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Abstract

Based on the economic theory, this paper analyzes and presents Guinea’s
bauxite reserve, domestic demand, the export prediction based on China’s
consumption using the GDP elasticity of demand method to determine the
elasticity and forecast based on the Ministry of mines and geology bauxite
mineral resources data, and some other data sources (Annual production
quantity, Annual Exportation quantity, Exported quantity to China) and the
GDP growth rate from 2000 to 2020. This article also describes the evaluation
of Guinea bauxite resources, including reserves in national conditions; grade;
distribution status; development and utilization status; supply and demand;
pricing and future forecasts.
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1. Introduction

Bauxite is the primary mineral used to manufacture alumina, which leads to
aluminum manufacturing (BAUXITE, n.d.). Aluminum alloys are used to make
a wide range of products all over the world (Widder et al., 2019). It’s called after
the southern French town of Les Beaux, where chemist Berthier first noticed it in
1821 (BAUXITE, n.d.).

During the colonial period in Guinea, the mining industry flourished. Iron,
gold, diamonds, and bauxite are among the minerals extracted. Guinea’s bauxite
reserves rank first in the world from the Polar Regions to the Polar Regions, ac-

DOI: 10.4236/js5.2022.104029  Apr. 26, 2022

400 Open Journal of Social Sciences


https://www.scirp.org/journal/jss
https://doi.org/10.4236/jss.2022.104029
https://www.scirp.org/
https://doi.org/10.4236/jss.2022.104029
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

0. Sanoh et al.

counting for 35 percent (10 - 40 billion tons) of the world’s bauxite reserves,
with 23 billion tons in the Boke region.

With more than a quarter of all proven bauxite resources, Guinea was the
world’s third biggest bauxite producer in 2019 (Widder et al., 2019).

“In Guinea, the first bauxite mining began at the 1960s in Fria, known as the
Aluminum Company of Guinea (ACG), where Pechiney built Africa’s first alu-
mina refinery. Following the discovery of the high-grade Sangaredi sedimentary
bauxite basin in the early 1970s, CBG (Compagnie des Bauxites de Guinea) be-
gan bauxite export operations. There are currently two more big bauxite mining
companies: CBK (Compagnie des Bauxites de Kindia), RUSAL, and SMB (So-
ciété miniére de Boké), which was founded by Winning Group, a subsidiary of
Weigiao China” (Nandi, 2017). Within a year, this Chinese firm built two jetties
on the river Nunez, doubling production from 15 to 20 million tons per annum
(Nandi, 2017). Guinea is expected to overtake Australia as China’s leading baux-
ite supplier, according to experts (Nandi, 2017).

With the highest bauxite reserves and a steady export-oriented growth plan,
Guinea has been racing to surpass many countries and become the world’s ma-
jor bauxite exporter. The last four-year historical data set clearly shows this
trend (GUINEE REPUBLIQUE DE GEOLOGIE, MINISTERE DES MINES ET
DE LA, 2021).

Mineral asset, especially bauxite, is one of the key sources of national wealth
in Guinea, and mining is a critical sector of the economy.

The national accounts, on the other hand, present a skewed image of eco-
nomic health since they show the contribution of mining to GDP but not the
concurrent depletion of mineral riches.

This constraint is solved by environmental and natural resource accounts,
which provide accounts for the value of mineral reserves and the cost of deple-
tion (Lange, 2003).

The accounts are used to evaluate how minerals are being used to create a
sustainable economy.

Recovery of resource rent created by mining and investment of this rent in
other kinds of wealth capable of producing income and employment once Baux-
ites are depleted are required for sustainable development (Lange, 2003).

With Guinea’s bauxite mining expanding at such a rapid pace, the Govern-
ment must carefully examine an official government policy of reinvesting all
Bauxite resource income in public infrastructure, human capital, and foreign fi-
nancial assets (Atkins et al., 2016; Guyana, Ministry of Natural Resources
Co-Operative Republic of Guyana, 2019).

Minerals can only contribute to long-term sustainable development through
increasing national wealth (Wagner et al., 2016).

2. Materials and Methodology

For the purpose of the Evaluation of bauxite mineral resources in Guinea, the

GDP elasticity demand method is used based on domestic demand and exporta-
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tion quantity and also forecasting the domestic demand to 2025.

