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Abstract

The territory of the present-day People’s Republic of China is rich in mineral and energy resources which
stimulate the growth of the extractive industry in the country. China is currently the world leader in the
production of 31 commodities (mineral products): molybdenum, tungsten, iron, aluminum, lead, zinc,
gold, coal, gypsum, bentonite, and many others. This stimulates the development of the appropriate
infrastructure and training of specialists in the mining industry, the development of international links for
investment and the exchange of best production practices. The purpose of this work was to study the history
of exploration and extraction of natural resources, establish a domestic strategy for the development of
the mining and metallurgical sector, and review leading Chinese mining and metallurgical companies.
The paper reviewed key domestic processes in China which would affect the domestic and global mining
and metallurgical industry. An assessment of natural resource deposits throughout the whole territory of
the country was carried out with their brief description, highlighting the prime prospects, and presenting
commodity reserves. The paper presents the main challenges for the mining and metallurgical industry
to be met in the 14" Five-Year Plan. The development of the industry up to 2025 implies the expansion of
extractive capacities with an overall reduction in dependence on imports, enhancing exploration programs,
and the reduction of harmful emissions from operating enterprises, etc. Special attention is paid to publicly
traded mining and metallurgical companies in China. The leaders in each sector are presented, and their
brief economic indicators are given.
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AHHOTaUuA

Teppurtopus coBpemenHo# Kuraiickoit HaponHoit Pecriy6inku o6nafsaeT 3HAUUTEIbHbIMM 3a1lacamMy MMU-
HepaJIbHBIX M SHEPreTUYECKUX PECYPCOB, UYTO CTMMYIMPYET pOCT HoObIBatoIieii orpacin. Ha Tekymuit Mmo-
MeHT KuTait siB/isieTcss MMPOBBIM JIMIEPOM I10 JOObIUE U MTPOM3BOACTBY 31 BMIa MUHEPaTbHO-ChIPbEBBIX
MIPOOYKTOB: MOJMOIEH, BOIb(dpaM, Keje30, aJlOMUHMIA, CBUHEI], IIMHK, 30JI0TO, YTO/lb, TUIC, OEHTOHUT
¥ MHOTMe Apyrue. JJaHHbI HaKT 00yCIOBIMBAET Pa3BUTME COOTBETCTBYIOMIEN MHMPACTPYKTYPhI U IOM-
TOTOBKY CITEI[MAJIMCTOB B TOPHOLOOBIBAIOIIEN OTPAC/IN, Pa3BUTIE MEXKIYHAPOIHbBIX CBSI3€il MJIT MHBECTU-
Uit ¥ 0OMeHa ITepelOBbIM ITPOM3BOICTBEHHBIM OIBITOM. Llebi0 HaCTOsIIel paboThl SIBJISUINCH U3YUEHME
IMHAMVKM pa3BeqKy U NOOBIUM IIPUPOIHBIX PECYPCOB, OINpeeieHe BHYTPUTOCYAaPCTBEHHO CTpaTerum
Pa3sBUTUSI TOPHO-METAITYPTrMUeCcKOTO CeKTOpa, aHa/Iu3 MepeloBbIX KUTACKMUX TOPHO-MeTa/LTypruueckKux
KOMIIaHU. B MpeacTaB/ieHHO paboTe pacCMOTpPEHbI K/IIoueBble BHyTpeHHMe Ipoiiecchl B KuTae, KOTO-
pbie OYAYT BJAMSITh HA BHYTPEHHIOI U MUPOBYIO TOPHO-META/UTyPrUUeCKYIO IPOMbBIIIEHHOCTb. [IpoBee-
Ha OlleHKa MeCTOPOXIeHMIi MPUPOIHbIX PECYpPCOB Ha BCel TeppUTOpPUM TrOCyJapcTBa — JaHa MX KpaTkas
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XapaKTepUCTHUKA, BbIIeIeHbl HauboMee MepCcrieKTUBHbIE YUAaCTKY M TOKa3aHbl 3amachl ChIpbs. [IOKa3aHbI
OCHOBHbBIE 3aJauy IJII TOPHO-META/UTYPrUUYECKOil MPOMBIIIJIEHHOCTM, KOTOpPbIe MOJ/DKHBI OBITh PeIleHbI
B 14-m naTuieTHeM miaHe. Passutue orpacianu go 2025 r. mpefonaraet HapaliyBaHue J00bIBAIOL X MOIIL-
HOCTEJ C COBOKYITHbIM CHIKEHMEM 3aBUCUMOCTU OT MMIIOpPTA, Pa3BuUTMeE MIPOTpaMMbl TeojoropasBeaki,
COKpallleHle BPEeIHBbIX BHIOPOCOB OT MEMCTBYIOIMX MPeAnpusitTuit u T.n. OToenbHOe BHMMAaHME YOEeIeHO
MyGIMYHBIM TOPHO-METAJLUTyPruYeckuM KoMmaHusaMm Kuras — mpefcTaBieHbl JUAEPhI B KaXKIOM CEKTOpE,

