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Abstract. This article presents data on the production and trade turnover of silicomanganese (SiMn) in the world and Ka-
zakhstan. Based on these studies, it is possible to predict the future state of silicomanganese. The global silicomanganese mar-
ket is expected to grow from $25.98 billion in 2022 to $28.33 billion in 2023 at a cumulative annual growth rate (CAGR) of
9%. The Russian-Ukrainian war has undermined the chances of a global economic recovery after the Covid-19 pandemic, at
least in the short term. The war between the two countries led to economic sanctions against many countries, rising commodity
prices and supply chain disruptions, which caused inflation of goods and services and affected many markets around the world.
The global silicomanganese market is expected to reach $38.35 billion in 2027 with an average annual growth rate of 7.9%. It
is expected that the growing demand for steel products will contribute to the further growth of the silicomanganese market.
Steel products are products that are made from iron and metal in factories by various methods and mixed with alloys such as
carbon, zinc and others. Silicomanganese is used to produce various types of steel for various purposes, such as carbon steel,
alloy steel, manganese steel. Such use leads to an increase in demand for silicomanganese in the production of steel products.
For example, in 2022, according to the World Steel Association (WSA), the Belgian international trade organization for Fer-
rous Metallurgy, steel consumption will increase by 0.4% in 2022, reaching 1.840 million tons. Steel consumption will in-
crease by 2.2% in 2023, reaching 1.881 million tons. Thus, the growing demand for steel products stimulates the silicomanga-
nese market.

Keywords: silicomanganese, manganese ore, steel, market analysis, export, import.

1. Introduction China's SiMn production decreased by 654,000 tons (-
5%) compared to the previous year, and China now accounts
for 66% of global silica manganese supplies (from 72% in
2020), followed by India with 13% and Ukraine with 4% of
global SiMn production in 2021. SiMn production in India in
2021 increased by 26% compared to the previous year, to
2.25 million tons, due to high demand from domestic steel

- . . mills and foreign consumers (in Japan, Taiwan, Europe, the
Silicomanganese is produced from mixtures of manga- . .
Middle East, etc.). (Figures 1, 2) [2].
nese sources (ores and ferromanganese slags), quartz, fluxes,

reducing agents, as well as remelts and low-quality products 20
in various quantities. The slow recovery of SiMn production

Silicomanganese can be marketable and transferable.
Commercial silicomanganese is used for deoxidation and
alloying of steel. Advanced silicomanganese is used as a
silicon-containing material for the silicothermic production
of medium- and low-carbon ferromanganese and metallic
manganese [1].
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in 2021 was held back by a decline in Chinese production. 16
Global SiMn production increased by 2% in 2021 to »

about 17.4 million tons, but it was still lower than the 17.8 I

million tons produced in 2019 before the Covid19 disrup-

tions, due to a slowdown in Chinese production in the second : 1

half of 2021. :
However, in 2021, about 285.000 additional tons of CIM

were produced compared to the previous year, mainly due to

increased production in Asia, excluding China (+21%), CIS

countries (+17%) and Africa (+63%). The Chinese central w15 16 2017 2018 2019 20 2021
government has ordered many large energy consumers to Years

reduce their electricity consumption in the third quarter of

2021, which affected several large manganese alloy factories ~Figure 1. Global production and demand for silicomanganese
and Angan chemical plants. In 2015-2021
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Figure 2. The global share of silicomanganese production in
2021

According to the Observatory of Economic Complexity
(OEC) [3] in 2021, ssilicomanganese was ranked 717th in
the world in terms of sales with a total trade volume of $5.06
billion. In the period from 2020 to 2021, exports of
silicomanganese increased by 80.9%, from $2.8 billion to
$5.06 billion. Silicomanganese trade accounts for 0.024% of
the total world trade.

Exports In 2021, the largest exporters of silicomanganese
were India ($1.24 billion), Ukraine ($754 million), Georgia
($472 million), Norway ($401 million) and Malaysia ($361
million).

Imports In 2021, the largest importers of silicomanganese
were the United States ($491 million), Turkey ($388
million), Italy ($372 million), Japan ($341 million) and
Germany ($340 million).

Figure 3 shows the evolution of the market concentration
of silicomanganese exports. In 2021, market concentration
measured using Shannon Entropy, was 3.94. This means that
most of the exports of Ferro-silico-manganese are explained
by 15 countries.