2.1. Analysis of Guinea’s Bauxite

2.1.1. Reserves in the National Situation

Bauxite is widely distributed all over the world, especially in tropical regions.
The main deposits are usually close to the surface because it is created by wea-
thering of aluminum-rich rocks.

The world’s bauxite reserves exceed 20 billion tons, of which Guinea, Austral-
ia, Brazil and Vietnam account for more than 60% (Zinov'ev & Sole, 2004) (see
Figure 1 below).

Guinea contains the world’s largest bauxite reserves, which are used to make
aluminum. Guinea bauxite contains a certain amount of alumina, has a resource
of more over 40 billion tons, 23 billion tons of which are found in the Boke re-
gion (Equipment Used in Bauxite Mining, n.d.).

Guinea’s highly competitive production levels allow it to supply all of the
world’s major markets (Bauxite - Ministry of Mines and Geology/Republic of
Guinea, n.d.).

Lower Guinea’s Boke, Kindia, fria, and Boffa; Central Guinea’s Tougue, Pita,
Mali, Mamou, Dalaba, and Fouta Djallon; and Upper Guinea’s Dinguiraye, Da-
bola, and Siguiri have the most reserves (Bauxite - Ministry of Mines and Geol-

ogy/Republic of Guinea, n.d.) (see Image 1).

B Guinea H Australia B Vietnam O Brazil
@ Jamaica H Indonesia B China ®ndia
[ Russia 1 Saudi Arabia B Other countries

Figure 1. The world bauxite reserves.
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Image 1. Ministry of mines and geology bauxite cadastre.

2.1.2. Grade
Bauxite has many physical forms, including small red beans, red-yellow “soil”,
and large, pale, hard rocks.

The main criterion for identifying an ore body as bauxite is that it should
contain aluminum in the form of aluminum hydroxide, with a minimum con-
tent of about 30% (calculated as Al,Os). The average grade of AL,O; in Guinea
bauxite is 46%, which varies from place to place, with 47%, 48% or more in some
places (see Table 1).

The naturally low active silica concentration (2%), which makes Guinea baux-
ite the most favorable factor for alumina production in the world, is one of the
most remarkable aspects of Guinea bauxite (Nandi, 2017). Furthermore, Guinea
laterite bauxite is also predominantly gibbsite in nature, including less than 2%
boehmite, making it suited for low-temperature alumina production. Only San-
garedi sedimentary bauxite high-grade has a significant quantity of monohy-
drate, which it swiftly consumes (see Table 1).

2.1.3. Mining Business Leading Company
Guinea now has ten (10) operational bauxite mining firms, with CBG being the

earliest and oldest, having started operations in 1973, and SMB-Winning Group
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Table 1. Guinea bauxite chemical and mineralogical composition.

Guinea Boke Bauxite deposit profile

Depth (m) TALOs % Fe203 % TSiO: %
SOIL
1 37.94 33.4 3.32
2 41.3 29.88 2.04
3 43.33 27.53 1.25
4 46.02 23.44 1.44
5 48.52 20.32 1.59
6 49.22 19.01 1.55
7 49.15 19.05 1.52
8 46.83 22.78 1.56
9 35.02 34.71 7.14
10 34.7 36.24 7.81
CLAY
11 33.95 16.93 31.84
Total Chemical Total Chemical Mineralogical Mineralogical
Component Grade % Component Grade %
Gibbsite 40.5
Boehmite 2.1
Al,Os 45.2
Kaolinite 0.6
Alumogoethite 1.9
Kaoline 0.7
SiOs 2.2
Quartz 1.5
Hematite 4.5
Fe;Os 23.5
Alumogoethite 19
Rutile 0.5
TiO: 2
Anatase 1.5
Gibbsite 21.5
LOI Boehmite 0.4
. . 24.6
(105°C to 1000°C) Kaolinite 0.2
Alumogoethite 2.5
Available Alumina 40
Reactive Silica 1.2
Organic Carbon 0.09
Moisture (105°C) 9.5
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being the largest producer. From a resource standpoint, the CBG concession
area possesses about 4 billion tons of bauxite deposits, placing it top among all
operating bauxite mines (A Booming Bauxite Mining Industry of Guinea and
Future Prospects/AlCircle Blog, 2020). Bauxite is mined utilizing the open cast
mining method, which includes drilling/blasting and the use of a surface miner
(A Booming Bauxite Mining Industry of Guinea and Future Prospects/AlCircle
Blog, 2020). Surface miners are currently working in more Guinea bauxite mines
because it is a more efficient and environmentally friendly method that does not
require crushing of the ore (Evans, 2016; A Booming Bauxite Mining Industry of
Guinea and Future Prospects/AlCircle Blog, 2020). As demonstrated in Table 2
and Figure 2 below with the mining capacity per year, current bauxite deposits
and the extraction capability of the main mining companies corporations are in
good shape (A Booming Bauxite Mining Industry of Guinea and Future Pros-
pects/AlCircle Blog, 2020).