OaHbl KPATKME 3KOHOMMYECKME ITOKa3aTelINn.
KnioueBble cnoea

Kuraii, MMHepaabHbIe PECYPCHI, TI0JIe3HbIE MCKOIIaeMbIe, TPOBMHIINM, 0030D, H0ObIYA, TOTPed/IeHNe, aHAINU3,

JaHHbIe I10 rogaM, SKOHOMMKA, IIPOMbINIJIEHHOCTDb
Ans umtTupoBaHms
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Introduction

Over the past half century, China has made
a quantum leap in many economy sectors. The
mining sector is no exception. Whereas in the past
the country had to import resources and techno-
logies for mining, now it is exporting itself and, in
some respects, has even gained effective leverage
over the world market.

In 1949, when the 22-year civil war was final-
ly over, the newly formed People's Republic of Chi-
na was in extreme decline [1]. The consequences of
semi-colonialism, civil war, and Japan's occupation
of parts of the Chinese territories during World
War II had caused enormous economic damage to
the country. However, two important factors allowed
China to overcome the crisis and develop into an
economic superpower.

The first is a good location of the country, en-
compassing different types of landscapes with di-
verse mineral deposits. Secondly, the confrontation
between the USSR and the U.S., each of which has
tried at different times to pull China on its side,
helping it to gain technologies and knowledge from
both sides of the Iron Curtain.

The history of mining industry of China il-
lustrates very well the historical use of these two
factors. Initially, the Soviet government actively
assisted in the exploration of new mineral depos-
its [2]. U.S. then actively helped its businesses in
founding U.S.-China joint ventures with transfer-
ring new technologies and knowledge on extracting
resources [3]. Finally, China itself, having secured
its economic independence, went on the offensive,
launching an international expansion in resource
extraction.

The mining industry is an important source of
employment and income for the country, and a signif-
icant contributor to the Chinese economy. This paper
provides an overview of the Chinese mining industry,
including its brief history, current situation, and pros-
pects for future development.

Assessment of natural resource deposits
in the territory of China

One of the first acts of cooperation between
the USSR and China in the extractive industry was
the exploration, production, and refining of oil in
1935-1955. The exploration was carried out mainly
in the territory of the Xinjiang Uighur Autonomous
Region. Assistance was provided for exploration of
other minerals too [4].

To date, China can be described as one of the
leading countries in the world mining industry. The
country has the world's largest reserves of coal, iron
ore, copper, tin, lead, zinc, tungsten, gold, molybde-
num, rare earth minerals, etc.

According to the U.S. Geological Survey (USGS),
China invested about $14.4 billion in exploration and
$173 billion in mining in 2019, an increase of 23 % and
24 % from 2018, respectively. In 2019, China ranked
first in the world in coal production, fifth in natural
gas production and seventh in crude oil production.
China was the world's leading producer and consumer
of primary energy.

Table 1 shows the reserves of the main mineral
products extracted in the territory of the People's Re-
public of China. The data is for 2020.

Since the country has huge reserves of natural
resources, the issue of training specialists for the
relevant industries is also urgent.

According to China's National Bureau of Statis-
tics, about 5.3 million people were employed in the
mining sector in 2020. This includes personnel en-
gaged in the extraction of coal, crude oil, natural gas,
and other mineral products.

In terms of training, many mining industry em-
ployees in China receive on-the-job training through
internships and other programs offered by employers.
There are also a number of mining schools and insti-
tutes which offer specialized training in mining and
related fields.

The list of key mining institutes (universities)
in China include: China University of Mining and
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Technologies (Xuzhou, Jiangsu Province), being
one of the oldest and most prestigious mining uni-
versities in China; Northeastern University: (She-
nyang, Liaoning Province); Central South Universi-
ty (Changsha, Hunan Province); China University of
Geosciences (campuses in Beijing, Wuhan and other
cities); Shandong University of Science and Techno-
logy (Qingdao, Shandong Province).

These are just a few examples of many mining
institutes and schools in China offering mining edu-
cation and training.

On the whole, almost all elements of the Men-
deleev periodic system are extracted in the country
now (Fig. 1). However, the most important mineral
products include coal, oil and gas, and rare earth
metals [5-8].

Coal is one of the main resources produced in the
country. It is used as the main fuel for thermal power
plants (60 % of the country's electricity is provided by
coal), steel production, and the production of hydro-
gen (so-called “brown hydrogen” is obtained in the
process of coal gasification) [9-13].