Major players in the silicomanganese market are Anglo
American plc., Assmang Proprietary Limited, Brahm Group,
Eramet Group, Gulf Ferro Alloys Company, Henan Xibao
Metallurgy Materials Group, Jindal Steel & Power Ltd.,
Mesa Minerals Limited, NIPPON DENKO CO. LTD., OM
Holdings Ltd., Pertama Ferroalloys Sdn. Bhd., Steel
Authority of India Limited, Sakura Ferro alloys, Tata Steel
Limited, Maithan Alloys Ltd., Nava Bharat, and Rohit Ferro
Tech Ltd. [4].

Alinear scale for determining the percentage ratio

0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Years

Figure 3. Percentage of SiMn exporting countries in 2010-
2021

2. Materials and methods

2.1. The world's leading producers of SiMn

China. Guangxi, located in southwestern China, is one of
the most important provinces of ferrous metallurgy. Steel
production is about 70 million tons per year. In 2021, 50 mil-
lion tons of steel were smelted. The silicomanganese factories
in Guangxi are scattered, the main industrial areas are Guilin,
Baixe, Chongjie, Qingzhou, Guigan, Laibing, Hachi and
Fangchengan. According to incomplete statistics, Guangxi has
69 manganese and silicon production plants, which include
142 manganese and silicon furnaces with a monthly produc-
tion capacity of 421 thousand tons, which is 26.56% of the
total production of silica manganese in the country.

Guangxi silicomanganese producers purchase imported
manganese ores mainly from the port of Qinzhou, and local
manganese ores from Guangxi, Hunan, Guizhou and other
places. He also buys manganese-rich slag in Hunan Province
and surrounding areas. In 2021, Jinzhou Port imported about
7.5 million tons of manganese ores. The cost of silica man-
ganese includes manganese ore, coke, electricity, etc. (elec-
trode paste, auxiliary materials, labor, financial costs, etc.).
60% of silica manganese sales go directly to steel mills, and
40% to metallurgical plants.

In the first quarter of 2022, the silica manganese market
in Guangxi is operating at a high level. Due to high energy
costs, manganese ore prices have also experienced a period
of growth. Combined with rising coke and transportation
costs, the total production costs of silica manganese produc-
ers are on the high side. The highest cost of production in
March was close to 9.000 yuan/ton, in relation to the price of
products, manufacturers' profits decreased or even suffered
losses. There are many small and medium-sized enterprises
that have suspended production, it has been suspended since
the end of 2021, and the readiness of manufacturers to re-
sume production is low [5].

India. For the production of 1 ton of silicomanganese in
India, 4.750 to 5.250 kWh of electricity is consumed.
Silicomanganese has become a more important alloy than
ferromanganese. In 2018, it became the leading producer of
silicomanganese worldwide. Silicomanganese has also
started to be produced by a number of small ferroalloy
manufacturers. The production of silicomanganese, which
amounted to about 311.326 tons in 2017-18, increased to
345.291 tons in 2018-19 [6].

Plants producing 75,000 tons of silicomanganese per year
are located in Nandinidi near Bhilai, and plants producing
37.000 tons of silicomanganese per year are located in Bob-
bili, Vizianagaram County.

Manganese deposits in India intended for the extraction
of silicomanganese are mainly located in Madhya Pradesh
(Balaghat, Chindwara and Jabua districts), Maharashtra
(Bhandara and Nagpur districts), Gujarat (Panchmahal dis-
trict) and Odisha (Sundargarh district).

In addition, India is currently one of the world's largest
importers of manganese ores. In 2019-2020, the production
of manganese ores increased sharply from 2.78 million tons
to 4.32 million tons. Manganese ore was supplied to India
from South Africa (67%), Australia (11%), Gabon (5%),
Brazil and the United Arab Emirates (4% each) and Singa-
pore (3%) [7].
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The Republic of South Africa. The Mogale Alloys plant
in South Africa produces 55.000 tons of SiMn per year.
Mogale Alloys is located in Krugersdorp, West Rand, Gaut-
eng Province, South Africa. SiMn 20 MV-A in two electric
arc furnaces (with submerged arc (SAF)) Using the car-
bothermic reduction method, it extracts manganese-
containing raw materials from four types, namely Wessels,
Mamatvan and UMK ores, as well as raw materials for BHP
agglomeration. Bituminous coals from local suppliers For-
zando and Msobo in Mpumalanga are used as a reducing
agent. Quartzite comes from South African producers located
at Marble Square in Limpopo.

