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SUMMARY

The main global trends in the development of the mining industry in recent years are
considered; a constant increase in the intensity of development of the earth's subsoil and
extraction of mineral products in recent dec-ades is shown; the world's largest mining
countries are highlighted. It was established that China (23% of world production), the USA
(12%), Russia (9%), and Australia (7%) are the leading countries in terms of pro-duction
volume. China, the USA, Russia, Saudi Arabia and Australia are the leaders in terms of the
value of mined products. It has been established that in recent years (2015-2021) the growth
of mining of lithium, rare earths, niobium, titanium, bauxite, nickel, fluorite, graphite, etc.
was especially rapid, while the mining of tin, mercury, antimony, uranium, tantalum,
technical diamonds, etc. decreased. It was established that at the end of the 20s, the
development of the mining industry was negatively affected by the consequences of the
pandemic, but already at the end of 2020, the state of the mining industry began to improve.
The role and place of Ukraine in the global mining industry is shown, which ranks 24th in the
world in terms of volume of produc-tion, and 36th in terms of the value of mined products;
takes leading positions in the production of iron, manga-nese, titanium, etc. In recent years
(2015-2021), the production of iron, manganese, titanium, feldspar, graph-ite, sulfur, and
coking coal has increased significantly in Ukraine, but the production of gallium, bentonite,
salt, zircon, coal, and uranium has decreased.
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Introduction. In order to make management decisions in the field of subsoil use, marketing studies of
the general state, trends and prospects for the development of the mineral resource base (MRB) of the
world, the place and role of Ukraine in global mineral extraction, a clear understanding of the
strengths and weaknesses of our mining sector, problems and prospects for the development of MRB
in our country is necessary.

Analysis of previous studies. There are many studies on the structure and development of MRB of
various minerals in the world, their production volume and value (Mineral Commodity..., 2016-2021;
World Exploration Trends, 2022; World Mining Data, 2023). A summary of Ukraine's minerals is also
provided in numerous scientific works (Gurski, 2008; Mineral Resources, 2020; Mykhailov et al., 2022).
Formulation of the problem. The problem lies in the absence of an objective analysis of the role and
position of Ukraine in global mineral extraction, trends and directions of development of its MRB.
This report is devoted to these questions.

Global trends in the development of the mining industry. In recent years, the intensity of
development of the earth's subsoil has increased sharply: if in 1984 the world mineral production
amounted to 9.3 billion tons, in 2000 — 11.3 billion tons, then in 2019 it reached 18.0 billion tons. In
2021, the volume of world mineral production decreased slightly to 17.9 billion tons with a total value
of $5,133,702 million. The largest volume of production is accounted for by combustible minerals
(15.3 billion tons), in second place iron and ferroalloys (1.7 billion tons), on the third — industrial
minerals (0.8 billion tons), on the fourth —other metals (0.1 billion tons). The list of the largest mining
countries in the world is given in the table 1.

Table 1 List of the largest mining countries in the world, 2021 (World Mining..., 2023)