Coal is produced in all provinces of the country,
but the main deposits are located in the north. The
leader in the production is Shanxi province, where up
to 50 % of all coal reserves in the country are assumed
to be located. Other important coal provinces are In-
ner Mongolia, Liaoning, Heilongjiang, Hebei, Shan-
dong, and Jilin.
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The most common types of coal in the country
are lignite and bituminous coal. The first has a low
calorific value (up to 7,700 kcal/kg), high moisture
content (30 to 70 %), unlimited volatile-matter
yield. Bituminous coal has a higher calorific value
(7,700-8,800 kcal/kg), up to 10 % moisture content,
and a limited volatile-matter yield.

The highest quality type of coal, anthracite, which
has calorific value of 8000—-8500 kcal/kg, moisture con-
tent up to 5 %, and volatile-matter yield up to 14 %,
is produced in China in very limited amounts. This re-
quires the government to import it additionally.

The history of coal production in China is shown
in Fig. 2.

The main sources of oil, as with coal, are the
northern regions of the country. The largest reserves
are located in Heilongjiang Province (Daging oil field),
Xinjiang Uygur Autonomous Region (Tarim Basin),
Qinghai and Gansu. Individual deposits were found in
Sichuan, Henan, Shandong, Liaoning, and Guangdong
provinces [14-17].

Most of China's “black gold” deposits can be
roughly divided into two types: light high-quality oil
and shale oil. The first type (light oil) is refined at re-
fineries, and its production is quite easy. In contrast,
shale oil is more difficult to process and extract. In
most cases it occurs in deep horizons and requires spe-
cial technologies for its extraction, such as hydraulic
fracturing. Shale oil production is often low-profitable.

Table 1

Reserves of key minerals and indicators of their extraction
in PRC according to USGS u World Mining Data for 2020

. Reserves Production volume
Metal/Mineral /Natural gas = - %
Mtpa share in world reserves, % kt share in world production, %

Tungsten 1.9 51.4 71.4 81.7
Iron ore 20000 11.1 225.4* 14.8
Gold 2.0 3.7 365.3 11.4
Cobalt 80.0 1.0 2,2 1.7

Lithium 1.5 6.8 28.8 15.5
Copper 26.0 2.9 1.72* 8.3

Molybdenum 8.3 51.8 95.9 33.4
Nickel 2.8 2.9 105.0 4.2

Tin 1100 22.4 94.5 34.1
Fluorspar 42.0 13.1 4.3* 56.7
Natural gas 54 n/a 192.5%* 4.8

Rare Earth Elements 44.0 36.6 140.0 62.1
Lead 18.0 20.0 1.97 41.5
Talc 82.0 n/a 2.0* 26.2
Uranium 0.25 4.0 2,2 3.9

Zinc 44.0 17.6 4.0* 32.2
Zircon n/a n/a 140.0 11.3

* — data in mln t; ** — data in bln m3; n/a — data are not available.
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Fig. 1. Mineral map of China

Coal production in China, bin tons

Source: National Bureau of Statistics, ATON estimates
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Fig. 2. Coal production history in China
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The exploration of natural gas in China has been
very underdeveloped for a long time, for which reason
the potential of this resource in the country is still un-
known. In addition, oil production is often accompa-
nied by the extraction of associated natural gas, such
as with Daqing. For this reason, prospecting for na-
tural gas fields for a long time was a low-demand ac-
tivity. To date, almost half of the explored natural gas
reserves belongs to Sichuan Province. Other fields are
located in Inner Mongolia, Shanghai, Shaanxi, Hebei,
Jiangsu, Zhejiang, and near Hainan Island [18-21].

China has vast iron ore reserves: rich deposits
are located in Sichuan, Gansu, Guizhou, Guangdong,
and Hainan provinces. Antimony, tungsten, tin, and
bauxite reserves are considered to be some of the
largest in the world [22]. There are rich deposits of
gold and lithium [23-25]. Pyrite explored in Shanxi,
Hebei, Shandong, and Liaoning provinces is also one
of the most important resources [11].

One more important mineral product are
rare-earth elements: 17 metals that are used today in
microelectronics, instrumentation, chemical indus-
try, metallurgy, and the nuclear industry. Their pecu-
liarity is that in spite of their occurrence all over the
world, they are very rarely found in the form of depo-
sits. This makes their extraction extremely unprofi-
table, except for some places where their concentra-
tion is very high. One such place is Bayan Obo in Inner
Mongolia province. This deposit accounts for more
than half of the world's rare earth element production
and about 70 % of domestic production. According to
various estimates, the ore reserves of this deposit are
estimated at more than 50 million tons [26-29].