SiMn is mainly used for the export market, when slag is
discharged off-site and gases are released into the atmos-
phere after purification.

The chemical composition of SiMn produced at the
Mogale Alloys plant is characteristic of Class B (ASTM
A483/A483M-10, 2010 standard). A three-dimensional
product is produced: two large fractions are sold, and a
smaller fraction is used as a mattress for molds [8].

Norway. There are 14 different metallurgical companies
operating in Norway, with a total of 27 plants across the
country. This report provides an overview of the various
plants. In addition to the company's history and updated
production volume for 2019, information on raw materials
and material flows - from mines to factories, as well as on
production processes at factories - is presented here. Most of
the information is obtained directly from companies.

Eramet Norway is part of the French multinational indus-
trial group Eramet, which is a world leader in the production
of metal alloys. The Group produces nickel and manganese,
as well as high-quality special alloys. Eramet is a fully inte-
grated mining and metals company operating in 20 countries
around the world. It was founded in 1985 as a uniting organ-
ization for several companies, in particular, the nickel com-
pany Société¢ Le Nickel (founded in 1880), the metallurgical
company AUBERT & DUVAL (founded in 1907) and the
mining company COMILOG (founded in 1953). After the
merger, the company expanded its range of investment areas.
Eramet currently has three plants in Norway [9]. In 2019, a
total of 530.000 metric tons of ferromanganese and silico-
manganese were produced at the three plants.

The advantage of Eramet Norway is access to manganese
ore from the parent company's own mine in Moanda in Ga-
bon, West Africa. Eramet is the second largest producer of
manganese ore through its subsidiary COMILOG [10].
Quartz is mined at Eramet's own quartz quarries in
Snekkevik, Norway.

In November 2017, it was announced that Ferroglobe
PLC had acquired all shares in Glencore Manganese steel
plants in Mo and Ran and in Dunkirk, France. The acquisi-
tion was completed in February 2018, and the new name of
the plant in Mo and Rana became «Ferroglobe Mangan Nor-
ge AS». Production with the new owners continued as be-
fore. The acquisition of smelters in Norway and France has
transformed Ferroglobe into one of the world's largest pro-
ducers of ferromanganese and silicomanganese [11].

Ferroglobe Mangan Norge produces ferromanganese and
silicomanganese as primary products. The volume of produc-
tion varies depending on the market. In 2019, the plant pro-
duced 5.692 metric tons of ferromanganese and 89.571 met-
ric tons of silicomanganese [12].
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Ferroglobe Mangan Norge receives raw materials on the
open market, and the number of suppliers is limited. The ore
is mainly mined in Brazil and South Africa, while the coke is
mainly supplied from Poland, Ukraine and Russia. The elec-
trode mass is obtained in Norway or Poland, and the high-
carbon slag is obtained from a subsidiary in France. They get
quartz from one of the Elkem quarries in Mornes and dolo-
mite from a local quarry. Ferroglobe Mangan Norge consid-
ers the supply of raw materials to be fairly stable and relia-
ble, but in the future, there may be a problem with obtaining
raw materials of sufficiently good quality [13].

Two different types of slag are formed in the FeMn and
SiMn production processes. Both types are classified as by-
products, not as waste. The slag from the production of fer-
romanganese is extracted in their own furnaces, as it contains
enough manganese to be the raw material for the production
of SiMn. The slag from SiMn is sold to another company,
which grinds it to various fractions for further use in various
projects, for example, in road construction and stabilizing
masses for building houses [13, 14].

Georgia. Georgian Manganesi Limited Liability Associa-
tion (Georgian Manganesi LLC) is one of the largest manu-
facturers of silicomanganese in Georgia, which includes the
Zestafon Ferroalloy Plant (ZFP), Chiatura Mining and Pro-
cessing Plant (CHMPP), the Vartsikhe 2005 hydroelectric
power plant.

