnets are still far lower than the world level, which made imbalance between production output and production value. Over international market, 30% of high quality products occupy 70% of the market sales volume, but our country magnets material prices are 50% lower than that of Japan in average, because our major products are low technique, and local companies are incapable of determining prices. On the other hand it also proves Chinese magnetic industry has a wide development space.
And the concentration of the magnetic industry is low, most of them are mid-to-small-sized companies, even our big companies can not compete with international giants at all. Below is a widely quoted data is that in 2004 TDK corporation annual sales income amounted up to US$85 billion which is 5 times of the total production value of Chinese magnets industry. But in China there are some quality companies who are possible to grow bigger and stronger with primary master of advanced technology.
Basic necessities lie in technique and client resources for company development 

Some specialists pointed out that according to the magnets industry structure, below three aspects need to be paid attention to. The 1st is that magnetic products companies such as electron manufacturers, the profit chare is declining; raw material and the labour cost continuously increasing; market demands turning to high end products. 

Increase of cost and decrease of profitability deteriorates the living condition of our magnet industry. And products transferring to high end require higher techniques level of our companies. 2 factors below are essential for stable profit and long-term development for Chinese companies in the future. 
First factor is technique advancement and high end product structure. Only based on this, companies can counteract the cost increase by promotion of technique, and replace foreign products steadily, and meantime meet latest demands of lower end industry.

Second factor is to have a stable business relationship with good customers, based on which on one side it benefits companies to obtain stable and considerable profit and to build up their own brands, on the other hand to ensure sales of high end products. 
Because above two factors have to be supported by internal power of the companies, our future magnet industry will emerge by the stronger becoming stronger, and finally there will 