The presence of such a developed mineral resource
base also implies a well-developed and up-to-date in-
frastructure in this sector. The country produces a wide
range of mining equipment and machinery, from sim-
ple hand tools to modern machinery such as excavators,
bulldozers, and cranes. China also has a wide range of
options for transporting produced minerals. An exten-
sive network of roads, railroads, and waterways ensures
efficient transportation of the extracted resources.
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China has a well-developed energy infrastructure with
a wide range of energy sources, including coal, oil, gas,
and hydroelectric power. The country is investing heavi-
ly inresearch and development to improve the efficiency
and safety of its mining operations. All of these factors
have enabled China to become one of the world's lea-
ding producers of minerals and other natural resources.

Development of mining and metallurgical industry
in the country

While the Soviet Union mainly helped China in
prospecting, exploration, and primary development of
minerals, since the late 1970s the U.S. began actively
investing in the creation of joint U.S.-Chinese com-
panies. The basis for such business was laid by Deng
Xiaoping, the “father” of modern Chinese economy.

At that time, the country was facing major de-
ficiencies in modern technologies, and Deng Xiao-
ping found an interesting solution in joint ventures.
The essence of the proposal was that foreign inves-
tors paired with Chinese investors, in order to create
a joint business. Foreigners transferred technologies
and provided financing, while the Chinese side pro-
vided tax incentives and access to a market of 1.4 bil-
lion people. This practice soon spread throughout the
country and still exists today.

This strategy gave rise to the rapid growth of
many companies. The mining sector was no excep-
tion, so when we consider Chinese companies here-
inafter, we have to remember that some of them are
essentially foreign.

It is also important to remember that, unlike
American and European companies, Chinese mining
companies have a number of key differences that di-
rectly affect their day-to-day operations.

In addition to the creation of joint ventures, a key
difference is the great influence of the state on the
development strategy of companies. This translates
into regulation and “recommendations”. For exam-
ple, in the 14" Five-Year Plan, covering the period of
2021-2025, there is an entire section devoted to the
mining and metallurgical industry (Fig. 3) [30].

14th Five-Year Development Plan: Key Points

—> Invest in foreign mining assets;

—> Increase mining capacities;

—> Reduce dependence on imports of iron-containing raw materials (ores);
—> Launch a new exploration program to discover new mineral deposits;
—> Reduce CO, emissions through modernizing production facilities;

— Continue consolidation of the steel industry;

—> Increase the workload of scrap collecting points

Fig. 3. Key points of development of the PRC’s mining and metallurgical industry from 2021 to 2025
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A more detailed description of the main tasks
presented is given below:

Reduce dependence on imports of iron-con-
taining ores. The reason for this task was the criti-
cal dependence on Australia, which accounts for 80 %
of Chinese imports of these raw materials. However,
since 2020, relations between the two countries have
become increasingly tense, and the PRC is trying to
secure itself ahead of time. It plans to resolve the
problem through several steps:

e Launch a new exploration program to discover
new deposits.

o Increase the workload of scrap collecting points.
The country currently produces just over 1 billion tons
of steel per year. With a recycling target of 30 %, the
total amount of scrap for recycling would be 300 mil-
lion tons, which would be 40 % more than 216 million
tons recycled in 2019.

® Increase investment in foreign assets. In particu-
lar, the government plans to develop up to two world-
class iron mines. One of the most likely sites will be
the Simandou mine in Guinea (contains about 2 billion
tons of high-grade iron ore graded at 65 % Fe).

o Increase domestic production. China ranks 4th
in iron ore reserves, but the grade of the resource is
quite low which makes it less profitable and also in-
creases CO2 emissions (the higher grade of iron ore,
the easier its processing and the lower total CO, emis-
sions per ton of steel) [31].

Reduce harmful emissions. Mining and steel
industries are a major source of carbon emissions. In
the current conditions, the government demanded to
improve the environmental situation by:

e implementing new techniques for carbon cap-
ture, use, and storage at new mining facilities, as well
as modernization of existing ones;

e increasing the share of renewable energy sourc-
es and nuclear power in the structure of energy con-
sumption.

Consolidate the steel sector by merging
existing companies and reduce excess steelma-
king capacities. China's ongoing gradual consoli-
dation of the steel industry should increase govern-
ment control over pollution and, in the long term,
lead to a reduction in excess capacities. In addition,
it will give the major industry players more powerful
leverage over leading producers of imported iron ore
resources during the negotiations on pricing.