The Zestafoni Ferroalloy Plant (ZFP) melts various
grades of silicomanganese and ferromanganese. The main
industrial raw materials (manganese ore) are transported
from Australia, South Africa (South Africa), Gabon, Ghana
and the Chiatura Mining and Processing Plant (CHMPP), and
coke is transported from Ukraine. Quartzite is supplied from
deposits in Ukraine, Turkey, Bulgaria and Madneuli (Bolnis
region) [15].

Aresem Corp LLC owns a ferroalloy enterprise (silico-
manganese production) in the city of Rustavi. On June 13,
2019, the Minister of Environmental Protection and Agricul-
ture of Georgia issued an environmental decision on the
production of ferroalloys by Bulat LLC, which was also
transferred to Aresem Corp LLC by order of the Minister of
Environment and Agriculture of Georgia.

According to the EIA report for 2021, the design capacity
of the enterprise is 4.380 tons of ferroalloy-silicomanganese
per year. To produce the specified amount of silicomanga-
nese as a raw material during the year, the enterprise needs:
Manganese ore - 10293 tons/year; coke — 1839.6 tons/year;
quartz — 1752 tons/year; dolomite - 876 tons/year;

In 2018, pilot smelting was carried out at the Rustavi
Metallurgical Plant in an electric furnace with a capacity of 5
MW for ore extraction in three variants involving the use of
slag with different manganese content.

Chiatura manganese concentrate (Mn - 44%; SiO; -14%)
was used in all melting options, as well as metallized coated
slags with different total manganese content, which accord-
ing to the melting options look as follows: I - option - Mn -
28-30%; 1l - option - Mn - 23-25% and 11l - option Mn - 18-
20%. A technology has been proposed that provides for the
use of scrap in factory conditions by pouring it directly into
the foundry, which ensures an increase in the amount of
alloy, a decrease in phosphorus content and energy costs.
The economic effect of the installation amounted to
59247 USD [16].
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Ukraine. The Nikopol Ferroalloy Plant is the largest pro-
ducer of ferroalloys in Ukraine, and the Zaporizhia Ferroal-
loy Plant with more than 80 years of history provides 30-
35% of Ukrainian production and 1-2% of global ferroalloy
production is the second largest producer of ferroalloys.
There are 29 electric arc furnaces in Zaporozhye, 2 DC elec-
tric furnaces. Ferroalloys are exported to Russia, Belarus,
Kazakhstan, EU countries, Turkey, Egypt, Japan, South
Korea, etc.

According to the Association of Ferroalloy Manufacturers
of Ukraine (AFMU), 662.7 thousand tons of silicomanganese
will be produced at the Nikopol and Zaporizhia ferroalloy
plants in 2021, which is 18.4% more than last year [17].

Ukrainian manganese ore is not exported, but is used only
for domestic consumption. In 2021, Ukraine exported
509.000 tons of silica manganese, which is 12% more than in
the same period last year, of which 272.000 tons were ex-
ported to Europe and 139.000 tons to Turkey.

Under the leadership of Academician of the National
Academy of Sciences of Ukraine M. I. Gasik, a new type of
carbon reductants has been developed for the production of
ferroalloys in electric furnaces of the Yasinovsky Coke
Chemical Plant -a special coke nut with a fraction of 10-25
mm with high reactivity and electrical resistance. This was
successfully tested at the Nikopol Ferroalloy Plant for
melting silicomanganese and at the Stakhanov Ferroalloy
Plant for melting ferrosilicon.

Like the entire mining and metallurgical complex of
Ukraine, ferroalloy and mining enterprises of the industry
have suffered greatly from the consequences of the military
aggression of the Russian Federation against Ukraine. Mis-
sile strikes on the Ukrainian energy infrastructure at the end
of last year significantly worsened the situation for the fer-
roalloy industry, which is more dependent on stable energy
supplies than others. As a result of these strikes, industry
enterprises partially or completely suspended their work [18].

Ferroalloy enterprises of Ukraine in January-August 2022
reduced output by 32% compared to the same period of the
previous year — to 399.46 thousand tons. In particular, for 8
months of last year, production decreased as follows:

—silicomanganese — by 22.2%, to 356.5 thousand tons;

— ferromanganese — by 70.7%, up to 20.7 thousand tons;

— ferrosilicon (in terms of 45%) — by 63.4%, up to 19.7
thousand tons;

— metallic manganese — by 62.4%, up to 1.8 thousand tons.