This suggests that Guinea’s bauxite resources may last for many years, but the
quality of some of these mines, particularly in the alumina sector, may deteri-
orate. Silica in Boke bauxite rarely grows, despite the low alumina value, but si-
lica in Kindia may be slightly greater. Among the mines described above, AGB2A
was the first in Guinea to adopt dry crushing and screening technology for baux-
ite beneficiation, generating one of the highest grade ore, as shown in Table 3
below (A Booming Bauxite Mining Industry of Guinea and Future Pros-
pects/AlCircle Blog, 2020).

The mine produces a lot of fine powder during this dry bauxite beneficiation
process, and the recovery rate of high-grade ore is just 50% - 60% (A Booming
Bauxite Mining Industry of Guinea and Future Prospects/AlCircle Blog, 2020).
The bauxite value of these rejected high-silica fines will be recovered by further
washing and drum washing tests (A Booming Bauxite Mining Industry of Gui-
nea and Future Prospects/AlCircle Blog, 2020).

3%
4% —

13%

B CBG (Sangaredi) B CBG (Kindia) = Fria Bauxite
GAC/ EGA, Boke B COBAD (DianDian) u Alufer (BelAir)

# SMB (Winning Group) CHALCO CDM (Henan Chine)
AGB2A (GBT + Axis)

Figure 2. Major companies bauxite reserves.
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Table 2. Guinea’s bauxite major mining companies resources and reserves (Bauxite -
Ministry of Mines and Geology/Republic of Guinea, n.d.).

Bauxite Companies Resources ~ Mining Capacity ALOs SiOs

(Mt) (Mt/year) Grade % Grade %
CBG (Sangaredi) 4000 19 48 - 50 1.5-2.0

CBG (Kindia) 200 3 44 - 45 3-35

Fria Bauxite 700 3 44 - 45 2-25
GAC/EGA, Boke 1400 12 45 - 47 1.8-2.2
COBAD (DianDian) 2000 3 46 - 48 1.8-2.2
Alufer (BelAir) 120 6 45 - 46 5.0 -6.0
SMB (Winning Group) 1000 35 44 - 45 1.8-2.4
CHALCO 1500 12 44 - 45 1.8-2.4
CDM (Henan Chine) 500 7.5 45 - 46 22-28
AGB2A (GBT + Axis) 320 5 47 - 48 2.5-3.0

Table 3. Guinea bauxite chemical and mineralogical component.

Name Parameters Dry Bauxite Beneficiated
% ALOs Min 48
% SiOs Max 3
Chemical % Fe0s 20 - 23
% TiO2 1.5-2.1
% LOI (105°C - 1000°C) 25-28
Alumina Minerals Gibbsite with <0.5% boehmite
Mineralogical
Silica Kaolinite, then Quartz
% Available Alumina (LT) 44 - 46
Metallurgy 9% Reactive Silica 1.2-15
Particle Size Distribution Lumps (10 - 100 mm)

2.1.4. Development and Utilization Status

As a fast-growing bauxite producer, Guinea’s bauxite output ranks third in the
world in 2017. This West African country accounts for nearly 15% of global
bauxite production. In 2017, Guinea produced approximately 48.64 MMT of
bauxite (see Table 4).

Sangaredi Mine (also known as the Boke Mine) is the largest bauxite mine in
Guinea.

Guinea Bauxite Company (CBG) is a joint venture between Halco Mining (51
percent) and the government that operates one of the country’s primary bauxite
production firms (49 percent) (CBG Guinea Bauxite Mining, n.d.). The mine’s
annual production capacity exceeds 14 MMT. CBG is now one of the world’s

largest bauxite mines (Cbg Guinea Bauxite Mining, n.d.).
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Table 4. Guinea Bauxite production and exportation from 2000.