Country  |Producti¢ Ne Country Producti| Ne Country Value, $ | Ne Country Value, $
n, kt on, kt million million
China 4639 | 21 |Kuwait 135 1 |China 879461 |21 |Algeria 44 894
USA 2217 | 22 |Nigeria 121 2 |USA 652 348 | 22 |Peru 44 568
Russia 1676 | 23 |Poland 120 3 |Russia 506217 | 23 |Oman 33317
Australia 1310 | 24 |Ukraine 108 4 Saudi Arabia 289925 | 24 | Libya 33314
India 1125 | 25 |Colombia 101 5 |Australia 246 674 | 25 | Colombia 31931
Indonesia 684 26 |Oman 93 6 |Canada 223136 | 26 | Angola 29 008
Saudi Arabia 636 27 | Guinea 89 7 |India 188 994 | 27 | Malaysia 27 008
Canada 526 28 |Malaysia 87 8 |South Africa | 169302 | 28 | United Kingdom | 26 639
Brazil 504 29 |Egypt 87 9 |Brazil 149 811 | 29 |Egypt 26 446
Iran 440 30 | Turkmenistan 79 10 |Iran 136975 | 30 | Turkey 26 128
South Africa 296 31 |United Kingdom 73 11 |Indonesia 135502 | 31 |Congo, D.R. 25 769
Kazakhstan 256 32 |Libya 73 12 |Iraq 105610 | 32 | Argentina 23 205
UAE 218 33 | Vietnam 72 13 |Kazakhstan 101 671 | 33 | Azerbaijan 22768
Qatar 214 34 | Thailand 63 14 |UAE 100 027 | 34 | Gabon 21944
Iraq 210 35 | Azerbaijan 61 15 |Mexico 80599 | 35 |Venezuela 21 606
Norway 190 36 | Argentina 61 16 |Norway 69 272 | 36 | Ukraine 20173
Germany 166 37 | Angola 59 17 |Kuwait 64 907 | 37 | Turkmenistan 17 304
Mexico 153 38 |Venezuela 55 18 | Qatar 64 402 | 38 | Uzbekistan 16 877
Algeria 146 39 |Uzbekistan 51 19 | Chile 62911 | 39 |Poland 15 541
Turkey 146 40 | Pakistan 50 20 |Nigeria 49411 |40 | Vietnam 14 477

UAE — United Arab Emirates

In terms of production volume, the leading positions are held by four countries, which account for
51% of all production: China (23%), USA (12%), Russia (9%), and Australia (7%). China is the
world leader in the production of 32 types of mineral raw materials, it ranks first in the production (%
of world production) of tungsten (80), vanadium (54), aluminum (57), antimony (64), fluorspar (51),
graphite (60), magnesite (66), gallium (94), germanium (89), tellurium (74), arsenic (46), bismuth
(64), molybdenum (36), cadmium (35), lead (44), titanium (26), talc (25), kaolin (18), bentonite (26).
The United States produces 68 % of the world's beryllium, 22 % of natural gas, and 15 % of oil.
Russia ranks first in the world in mining (%) of diamonds (28), palladium (41), asbestos (61),
Australia is the leader in mining of lithium (61), iron (37), bauxite (29), zircon (40).

In terms of value, the list changes somewhat, apparently due to the different structure of the mineral
and raw material complex (RMC), the top three remain the same, with Saudi Arabia in 4" place and
Australia in 5" place. During the period from 2017 to 2021, REE production increased the most (by
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102.1%); titanium, bauxite, nickel, beryllium, lithium, germanium, gallium, niobium, indium,
tellurium selenium, graphite, boron, fluorite, diatomite, perlite, vermiculite increased significantly
(over 10%); but the production of tin, mercury, antimony, uranium, tantalum, technical diamonds
decreased significantly (Table 2).

Table 2 Dynamics of mining in the world in 2017-2021 (World Mining..., 2023)