After October, due to the impact of strikes on the coun-
try's energy infrastructure and the reduction in production in
this regard, enterprises stopped providing updated statistics.
The average workload of industry enterprises at the end of
2022 was at the level of 30% compared with 60-70% in
April-May.

Pokrovsky Mining and Processing Plant (PGOC) pro-
duced 497.1 thousand tons of manganese concentrate in 8
months of 2022, which is 34.4% less than in the same period
of 2021. PGOC also produced 29.55 thousand tons of iron
ore agglomerate (-84.8%) in January-August and supplied it
to the Dnipro Metallurgical Plant. In turn, in 2022, the Man-
ganese GOK reduced the production of manganese concen-
trate by 41.2% to 324 thousand tons.

In total, in January-November 2022, industry enterprises
exported 318.8 thousand tons of ferroalloys, which is 48%
less than in the same period of 2021. Export revenue for 11
months of 2022 decreased by 42.7% to $532.3 million [19].
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Russia. In the conditions of a planned economy until the
1990s, the main sources of manganese raw materials were the
Nikopol manganese ore region in Ukraine, the Atasuysky ore
region in Kazakhstan and, to a lesser extent, the Chiatursky
district in Georgia. There are no prepared deposits of high-
quality manganese ores in Russia within the existing transport
infrastructure. The production of silicomanganese was carried
out at enterprises in Ukraine (PJSC Nikopol Ferroalloy Plant
and PJSC Zaporizhia Ferroalloy Plant), as well as at enterpris-
es in Russia (JSC Chelyabinsk Electrometallurgical Combine,
PJSC Kosogorsky Metallurgical Plant, JSC Satkinsky Iron
Smelter and JSC Klyuchevsky Ferroalloy Plant) and Kazakh-
stan (Aksu ferroalloy plant) [20].

Supplies of silicomanganese were carried out mainly
from Ukraine (up to 240 thousand tons/year), but since 2014
they began to decrease and stopped in 2017. The replacement
of the outflow of this ferroalloy was offset by an increase in
supplies from Kazakhstan and, especially, from Georgia (up
to 114 thousand tons/year). The export of silicomanganese
(2-66 thousand tons/year or 1-22% of production) is hetero-
geneous over time, the largest deliveries were mainly to the
Netherlands and Belarus, as well as a counterflow to Ka-
zakhstan. Surges in the volume of exports of silicomanga-
nese in 2004-2005 and 2017-2018 (up to 75% of production)
are due to high global prices for it during these periods.

In general, it can be stated that manganese concentrate
and manganese metal are completely import-dependent
products, silicomanganese is moderately import — dependent,
and ferromanganese is import — independent.

Thus, manganese raw materials in the sum of all types are
significantly import-dependent [21].

2.1. Production of silicomanganese in Kazakhstan

The largest producer of silicomanganese in Kazakhstan is
JSC Aksu Ferroalloy Plant, which is a branch of JSC TNK
Kazchrome (Eurasian ERG Group). The plant consists of
four main smelting workshops with 26 powerful electric
furnaces, as well as auxiliary units. The production capacity
is more than 1 million tons of ferroalloys per year, of which
about 200 thousand tons are silicomanganese. The company
produces the following products: high-carbon ferrochrome,
ferrosilicochrome, ferrosilicon, silicomanganese. The com-
pany's products are exported to the markets of Western Eu-
rope, the USA, Japan, China, and Russia [22].

The largest consumers of silicomanganese in the Republic
of Kazakhstan are domestic metallurgical companies, such as:
ArcelorMittal Temirtau JSC, KSP Steel LLP, Casting LLP,
Kazakhmys Corporation JSC. Also, consumers of silicoman-
ganese are companies engaged in the production of medium-
grade rolled products, for example Kazferstal LLP, Fer-
rumVtor LLP. Insignificant volumes of consumption are ac-
counted for by machine-building companies and companies
producing electrodes used for welding, such as: JSC «Almaty
Heavy Machinery Plant», JSC «Machine-Building Plant
named after S.M. Kirov», JSC «Vostokmashzavod», LLP
«Pavlodar Machine-Building Plant», LLP «Zhezdy-El» [23].