(E)) (E;)
GDP GDP Average  Average
Total Total P t:
ota ota creeitage Gpp % Change % Change Elasticity Elasticity GDP GDP

Production Exportation of Total

Date (Million  (Million  bauxite

growth in the Total in the Total coefficient coefficient elasticity elasticity
rate % Production Exportation basedon basedon coefficient coefficient

tons) tons) Exported ] .
production Exportation demand for demand for
Production Exportation

2000 17.8 9.5 53% 5 0 0 0 0 0 0
2001 17.18 10.5 61% 3.3 -3.48 10.53 -1.06 3.19 2.61 3.08
2002 17.48 10.4 59% 3.7 1.75 -0.95 0.47 -0.26 2.61 3.08
2003 17.07 11.7 69% 3 -2.35 12.50 -0.78 4.17 2.61 3.08
2004 18.8 11.9 63% 1 10.13 1.71 10.13 1.71 2.61 3.08
2005 19.2 12.7 66% 2 2.13 6.72 1.06 3.36 2.61 3.08
2006 16.7 15.1 90% 3.7 -13.02 18.90 -3.52 5.11 2.61 3.08
2007 16.7 15.2 91% 1.5 0 0.66 0.00 0.44 2.61 3.08
2008 17.7 16 90% 4.5 5.99 5.26 1.33 1.17 2.61 3.08
2009 14.7 13.9 95% -3.5 -16.95 -13.13 4.84 3.75 2.61 3.08
2010 13.7 12.6 92% 1.9 —-6.80 -9.35 -3.58 -4.92 2.61 3.08
2011 14.55 12.9 89% 3.6 6.20 2.38 1.72 0.66 2.61 3.08
2012 16.1 14.5 90% 3.9 10.65 12.40 2.73 3.18 2.61 3.08
2013 16.6 15.2 92% 2.9 3.11 4.83 1.07 1.66 2.61 3.08
2014 20.29 18.6 92% 1.3 22.23 22.37 17.10 17.21 2.61 3.08
2015 20.9 19.7 94% 4.8 3.01 5.91 0.63 1.23 2.61 3.08
2016 32.4 29.45 91% 10.82 55.02 49.49 5.09 4.57 2.61 3.08
2017 51.7 48.64 94% 10.3 59.57 65.16 5.78 6.33 2.61 3.08
2018  59.57 58.05 97% 636 1522 19.35 2.39 3.04 2.61 3.08
2019 70.17 66.28 94% 5.65 17.79 14.18 3.15 2.51 2.61 3.08
2020 87.77 82.56 94% 6.99 25.08 24.56 3.59 3.51 2.61 3.08
(;:;Zf 577.08 50538  88%

To date, Guinea has the second most new bauxite project in the world.

2.1.5. Pricing Bauxite

Costs:

On September 6, 2021, the price of Guinea bauxite in China’s top metal con-
sumer market reached its highest level in nearly 18 months because buyers were
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uneasy about supply after the country’s coup d’état.

Guinea, a West African country, is the second largest bauxite producer in the
world, second only to China.

Asian Metal’s valuation of Guinea bauxite shipped to China is US$50.50 per
ton, up 1% from September 3, and the highest level since March 16, 2020. So far
in 2021, prices have soared by about 16% (Majumder, 2021).

2.2. Domestic Demand in Next Five Years

Elastic Coefficient method:

The alternating rise and fall of the level of economic activity is called the eco-
nomic cycle, which has an important impact on the demand for minerals. The De-
mand elasticity coefficient refers to the change caused by every 1% growth of GDP.

The elasticity of bauxite ore consumption and trade is different from the elas-
ticity of demand price. The price demand elasticity is the percentage of change
in bauxite ore demand caused by 1% change in bauxite price under specified
conditions. It is generally negative, indicating that the price increases, the de-
mand for bauxite ore decreases, and the demand for bauxite increases when the
price decreases. The price elasticity of bauxite demand is closely related to the
elasticity of bauxite consumption and trade, but the sensitive direction in price
changes is just the opposite, and the latter two are generally positive. A large
number of studies show that the relationship between GDP and ore consump-
tion is significantly positively correlated (Zhu, Hong, & Wang, 2019). Therefore,
the elasticity of bauxite consumption and trade reflected by GDP growth can
most truly reflect the sensitivity of national economic development to bauxite
demand during a specific length of time. The greater the cost of bauxite, the
greater the demand for bauxite, the less the demand for bauxite, the greater the
trade demand for bauxite, and the greater the demand for bauxite, the less the
price elasticity of international bauxite.