The “recommendations” include silent govern-
ment regulations. In particular, as of November 6,
2020, it was “recommended” that coal, copper ore, and
a number of other commodities no longer be bought
from Australia. The main reason was the tense rela-
tions between the two countries: Australia was sup-
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porting the U.S. in a trade war against China, as well as
repeatedly hinting at the guilt of the PRC in the spread
of the coronavirus infection COVID-19. In order to un-
derstand the scale of the silent regulations, it is enough
to cite just a couple of figures: before the embargo, Chi-
na was the largest importer of Australian commodities,
buying up to 60 % of coking coal and 25 % of steam
coal, which constituted 21 % of total Australian exports
of this commodity. In addition, copper ore and concen-
trates (which covered 5 % of China's demand), as well
as a number of other commodities were banned. A little
later the embargo was officially imposed.

Chinese publicly traded mining
and metallurgical companies

Another difference is the constant tendency to
merge an increasing number of companies, and thus
create huge industrial corporations. This often makes
it very difficult to judge profitability. Certain subsi-
diaries are clearly unprofitable, but at the expense of
other more profitable ones. In this way the corpora-
tion’s overall income is almost always in the black. In
our case, certain Chinese mining companies are being
merged with manufacturing companies. This is par-
ticularly evident in the steelmaking sector. Therefore,
this paper looks at Chinese companies which belong to
two industries simultaneously, mining and metallurgy.
This will allow confusion about financial indicators and
main characteristics of companies to be avoided.

In absolute terms, the mining and metallurgical
industry in China is huge. Its market capitalization
is estimated at $477 billion. Of these, $197 billion
are available to investors in the form of free-floating
shares (Fig. 4) [30].

The largest sectors in the industry are steel-
making and coal production, with market capitali-
zations of $126 billion and $98 billion, respective-
ly. They are followed by the precious metals sector,
lithium and cobalt production, base metals and
aluminum, rare earth elements, etc. [30].

Let’s take a closer look at each sector:

Steel sector. Out of 23 public companies, only
three are large: Baoshan Iron&Steel (capitalization
of $27 billion), China Steel Corp ($20 billion) and
Inner Mongolia Baotou Steel Union ($11 billion).
Their average EBITDA margin (an analytical indica-
tor of a company’s earnings before interest, taxes,
depreciation, and amortization) was 9 % in 2020.
On the whole, this is at the level of Japan and North
America, but lower than in Russia (27 %) and India
(23 %). Large dividend payments, despite the debt
burden of the sector, should be also noted: the aver-
age projected dividend yield is 5 % for 2022, second
only to Russia with 10 % [30].
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TOTAL CAPITALIZATION OF CHINESE MINING

AND METALLURGICAL INDUSTRY BY SECTOR, %

Source: Bloomberg, ATON estimates
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Fig. 4. Total capitalization of Chinese mining and metallurgical industry by sector

It is worth noting that the main iron ore reserves
exploited are located north of the Yangtze River and
supply neighboring metallurgical plants. However,
China has to permanently import raw materials to
meet its production needs. Australia accounts for the
largest share of Chinese iron ore imports (60 %). This
type of resources is not embargoed.

Coal sector. The sector is represented by five
companies, four of which are traded on the Shanghai
Stock Exchange. The largest of these is China Shen-
hua Energy. Its capitalization is more than half of the
whole sector, $58 billion. It is followed by Shaanxi
Coal and Chemical Industry with a capitalization
of $17.5 billion and China Coal Energy ($12 billion).
The average EBITDA margin in 2020 was 23 %, the
highest in whole mining and metallurgical industry.
The projected dividend yield in 2022 will be 6 %, also
the highest in the industry [30].

A total of 3.9 billion tons of coal were produced
by Chinese companies in 2021. This was 2.5 % more
than in 2020. The production growth of coal due to
the gradual cancellation of quarantine measures and
the energy crisis in the EU. The growth rates are ex-
pected to be 1.1 %, reaching a production of 4.1 bil-
lion tons in 2025. However, due to the government’s
initiative to decommission obsolete coal extraction
facilities [32], the growth rate of coal production will
decrease in the near term.

Here we should also note the government’s strong
regulation of coal production — previously thousands
of small mines were established across the country
to provide coal for local needs. They account for 40 %
of the total domestic production, and most of them
are low-margin. However, such an initiative allowed
reducing the volumes of coal transportation - the
transport network suffered from the excessive load
of coal exports from Shanxi Province.

Precious metals sector. It includes six pub-
licly traded companies with a total capitalization
of $70 billion. The largest of these are Zijin Mining
(capitalization of $42 billion), Shandong Gold Mining
($14 billion) and Zhongjin Gold ($7 billion), as well
as private China National Gold and Zhaojin Gold.
The average EBITDA margin in the sector in 2020 was
12 %, against 50 % for global gold producers [30].

Lithium and cobalt production sector. It con-
sists of four publicly traded companies: Tianqi Lithium,
Ganfeng Lithium, GME, and Zhejiang Huayou Cobalt.
The average EBITDA margin in the sector for 2020
was 21 % [30].