Commodity 2017 2021 % Commodity 2017 2021 %
Iron, million t 1511,8 1635,1 +8,26 |Gallium, t 310 434 +40,0
Manganese, million t 18,8 21,2 +13,1 |Tantalum, t 2301 1760 -23.5
Chromium, million t 14,1 14,6 +3,8 | Niobium, thousand t 92,0 1219 +32.5
Titanium, thousand t 71204 8493,3 | +19,3 |Indium,t 782 917 +17,3
Vanadium, thousand t 81,9 88,5 +2,5 |REE, thousand t 133,2 269,2 +102,1
Aluminum, million t 60,5 67,7 +11,8 |Rhenium, t 45 42 -6,7
Bauxite, million t 311,8 379.8 +21,8 | Tellurium, t 613 734 +19,7
Copper, million t 20,1 21,4 +6,6 |Selenium, t 3005 3710 +23.5
Lead, thousand t 46542 4 680,6 +0,6 |Diamond jewelry, million car. 81,2 753 -7,2
Zinc, thousand t 11 899,0 12928,7 | +8,7 |Diamond tech. million car. 69,6 42,9 -38,3
Nickel, thousand t 2141,8 2 812,8 | +31,30 | Phosphates, million t 79,6 75,4 -5,3
Cobalt, thousand t 138.7 134,5 -3,04 | Barite, thousand t 8 954,5 8,369,3 -6,5
Molybdenum, thousand t 2854 267,7 -6,2 | Asbestos, thousand t 1157,1 1,2924 | +11,7
Tungsten, thousand t 86,4 88,5 +2,5 | Graphite, thousand t 896.3 11674 | +30,3
Tin, thousand t 3159 2713 -14,2 | Boron, thousand t 42287 49198 | +16,34
Mercury, t 2396 1657 -30,8 | Fluorite, thousand t 5750,0 8391,9 | +459
Antimony, thousand t 148,9 94,0 -36,9 | Bentonite, million t 21,2 18,8 -11,4
Arsenic, thousand t 57,4 54,9 -4,4 | Diatomite, thousand t 22429 25433 | +19,39
Bismuth, t 10 607 11143 +5,1 | Feldspar, million t 31,5 35,9 +13,8
Cadmium, t 26 777 24 770 -7,5 | Gypsum, million t 1559 172,8 +10,9
Gold, t 3336,5 32352 -3,0 |Kaolin, million t 452 433 -4,1
Silver, t 27054,5 | 25342,6 -4,1 | Magnesite, million t 28,5 28,0 -1,5
Platinum, t 184,6 1909 +3,4 | Perlite, thousand t 23758 3702,7 +55.9
Palladium, t 204,6 212,6 +3,9 | Potassium salts, K>O, million t 423 452 +6,7
Rhodium, t 23,1 24,5 +6,1 | Salt, million t 282,6 273.8 -3,1
Uranus, t 70 402 56 155 -20,2 | Sulphur, million t 79,6 76,8 -3,5
Beryllium, t 5306 6716 +26,6 |Talc, thousand t. T 8 278,5 7 695,3 -7,0
Lithium, thousand t 162,7 232.5 +42.9 | Vermiculite, thousand t 416,1 516,0 +24.,0
Germanium t 98 142 +44.9 | Zircon, thousand t 13794 1456,1 +5,6

At the beginning of the 20s of the XXI century, the main trends in the development of the mining
industry were determined by the negative consequences of the COVID-19 pandemic, which led to
large-scale changes in the life of human society and a drop in the gross domestic product (GDP) of
many countries. Therefore, in the first half of 2020, the mining industry faced significant challenges,
which led to a reduction in allocations for geological exploration works (GEW). However, the mining
industry was significantly supported by the rise in prices for significant metals. So, gold prices
reached record highs of $2,063/0z (08.06.2020), although they then dropped to $1,728.80/0z
(02.26.2021) at the beginning of 2021. The price of iron ore increased from $80/t in February to
$177/t in December 2020. The price of copper during 2020 increased by 68% and reached a
maximum of $9,614.50/t (25.02.2021); zinc price increased to $289.40/t (25.02.2021), nickel price for
2020 increased by 18%, exceeded $20,000/t (22.02.2021), although then slightly decreased to
$18,653/t (26.02.2021).

In 2020, the amount of financing of mining operations for gold and silver increased slightly, while
financing of mining operations for copper, zinc, lithium, and cobalt decreased: for copper — by 24%
($561 million); for zinc — by 21%; for nickel — by 5%. The main criterion for investing was a low
level of risk of capital investments; therefore, the most affected was the financing of exploration
works (by 19%), the exploitation of discovered deposits was less affected (by 4% or by $147 million
compared to 2019). Correspondingly, the number of new GEW facilities also decreased, of which
only 52 were registered in 2020, a five-year minimum, far from the maximum of 2012, when 175 new
facilities were registered.
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In 2021, the so-called "green energy" and the market of electric cars developed intensively, which
caused an increase in demand for silver, copper, nickel, cobalt, and lithium. On the other hand, rising
energy prices in Europe and China have shut down many smelters and refineries, especially for zinc,
while China's power cuts in the second half of 2021 have reduced steel production. This triggered an
increase in the prices of these metals, in particular, on March 8, 2021, the price of zinc on the London
Metal Exchange (LME) reached a 15-year high of $4,136 per ton, iron ore prices reached $233.10/t in
May 2021, the price of nickel in 2021 increased by 21%, and copper — by 22%. After February 2022, the
price of palladium rose sharply to $3180.29 per ounce (08.03.2022). At the same time, gold prices rose,
exceeding $2,000 per ounce (10.03.2022), and nickel prices rose to $33,350/ton (03.08.2022).