In Mineral resource demand forecasting, GDP elasticity demand is often used
to refer to the response process of mineral resource demand to the change of
GDP (total or per capita). As In the Mining sector, the Government income
generally comes from taxes and royalties annually, we are going to use Annual
Production/exportation data and Guinea’s GDP growth rate to calculate the
GDP elasticity of demand from 2000 to 2020.

The GDP elasticity of mineral demand can be expressed by the GDP elasticity
coefficient.

The GDP elasticity coefficient is the percentage change in quantity demanded
for every 1% growth of GDP in the total national economy, reflecting the sensi-
tivity of bauxite demand (including import) to GDP growth. The calculation
formula is as follows:

_ %AQ,  AQ/Q,  AQ, GDP
“~ %AGDP AGDP/GDP AGDP Q,

Note: As we use GDP growth rate values, then we will determine the percen-
tage changed in quantity demand of all the data from 2000 to 2020.
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%A Qs = % Change in quantity demanded;

%A GDP= % Change in GDP/GDP growth rate;

E;= GDP elasticity coefficient demand of Mineral resource;
A Q= Change in quantity demanded;

AGDP = Change in GDP;

Qs = Initial Quantity demanded of Mineral resource;
GDP = Initial GDP growth rate.

Determination of % change in quantity:

AQ,

d

%AQ, = -100
where: AQs= Qi — Qu

Note: here, AQ, represents the quantity increased value and @, represents the
updated quantity.

Remarkably, Guinea’s bauxite production and exportation growth from 2000
to 2020 and we also can notice the biggest bauxite quantity production and ex-
portation through these past 5 years, over 52% of Guinea’s bauxite prodution
since 2000 belongs to the period 2016-2020 and 56% of the exported bauxite be-
longs to the period 2016-2020 (see Figure 3, Figure 4 and Table 5). From this
data analysis results, we can also see the improvement of Guinea’s GDP growth
rate (see Table 4 and Figure 5) (Bulletins Statistiques Miniéres - Ministry of
Mines and Geology/Republic of Guinea, n.d.).

100
80
60

Quantity

40
20

1995 2000 2005 2010 2015 2020 2025

Year

—@— Total Production (Million tons) —@— Total Exportation (Million tons)

Figure 3. Guinea’s Bauxite production and exportation growth in quantity.
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-20.00%
-30.00%

Percentage Change

2025

Year

—&@— % Change in Total Production —@— % Change in Total Exportation

Figure 4. % Change in Guinea’s bauxite production and exportation.
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—&@— GDP Elasticity coefficient for production —@— GDP Elasticity coefficient for Exportation

Figure 5. GDP Elasticity of Bauxite consumption.

Table 5. Guinea bauxite production and exportation rate (2000-2015) and (2016-2020).

Year In Quantity In percentage
2016-2020 301.61 52%
2000-2015 275.47 48%

Production

Year In Quantity In percentage
2016-2020 284.98 56%
2000-2015 220.4 44%

Exportation

High and stable demand growth of Guinea’s bauxite is attributed to its wide
application to industries and also to the increasing number of bauxite mining
companies.

The law of demand states that as the price falls, so does the amount de-
manded, although it does not specify how much (Demand Elasticity, n.d.). We
can see on the graphic (Figure 5), the evolution of Guinea’s Bauxite elasticity of
demand. Furthermore, we know that if the demand elasticity is less than one, the
demand is inelastic, if it is equal to one, the demand is unit elastic, and if it is
greater than one, the demand is elastic. Knowing this logic, most of the GDP
elasticity demand that we determined are superior than 1, mostly recent years.
From 2011 up to now the elasticity demand for bauxite exportation is elastic (see
Table 4).

Future forecast or projections:

Guinea’s bauxite shipments have clearly risen, and Chinese alumina factories
will increasingly rely on this ore.

For forecasting the demand/production of mineral resources in the next n
years, we will use the Elasticity coefficient method of forecast to calculate.