Base metals and aluminium sector. Five
base metals producing companies (Jiangxi Copper,
Tongling Nonferrous, Chihong Zinc, China Molybde-
num, and Tibet Huayu Mining) and four aluminum
companies (China Zhongwang, Aluminium Corp,
China Honggiao, and Shandong Nanshan) represent
this sector. The total market capitalization of the
sector is $74 billion. The average EBITDA margin in
the sector in 2020 was 7 % for the base metals pro-
ducers (vs. 37 % for global producers) and 21 % for
the aluminum producers (higher than that of global
producers). This sector has the highest debt burden
in the industry [30].

It should be taken into account that many base
metal producing companies possess mines for the
extraction of ores of cobalt, molybdenum, rare earth
elements, etc.

Rare earth elements sector. It includes 34 pro-
ducers, of which only five can be considered rela-
tively large. The largest of these is China Rare Earth
(capitalization of $11.4 billion), followed by China
Northern, Xiamen Tungsten, China Minmetals, and
JL Mag. The average EBITDA margin in the sector in
2020 was 10 % [30].
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It should be noted that some companies, in addi-
tion to mining REE resources, are engaged in produc-
tion of other products, for instance, lithium, tungsten,
potassium, etc.

On the whole, as can be seen, in terms of finan-
cial indicators, Chinese companies do not appear very
attractive to investors. In most cases, foreign compa-
nies, unconstrained by the political plans of a country
government, demonstrate a much higher performance
(Fig. 5). On the other hand, the government promotes
new programs for discovering new mineral deposits
and actively encourages increased production.

However, despite the development of Chinese
companies and the build-up of efforts to increase the
production of minerals, the country is unable inde-
pendently to satisfy domestic demand. This forces
China to permanently import resources from other
countries and engage in international expansion.

Trade in minerals

Mineral resources play an important role in
China's economic power. Over the past decades, the
country has emphasized the development of its own
industry, producing all kinds of goods, from bicycles
to spacecraft. However, despite numerous domestic
mineral reserves, Chinese industry became so large
that the country was forced to start importing mineral
products from other countries.
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According to the World Trade Organization, China's
fuel and mineral imports in 2021 were $789.255 billion,
second only to the European Union at $987.763 bil-
lion. In recent years, China, like the EU, has been ac-
tively increasing imports (Table 2). The slowdown in
2018-2019 was due to the trade war with the U.S., when
both countries imposed customs duties on a number of
goods and commodities. The slight decline in 2020 was
due to the consequences of coronavirus restrictions.

It is also interesting to note that China active-
ly buys mineral products, but has little to sell. For
example, Chinese fuel and mineral exports in 2021
were only $87.871 billion, ranking only 13" among the
largest exporters. However, the upward trend in China’s
mineral product exports can be seen here too, as well as
the drop in 2019 and 2020, for the above reasons.

Key import and export indicators for key mineral
products will be presented in more detail below.

Mineral product imports

A noticeable characteristic feature of China’s
imports of mineral products is that the Chinese
importers are looking for suppliers with the lowest
prices, not allowing the international political agen-
da to influence their purchases. Nevertheless, in some
cases the country refuses favorable terms if the Com-
munist Party of China “silently” recommends stop-
ping trade with a particular country.

60.0
50.0
0.0 china)
30.0
20.0
10.0
(T (T L
% ~ ~ O~
(= = =
Aluminium Precious Rare Earth Steel Non-ferrous
metals Elements metals

Fig. 5. Average EBITDA margin of some mining and metallurgical sectors in 2020
(comparison of China with global and Russian counterparts)

Table 2
World leaders in mineral product imports for 2016-2021
(according to World Trade Organization)
Region Amount of mineral product imports by year, $ billion/year
2016 2017 2018 2019 2020 2021
European Union 569.917 716.361 883.131 788.515 573.823 987.763
China 326.216 444.767 560.913 580.577 541.761 789.255
USA 205.737 257.850 300.582 265.652 185.778 307.856
Japan 146.164 184.213 222.842 201.620 151.774 227.103
Germany 117.119 140.207 168.694 157.057 125.779 202.784
India 108.092 148.150 198.755 177.565 123.616 201.546
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The main items in the imports of mineral products
are coal, crude oil, iron ore, and copper ore (Fig. 6).

Let us now consider these import items in more
detail:

Iron ore. Traditionally, the main supplier of
iron ore to China was Australia. However, due to the
country’s U.S.-oriented political course, the Chinese
government has in recent years been actively de-
veloping supplies from other countries, primari-
ly Brazil. For instance, in the third quarter of 2022,
imports from Brazil increased, first of all, because of
good weather conditions, allowing increased iron ore
production in the country. However, the very price
of iron ore is on a permanent decline. Over the same
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period, the IODEX index fell 25 percent to $95.95
(as of September 30, 2022). This is due to the fact
that China, acting as one of the main world impor-
ters of iron ore, is experiencing a crisis in the real
estate market, due to which the demand for steel for
construction has fallen.