Thanks to these changes, exploration spending in 2021 began to recover from a 10% decline in 2020,
although it did not reach the level of 2019. Total global exploration spending in 2021 increased by
45% to $2.91 billion; the cost of mining and quarrying for non-ferrous metals — by 35% to $11.24
billion; the number of geological exploration companies increased by 10% to 1,948 companies. The
volume of GEW financing for gold increased, especially in Canada, the USA, Australia, copper (by
31%), nickel (by 27%), lithium (by 25%), cobalt (by 27%).

A particularly intense growth in the financing of the GEW took place in Canada (by 62% or $799
million to $2.09 billion), Australia (by 39% or by $531 million to $1.9 billion), the USA (by 37% to
$1.28 billion), Latin America (by 29% or $591 million to $2.66 billion), Russia (by 24% to $535
million), China (by 59% to $495 million), Saudi Arabia (by 155% to up to $85 million), APR (12%
each). In Africa, allocations for gold increased (by 18%), copper, diamonds, lead, zinc, and lithium
decreased. Here, GEW financing increased in Burkina Faso (up to $126 million), Mali (up to $129
million), but decreased in the Congo DR ($130 million), Cote d'Ivoire ($88 million). In the Asia-
Pacific region, GEW funding increased in Indonesia (up to $129 million), the Philippines (up to $32
million), and decreased in Papua New Guinea (PNG) ($58 million).

Mining industry of Ukraine. Ukraine ranks 24" in terms of production volume (108 million tons)
and in the value list it moves to 36" place ($20,173 million). Taking into account its significant MRB,
according to which, according to some researchers, it ranks 10—15 in the world according to various
estimates, this indicates the insufficient development of the mining complex of our country. At the
same time, Ukraine occupies the leading places in production (2021): iron — 6 place (3.2% of world
production), manganese — 7 (3.1%), titanium — 5 (5.8%), gallium — 3 (0.9%), bentonite — 16 (0.7%),
feldspar — 27 (0.2%), graphite — 9 (1.5%), kaolin — 8 (5.4%), salt — 21 (0.7%), sulfur — 35 (0.3%),
zircon — 11 (1.9%), coal — 13 (0.4%), coking coal — 10 (0.7%), natural gas — 32 (0.5%), oil — 53
(0.1%), uranium — 9 (1.0%).

In the table 3 shows the dynamics of extraction of the most important minerals in Ukraine. As you can
see, in 7 years, from 2015 to 2021, the production of iron, manganese, titanium, feldspar, graphite,
sulfur, and coking coal in Ukraine increased significantly, but the production of gallium, bentonite,
salt, zircon, coal, and uranium decreased. Of particular concern is the sharp decrease in production of
gallium, bentonite, zircon, coal, and uranium. These data should be taken into account when assessing
the investment attractiveness of Ukrainian MRB.

Thus, the exploitation of MRB is a significant factor in the economy of our country and provides a
significant share of its GDP. According to the ratio of the share of the RMS contribution to the GDP
of 122 mining countries of the world (2019), Ukraine occupies an average position and is in 55" place
in the ranking list with a ratio of 7.35%. The top stacks of the rating list are occupied by such
countries as Congo DR (87.10%), Mongolia (75.42%), Gabon (70.40%), Kazakhstan (58.67%), Libya
(50.99%), and lower — mainly developed countries with a high level of industrial production: Great
Britain (1.03%), Germany (0.26%), Spain (0.25%), Ireland (0.19%), Italy (0.15%), France (0.07%),
South Korea (0.04%), Japan (0.02%). In the general structure of the national economy of these
countries, mineral resources do not play a significant role. On the other hand, countries with
developed MRB and high industrial potential occupy average positions in the rating list: Russia
(25.57%), Australia (12.97%), Canada (9.94%), Indonesia (8.95%), Brazil (6.39%), Mexico (5.67%),
India (4.54%), China (4.08%), and USA (2.57%). Thus, it can be assumed that the ratio of the share of
the contribution of the mineral and raw material complex to the GDP in Ukraine is more or less
balanced and corresponds to the world average.
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Table 3 Dynamics of extraction of the most important minerals of Ukraine (World Mining..., 2023)