According to the Observatory of Economic Complexity
(NPP), the largest amount of silicomanganese was exported to
Russia in 2021. In 2021, the volume of exports of these
products to Russia in monetary terms amounted to 87.800
thousand US dollars, or 71.5% of all exports. Japan accounts
for about 22.9% of the total exports of silicomanganese.
Uzbekistan, Kyrgyzstan, Tajikistan and Turkey account for a
small part of exports (Figure 4).
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Figure 4. Kazakhstan's exports of silicomanganese in 2021
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Accordingly, in 2021, the largest amount of
silicomanganese was imported to Kazakhstan from Russia
and Turkey [3-4].

3. Results and discussion

3.1. Prospects for the production of silicomanganese

2022 was no different - manganese prices soared in the
first half of the year after a sharp decline in supply brought
on by challenging weather, COVID-19 restrictions in Aus-
tralia and Russia's war in Ukraine. Slowing demand in China,
typically a hotbed for infrastructure projects, put the brakes
on manganese prices in the second half of the year.

Looking forward, analysts expect increasing infrastruc-
ture activity and demand for steel to boost the manganese
market in 2023 and beyond. The metal is strongly dependent
on demand from China, which requires large amounts of
electrolytic manganese to produce steel for construction.
Interest in battery applications for manganese could also be a
positive force moving into the future as the green energy
transition progresses. Benchmark Mineral Intelligence pro-
jects that demand for manganese will increase by eight-fold
over the next decade on rising demand for electric vehicle
batteries.

Immediately after the beginning of the military aggres-
sion of the Russian Federation in Ukraine, prices for ferroal-
loys rose sharply, as markets panicked, and buyers stocked
up on products for the future. The spring increase in prices
for ferroalloys improved the financial condition of producers,
especially against the background of rising energy costs.
However, this trend was not long-lasting, because end users
were forced to reduce production.

In China, it is planned to halve the production of ferroal-
loys, which will entail a shortage of supply in the local mar-
ket, and then an increase in domestic and world prices for
ferroalloys. At the same time, European ferroalloy produc-
tion is seriously affected by the energy crisis that began even
before the Russian invasion of Ukraine [19].

But metallurgy is a much more sustainable industry than
agriculture when it comes to external pressures. Alloys such
as ferromanganese and silicomanganese, which Georgia
specializes in, are necessary for the production of steel as
deoxidizing and strengthening agents. Prices for these alloys
have risen amid European concerns about supply disruptions
from Ukraine, which is also a major producer of them: before
the war, about 30 percent of silicomanganese was supplied to
the European Union from Ukraine [4].
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Increasing investments in silicomanganese is a key trend
gaining popularity in the silicomanganese market. The larg-
est companies operating in the silicamanganese market pay
special attention to expanding their production capacities by
increasing production volumes and investments in the mar-
ket. For example, in August 2022, Arab Alloys, an Egyptian
ferroalloy manufacturer, invested $32.795 million (1 billion
Egyptian pounds) to create an industrial complex for the
production of ferroalloys in the Suez Canal Economic Zone
(SCZone) to produce 48.000 tons of ferrosilicon. It will also
produce silicomanganese, which is mainly used in ferrous
metallurgy, as well as metallic silicon, which is mainly used
in the aluminum business. In addition, in October 2022,
Pertama Ferroalloys (PFA), a Malaysian supplier of ferroal-
loys and silicomanganese, will invest 600 million US dollars
(2.81 billion ringgit) in the second phase of expansion of its
ferroalloy plant, which will become the first enterprise for
smelting manganese alloys and ferrosilicon.

In January 2020, Vedanta Limited an India-based mining
company acquired Ferro Alloys Corporation for $12 million.
The acquisition adds ferro alloys such as silicomanganese in the
portfolio of Vedanta Limited. Ferro Alloys Corporation is an
India-based producer of ferro alloys such as silicomanganese.

4. Conclusions

The most important reasons why Kazakhstan has full ca-
pacity to produce silicomanganese:

- sufficiency of manganese ores;

Onshore manganese reserves are large but unevenly dis-
tributed; reserves in the United States are of very poor quali-
ty and potentially involve high production costs. South Afri-
ca accounts for an estimated 70% of the world's manganese
reserves. According to the U.S. Geological Survey, Kazakh-
stan produced 90.000 tons of manganese in 2021 and
110.000 tons in 2022. And the reserves of manganese ores
amount to about 5 million tons.