The calculation formula is as follows:

Q, =Q,(1+r,)"
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fy

where: E, = =1, =E; Iy

I’GDP

_ 2%AQ,
N

Q. = Forecast value of mineral resources demand in the next 1 years;

Or also: T,

@Q = Actual consumption of mineral resources in the forecast starting
year/previous year;

Ed = Average GDP elasticity coefficient demand for Bauxite Mineral re-
source consumption;

r; = The Average annual growth rate of demand/production for mineral re-
sources;

ropp = The annual growth rate of GDP;

N= Total number of years.

After all analysis, E, for production is 2.61 and for Exportation 3.08, and
also as the ry of the years are approximatively all the same here, so we will be us-
ing the Actual consumption value of mineral resources in the forecast starting
year as the value of ( starting from 2020.

Forecasting the production

1

Qa1 =87.77(1+0.15)" =100.86;

2

Quuze =87.77(1+0.17)" =120.96;

)
Quuzs =87.77(1+0.17)" =142.00;
Qo2 =87.77(140.17)" =166.70;
Quops =87.77(1+0.17)° =195.70.

Forecasting the Exportation

Quozn =87.77(1+0.18)" =103.24;
Quozp =87.77(1+0.22)° =127.56;
Qo0 =87.77(1+0.22)° =153.77;
Quops =87.77(1+0.22)" =185.37;
Quozs =87.77(1+0.22)° = 223.47.

From the forecasting data analyzed in Table 6 and Figure 6, Guinea’s bauxite
will experience an average growth of 9.55% in production and 12.07% in expor-
tation (from 2021 to 2025), which shows a big possibility of high demand of
Guinea’s Bauxite in the coming 5 years.

Stimulated by the entry of new industrial enterprises into the country’s baux-
ite production and the increasing investment and production capacity of existing
enterprises, by the end of 2025, Guinea’s bauxite production capacity is expected
to reach 195.70 MMT.
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Figure 6. Forecasting to 2025.

Table 6. Guinea bauxite production and exportation forecasting data to 2025.

Years Total Production Total Exportation
(Million tons) (Million tons)

2021 100.86 103.24

2022 120.96 127.56

2023 142.00 153.77

2024 166.70 185.37

2025 195.70 223.47

Due to the expected increase in Guinea bauxite exports, strong rivalry may
arise, posing new hurdles for nations exporting high-silicon and boehmite baux-
ite. Only bauxite with high-availability alumina and low-activity silica will be
able to compete at the current alumina pricing. China is without a doubt the
world’s greatest bauxite user. Recently, several alumina mills have been import-
ing Guinea trihydrate bauxite in large quantities. China is anticipated to enhance
its alumina production capacity, according to statistics from Antaike, China’s
non-ferrous metal industry research center (A Booming Bauxite Mining Indus-
try of Guinea and Future Prospects| AlCircle Blog, 2020).

The worldwide bauxite market was valued $9.90 billion in 2019 and is pre-
dicted to increase at a CAGR of 3.3 percent from 2020 to 2027 (Bauxite Market
Size, Share Analysis Report, 2020-2027, n.d.). The market’s expansion is mostly
attributable to rising aluminum demand. Construction, automotive, packaging,
and electrical and electronic devices are among the end-use industries. Bauxite is
primarily utilized as a raw material in the manufacturing of alumina and then as
a raw material in the production of aluminum, hence the market is mostly dri-
ven by global aluminum output (Bauxite Market Size, Share Analysis Report,
2020-2027, n.d.). The sector is undergoing huge transformative changes as a re-
sult of rising demand in China. In 2019, China led the worldwide bauxite sector,
accounting for 58.0 percent of total revenue (Bauxite Market Size, Share Analysis
Report, 2020-2027, n.d.). According to the International Aluminum Association,
China is the world’s greatest producer of primary aluminum, generating around
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58 percent of all aluminum in 2019 (Bauxite Market Size, Share Analysis Report,
2020-2027, n.d.). As a result, as of 2019, China is the largest market, and it is
likely to stay so during the projection period (Bauxite Market Size, Share Analy-
sis Report, 2020-2027, n.d.).

EXPORTATION PREDICTION BASED ON CHINA CONSUMPTION

Supply and demand:

The demand for bauxite will continue to increase because the amount of alu-
minum used in developing countries is much lower than the typical use in more
advanced economies (A/uminium - the Changing Global Market, n.d.).