Commodity 2015 2016 2017 2018 2019 2020 2021 2021/2015, %
Iron, t 42 817 200 |40 240 600 | 38 767 600 | 38 751 300 | 47 584 000 | 49274000 | 52 431 000 +22.5
Manganese, t 546 600 491 500 650 500 682 700 698 100 698 500 652 300 +19,3
Titan, t 375480 339800 430300 518 950 564 050 537430 489200 +30,3
Gallium, t 9 9 9 6 5 4 4 -55,6
Germanium, t 1 1 1 1 1 1 1 0
Bentonite, t 220000 200 000 113200 178 200 124 700 125 000 125 000 -43,2
Feldspar, t 44 460 33 627 35000 50 000 60 000 50 000 60 000 +35,0
Graphite, t 10 000 12 000 13 000 15 000 10 000 10 000 17 000 +70,0
Gypsum, t 1254900 | 1303000 | 1528900 1 386 400 1409 400 1529000 | 1783300 +42,1
Kaolin, t 1814786 | 2335004 | 2379636 | 2091525 1 843 561 1680891 | 2317723 +27,7
Salt, t 2136500 | 1783530 | 1815684 | 2191619 2092 795 2075000 | 1900000 -11,1
Sulfur, t 171 700 171 300 175900 222200 220400 223500 255 600 +48,9
Zircon, t 30 000 29 280 27239 21614 18 000 16 000 27 000 -10,0
Coal, t 23852700 |25121 500 | 18932900 | 21 648 100 | 19747200 | 17733 500 | 22 153 000 -7,1
Coking coal,t | 6063900 | 6508 800 | 5233900 | 4606300 5783 200 6434800 | 7234000 +19,3
Gas, billion m? 19 900 20 052 20510 20 806 20 520 20 183 19 757 -0,7
Oil, t 2533300 | 2272100 | 2169900 | 2293300 2 453 600 2430800 | 2455400 -3,1
Uranium, t 1156 1185 986 1390 944 877 536 -53,6

Total, t 97 792 692 | 96 884 836 | 88 682 655 | 91 303 405 |99 013 956 98 965 703 | 107 706 664 +10,1

In terms of volume and value of production, Ukrainian RMC is inferior to such countries as China,
USA, Russia, Australia, India, Indonesia, Saudi Arabia, Canada, Brazil, Iran, South Africa,
Kazakhstan, UAE, Qatar, Iraq, Norway; approximately corresponds to such countries as Germany,
Turkey, Poland, Colombia, Oman, Turkmenistan, Great Britain; exceeds such countries as Vietnam,
Thailand, Uzbekistan, Pakistan.
Conclusion. The main global trends in the development of the mining industry in recent years are
considered; a constant increase in the intensity of development of the earth's subsoil and extraction of
mineral products in recent decades is shown; the world's largest mining countries are highlighted. It
was established that China (23% of world production), the USA (12%), Russia (9%), and Australia
(7%) are the leading countries in terms of production volume. China, the USA, Russia, Saudi Arabia
and Australia are the leaders in terms of the value of mined products. It has been established that in
recent years (2015-2021) the growth of mining of lithium, rare earths, niobium, titanium, bauxite,
nickel, fluorite, graphite, etc. was especially rapid, while the mining of tin, mercury, antimony,
uranium, tantalum, technical diamonds, etc. decreased. It was established that at the end of the 20s,
the development of the mining industry was negatively affected by the consequences of the pandemic,
but already at the end of 2020, the state of the mining industry began to improve. The role and place
of Ukraine in the global mining industry is shown, which ranks 24th in the world in terms of volume
of production, and 36th in terms of the value of mined products; takes leading positions in the
production of iron, manganese, titanium, etc. In recent years (2015-2021), the production of iron,
manganese, titanium, feldspar, graphite, sulfur, and coking coal has increased significantly in
Ukraine, but the production of gallium, bentonite, salt, zircon, coal, and uranium has decreased.
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