- low electricity prices;

According to the data GlobalPetrolPrices.com for 2023,
the average price of electricity for enterprises is 0.163$ dol-
lars per kWh. The lowest price is $0.008 per kWh (Syria),
and the highest is US $0.645 per kWh (ltaly). The calcula-
tions used a consumption of 1.000.000 kWh per year. In
Kazakhstan, the price of electricity is 0.064$ dollars per
kwh.
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*Koppecnonoenyus ywin asmop: ye.myngzhassar@gmail.com

Anparnma. byn makanana onemzeri xoHe Kaszakcranmarbl (eppocHIMKOMapraHeUTiH eHAipici MEeH cayna alHajIbIMbl
TypaJyiel MamiMeTTep Kenrtipinren. Ochl 3epTTeyiepre cylieHe OTHIPHIN, (eppoCHIMKOMapraHenTiH Oonamak KyWiH Ooipkayra
Oomanpl. OJEMIIK CHIMKOMAapraHell HapbIFbIHBIH KeyeMi 2022 sxbutel 25.98 mwmmapn momumapmad 2023 sxeoier 28.33
MUJUTMAP]T JOJUTapFa IeHiH ece/li AT KYTimy/e, )KbUIIBIK KUBIHTHIK ocy KapKelHbl (CAGR) 9%. Peceii - YkpanHa COFBICHI KeM
nerenzie kpicka Mep3imae Covid-19 mannemMuschIHaH KeHiH 97eMAIK SKOHOMUKAHbBI KJIIBIHA KEATIpY MYMKIHJIriH Oy3x61. Exi
€J1 apachIHAFbl COFBIC KOIITETEH eNepre YKOHOMHUKAJIBIK CAaHKIUSIIAp, Tayapiap OarachIHBIH OCYyi )KOHE JKETKI31TiM Ti30eriHiH
Oy3bLTYBI 9KeIIi, OyI1 Tayapiap MeH KbI3METTepIiH HHQIISIMSICHIH Ty IBIP/IbI )KOHE OYKLI aeM/Ieri KoNTereH HapbhIKTapFa acep
erTi. 2027 KbUIbl CHIIMKOMAPTaHETIH dJIEMIIK HAPBIFBIHBIH KOJIEMI OpTallla KbUIIBIK 6Cy KapKeiabl 7.9%-0cH 38.35 mupna
JIOJIap JKeTeai Aen KyTinyne. bonar eHiMaepiHe cypaHBICTHIH apTybl CHIIMKOMapraHell HapbIFbIHBIH OIaH 9pi ecyiHe BIKHal
eTemi Jen KyTimyne. bomar eHimzepi opTypili omicTepMEH 3aybITTapjaa TeMip MEH MeTalJiaH JKacalFaH >KOHE KeMipTeri,
MBIPBII JKoHE OacKajapbl CHUSIKTBI KOPHITHAapMeH apajiacaThblH eHiMep jaen aranajasl. CHIMKoMapraHel KeMipTeKTi Oonar,
JIETUPJICHTeH 00JaT, MapraHel] 00JaThl CHAKTHI PTYPIIi MaKcaTTarsl BomaTTeIH opTypili TYpIepiH OHAIpY YIIiH KOJAAHBIIAIbL.
Byn konpmany Oonar eHIMAEpIH OHAIPYAE CHIMKOMapraHelKe CYpPaHBICTBIH apTyblHa okenemi. Meicanbl, 2022 5KbUIBI
Benprusupiy xaneikapanslk Kapa Mertamryprust Cayma ¥iteimel - Jlyamexysimik bomar xaysimmacTeiFbiHBIH (WSA)
MautiMerTepi OoiibiHIIa Gonat TyThiHY 2022 xbutel 0.4%-ra apthin, 1840,2 MuminoH ToHHara sxereai. bomar tyteiny 2023
xbuIbl 2.2%-Fa apTein, 1 881.4 MuHoH TOHHAFa XKeTe/l, OchuIaiiia 60JaT eHIMIepiHe CYPaHBICTBIH apTyhl CHIMKOMapraHer
HapBIFbIH BIHTAIAH/IBIPAIBI.