Copper ore. In this sector, Australia is the main
exporter to China. In November 2020, a silent ban on
copper ore and coal imports from Australia was im-
posed due to the Australian government's demand
for an international investigation into the origins of
COVID-19. In November 2022, after the meeting of
the leaders of China and Australia at the G-20 sum-
mit, the silent embargo was lifted.

Table 3
World leaders in mineral product exports for 2016-2021
(according to World Trade Organization)
o Amount of mineral product exports by year, $ billion/year
egion
8t 2016 2017 2018 2019 2020 2021
European Union 340.330 430.396 510.980 465.947 359.363 589.889
USA 129.247 177.683 238.025 243.141 201.283 305.067
Russia 163.989 209.142 263.390 248.032 171.033 248.868
Australia 112.245 142.277 170.951 184.308 169.108 241.301
UAE 55.423 72.285 132.631 223.881 181.802 233.014
China 50.524 62.657 79.447 78.357 60.493 87.871
NN CRUDE OIL
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Fig. 6. Imports of major mineral products into China between 2016 and 2021
(according to the National Bureau of Statistics of China and UN Comtrade Database)
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Coal. In February 2023, the first two ships car-
rying coal from Australia arrived in China and several
more are en route, thus breaking a two-year embargo.
However, on February 16, 2023, the customs office did
not let one ship with 12,000 t coal pass. For five days
the ship tried to pass customs inspection, but failed
to do so. So it had to change its route and deliver coal
to Vietnam. The event itself suggests that the Chinese
government has not yet fully taken a decision whether
to completely lift the embargo on Australia’s exports
of certain minerals. In addition, China actively is in-
creasing its coal imports from Russia. Due to the EU’s
and British embargoes on Russian coal, Russia has
begun to redirect coal exports to Asia. However, the
main problem of the exports is overloaded railways
which limits Russia’s ability to supply coal.

Crude oil. The main suppliers are Russia and Saudi
Arabia. Notice that Russian oil is most often purchased
for subsequent resale to Western countries because of
international sanctions imposed on Russia, while oil
from Saudi Arabia satisfies domestic demand of China.

Export of mineral products
China is one of the world's leading exporters of
natural resources with a wide range of minerals, agri-
cultural products, and fossil fuels offered. The coun-
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try exports a variety of mineral products and metals,
including iron ore, copper, oil, aluminum, and man-
ganese, and is a leading global producer of rare earth
elements, which are used in many industries, inclu-
ding electronics, automotive, and renewable energy.
Fig. 7 presents some of the main exports.

China exported a total of 6.08 billion tons of
mineral products in 2019, including iron ore, copper,
aluminum, manganese, and rare earth elements, ac-
cording to China’s National Bureau of Statistics. The
iron ore exports account for the largest share of the
mineral product exports, with 2.82 billion tons ex-
ported in 2019, followed by copper (1.08 billion tons),
aluminum (0.72 billion tons), manganese (0.48 billion
tons), and rare earth elements (0.35 billion tons).

Over the past few years, China's mineral product
exports have been growing steadily. In 2018, China
exported 5.9 billion tons of mineral products, and, in
2017, 5.4 billion tons. This increase in the exports was
due to a combination of factors, including increased
demand from China's trading partners, as well as in-
creased production capacities in the country.

While importing resources, the Chinese govern-
ment and business are actively trying to expand the
number of suppliers, in order to buy minerals at lower
prices. In the case of exports, China is actively using
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Fig. 7. Exports of major minerals from China between 2016 and 2021
(according to the National Bureau of Statistics of China and UN Comtrade Database)
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its influence to raise prices or seek political conces-
sions. For example, in 2010, China reduced its sup-
plies of rare earth elements to Japan amid a scandal
with a fishing vessel. In 2019, due to a trade war with
the United States, the country threatened to raise du-
ties on the same resources. In December 2021, China
even temporarily excluded Lithuania from its customs
register, blocking the ability of Lithuanian businesses
to clear their goods.

Another feature of the exports is the country’s
extreme reluctance to sell minerals in their raw form.
Instead, China prefers to sell finished products or
at least perform primary processing. For example,
among the country's largest export items there are
no iron, copper, or aluminum ores, but there are pig
iron, aluminum, steel, and copper rolled products and
downstream products (nails, bolts, etc.). China pro-
duces almost 60 % of all types of rare earth elements,
but exports beneficiated REE, or metal REE, or even
products based on them.