Hezizzi co30ep. gheppocuruxomapeaney, mapeaney Kemi, 6oaam, HapoLIKMvl Maiday, IKCHOPmM, UMHOPMN.
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*Aemop ons koppecnondenyuu Ye.myngzhassar@gmail.com

AnHotanusi. B naHHOH cTaThe mpejicTaBlieHbl JaHHBIE O MPOU3BOACTBE M TOPrOBOM 000poTe (heppOoCHIIMKOMapraHiia B
mupe u Kazaxcrane. OCHOBBIBAsICh Ha 3THX HCCIIEAOBAHUSIX, MOXKHO MIpe/IcKa3arh Oyyliee COCTOsIHUE (e ppOCHIIMKOMapraH-
na. Oxxupaercs, 4To 00beM MUPOBOT'O PhIHKA CHIIMKOMapraHia Beipactet ¢ 25.98 mipa nomtapos B 2022 roay o 28.33 mipa
nomtapoB B 2023 roxy npu coBokymHOM rogosoM temre pocta (CAGR) 9%. Poccniicko-ykpanHckas BoiiHa mofopBaia IaH-
CBI Ha BOCCTAaHOBJICHIEC MUPOBOW 3KOHOMUKH mocie mannemun Covid-19, mo kpaifHeit Mepe, B KpaTKOCPOYHON TTePCIICKTHBE.
BoitHa Mexmy 3TUMH ABYMsI CTpaHaMHM MpWBeda K YKOHOMHYECKHM CaHKLIMSAM B OTHOIIEHWHM MHOTHX CTpaH, POCTy IIEH Ha
CBIPBEBBIC TOBApHl U COOSIM B LIETIOYKAX MTOCTABOK, YTO BHI3BAJIO MH(QIISAIIIO TOBAPOB M YCIYT U 3aTPOHYIIO MHOTHE PBHIHKH I10
BceMy mupy. Oxumaetcs, uro B 2027 rogy o0beM MHPOBOTO PHIHKA CHIIMKOMAapraHiia JOCTUTHET 38.35 Mipxa AoiuIapoB mpu
cpenHeronoBoM Temne pocta 7.9%. OxkmpmaeTcs, YTO PacTyIIMH CHpPOC Ha CTaJbHYIO NMPOAYKIHIO OyAeT crocoOCTBOBAaTh
JalbHeHIeMy pocTy phIHKA cuiaukoMapranna. CTaabHOM NMPOAyKIKEH Ha3bIBaIOT MPOAYKIIUIO, KOTOpas U3rOTaBIMBACTCS U3
JKelle3a M MeTajlla Ha 3aBOAax PaziIMYHBIMH METOJAaMH M CMEIIMBAeTCs C TaKUMH CIIaBaMM, Kak yriepoJ, LIMHK U JpyTHe.
CunMkoMapraser] HCIoJab3yeTcs U IPOU3BOJACTBA PA3IUUHBIX TUIOB CTAJIM PA3TUYHOTO Ha3HAUCHMS, TAKUX KaK yIJIepoIu-
CTasl CTalb, JIETUPOBAaHHAs CTajlb, MapraHIeBas CTajlb. Takoe UCIOJIb30BaHUE IMPUBOAUT K YBEIMYEHHIO CIPOCA HA CHIIHMKO-
Maprasel| pu Ipou3BOJACTBE CTaIbHOI mpoaykiuu. Hampumep, B 2022 roxy, no naHHeIM BeemupHoN cranenuTeiiHON acco-
manuu (WSA), Oenpruiickoit MeKayHapOoTHONH TOPTrOBOI OpraHM3aliy YepPHOI METAILTYPrUH, MOTPEOICHHUE CTalll YBEIIMIHUT-
cst Ha 0.4% B 2022 rony, nocturHyB 1840.2 miH ToHH. [loTpeGnenue cramm yBenmmuntes Ha 2.2% B 2023 roxy, TOCTHTHYB
1 881.4 mna 1. Takum 00pazoM, pacTyIinii Cpoc Ha CTANBHYIO IPOAYKIMIO CTUMYJIHUPYET PIHOK CHIIMKOMAapTaHIa.

Knrwouegvie cnosa: gpeppocunukomapeaney, mapeanyesdas pyod, Cmab, GHAIU3 PLIHKA, IKCHOPM, UMROPHL.
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