The main country-importers of these mineral
products from China are the United States, Japan,
South Korea, and the European Union. Some resour-
ces are supplied by sea (oil and petroleum products)
and some by rail (rare earth elements, coal).

International expansion in exploration
and development of old
and new mineral deposits

The trade war with the U.S. in 2018, the embar-
go on Australian resources in 2020, and the prepa-
ration of new U.S. sanctions in 2022 have forced the
Chinese authorities to think about new threats to
current commodity supplies, while the embargo on
Russian energy resources forced to start acting in
advance.

Since imports could suddenly decline, the Chi-
nese government has begun actively to pursue inter-
national expansion, in order to discover new depo-
sits and develop old and new ones. In the first place,
preference is given to geographically closest projects.
For example, China has actively invested in coal and
copper ore mining projects in Mongolia. Moreover,
the investment concerns not only companies working
directly in these sectors, but also companies involved
in the development of transport infrastructure that
allows the volume of supply to increase.

Despite increasing tensions with the U.S., Chi-
nese companies are actively cooperating with Wes-
tern partners, conducting joint exploration of new oil
fields in Yellow Sea, South China Sea, Gulf of Tonkin,
and Bohai Gulf. Some promising areas fall within the
zone of economic interests of Vietnam, North and
South Korea, Taiwan.
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China is paying special attention to developing
countries in Africa and South America. According to
a report by the Shanghai University of International
Business and Economics, from 2000 to 2019, the PRC
invested in 52 of 54 countries on the African conti-
nent. The amount of investment has increased from
$210 million to $47.3 billion. In 2021, the amount of
investment was $49 billion.

However, this figure does not include lending to
individual states by Chinese companies. Therefore,
it is very difficult to determine how much money has
gone into the development of the mining industry.
This can only be judged by circumstantial data, such
as the growth of trade turnover up to $254 billion in
2021, and reports on individual investment projects.
Such projects include the development of the Siman-
dou iron ore deposit in Guinea. A Chinese company
as a part of the Winning Consortium Simandou and
Australian-British Rio Tinto have agreed to invest
more than $15 billion in the mine. Part of the money
is earmarked for the creation of infrastructure for
the convenient export of the resources from the
continent.

In addition, there is information about the acqui-
sition of two African gold mining companies Guyana
Goldfields and Continental Gold by the Chinese com-
pany Zijin Mining. In 2019, Chinese businesses spent
a total of $750 million in buying gold mining assets
abroad [30].

In South America, China has become a major
trading partner for countries such as Brazil, Peru,
Uruguay, and Chile. Most other countries have China
in the second place. In exchange for the purchase of
commodities, China often offers investments in major
infrastructure projects and loans to individual com-
panies for some mining enterprises. The total trade
in 2020 was $315 billion, and the loans to the mining
industry were $2.1 billion [33].

It is especially important to emphasize Venezue-
la’s role in supplying oil to China. The country pro-
vides 13 % of China’s oil imports (40 % of Venezuela’s
oil exports).

It should be noted, however, that Chinese mining
companies are increasingly facing competition with
U.S. companies. In addition to traditional compe-
tition in the form of buying-out companies or ob-
taining licenses, in some situations companies are
engaged in “black PR”. For example, the Chinese
news agency Xinhua in January 2022 published a re-
buttal to a report by the British “Guardian” news-
paper. The latter reported that two Chinese mining
companies, Jinding Mining Zimbabwe and Shanghai
Haoyun, were paying low wages and forcing local
workers to work overtime.
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Conclusion

China has a huge impact on the whole Asian
region: the country has the status of an emerging
economy and is the world leader in the extraction of
a long list of different mineral products.

This study demonstrates the impact of the mining
sector on the country’s economy. Based on the fin-
dings of the review performed in this study, it can be
concluded that the prospects of the Chinese mining
industry are gradually stabilizing after the COVID-19
pandemic. For instance, following the development
of the Chinese economy and the growth of foreign
investment, a number of Chinese companies have
become widely known in the global mining sector.

In recent years, China has become increasing-
ly dependent on imported natural resources. This is
due to a combination of factors, including popula-
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tion growth, rapid economic growth, and a shift in
the country’s energy balance from coal to renewables.
As a result, China is now the world's largest net
importer of natural resources, with the imports
of minerals, agricultural products, and fossil fuels
steadily increasing in recent years.

In order to achieve the goals of the 14 Five-Year
Plan, China must focus on the more active develop-
ment of clean energy, including wind power, photo-
voltaics, hydropower, and nuclear power, carry out
structural reform and eliminate obsolete facilities in
high energy-intensive industries (steel, petrochemi-
cal, and chemical industries).

As a continuation of this study, future work will
focus on an in-depth study of each mining sector
in the PRC, discussed in this paper, and its detailed
review.
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