The world bauxite export trade is growing. In 2019, the total trade volume of
bauxite in major producing countries exceeded 120 million tons. Guinea has
become a major exporter in recent years. In 2019, it exported to China (44.4 mil-
lion tons), Ukraine, Ireland, Germany, India, etc. (A/uminium - the Changing
Global Market, n.d.; Liu & Dong, 2019).

China is the world’s largest user of aluminum and importer of bauxite. China
bought more than 100 million tons of bauxite in 2019, with virtually all of it
coming from Guinea, Australia, and Indonesia (A Booming Bauxite Mining In-
dustry of Guinea and Future Prospects/ AICircle Blog, 2020; Schwart, 2019).

Driven by new investment mainly from China, Guinea’s bauxite exports con-
tinued to grow in 2020 (see Table 7), over 82.56 MT exported and 58% of which
were exported to China. China is expected to remain the mainstay of Guinea’s
bauxite importers (see Table 7).

Based on Table 7 and Figure 7 data from 2000 to 2015, China’s bauxite ex-
portation quantity from Guinea was not that considerable, but these recent five
years with the starting of new Chinese bauxite companies in Guinea, we are ex-
periencing Guinea’s fastest bauxite production and exportation ever, over 34%
of Guinea’s bauxite produce since 2000 were exported to China with 14% of av-
erage bauxite exported to China.

Starting analyzing from 2016, China has import from Guinea 60% of the total
bauxite exported and just import from Guinea 0.51% of total bauxite exported
during the period 2000-2015 (see Table 8 and Figure 8).
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Figure 7. Exportation growth and average.
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Figure 8. Average bauxite exported to China from 2000 to 2020.
Table 7. Guinea bauxite exportation rate to China from 2000.
Date Total Exportation  Total Exported Quantity Percentage
(Million tons) to China (Million tons) Exported to China
2000 9.5 0 0%
2001 10.5 0 0%
2002 10.4 0.000038 0%
2003 11.7 0.00013 0%
2004 11.9 0.00024 0%
2005 12.7 0 0%
2006 15.1 0.00036 0%
2007 15.2 0.0002 0%
2008 16 0.00031 0%
2009 13.9 0.000024 0%
2010 12.6 0.000065 0%
2011 12.9 0.00013 0%
2012 14.5 0.052 0%
2013 15.2 0.57 4%
2014 18.6 0.19 1%
2015 19.7 0.32 2%
2016 29.45 13 44%
2017 48.64 27.6 57%
2018 58.05 38.2 66%
2019 66.28 44.4 67%
2020 82.56 48 58%
Grand
505.38 172.33 34%
Total
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Table 8. Guinea bauxite exportation rate to China from 2000.

Year In Total Quantity In Quantity for In percentage of Total
(M tons) China (M tons) exported to China
2016-2020 284.98 171.2 60.07%
2000-2015 220.4 1.13 0.51%
Total exported to China
Year In Quantity (M tons) In percentage
2016-2020 171.2 99%
2000-2015 1.13 1%

Exported to China

The main China’s bauxite imported from Guinea was made from 2016, over
99% of Chinese Guinea’s importation and 1% is made between 2000-2015 (see
Table 8).

The demand for imported bauxite will continue to rise, and Guinea will be-
come the main contributor (see Figure 9 and Table 7).

Bauxite imports are increasing as China’s bauxite output declines. Given Chi-
na’s total alumina production of 74 million tons and a 2.6-ton average bauxite
consumption, China’s bauxite demand might be in the region of 190 million
tons, with roughly 70 million tons coming from local mines (A Booming Bauxite
Mining Industry of Guinea and Future Prospects/ AlCircle Blog, 2020). Because
of the high-quality bauxite and rapidly-developing infrastructure, China will
import around 120 million tons of bauxite, the majority of which will come from
Guinea (A Booming Bauxite Mining Industry of Guinea and Future Pros-
pects| AlCircle Blog, 2020).

According to Asian Metal, China imported roughly 100.6 million tons of
bauxite in 2019, including 70.7 million tons of bauxite (from Guinea, Indonesia,
Brazil, Malaysia, and India) and 29.9 million tons of boehmite (from Australia
and other nations) (A Booming Bauxite Mining Industry of Guinea and Future
Prospects| AlCircle Blog, 2020). In 2019, Guinea shipped 44.4 million tons of
bauxite to China, with the remaining 25.9 tons of ore going to all corners of the
globe (A Booming Bauxite Mining Industry of Guinea and Future Pros-
pects| AlCircle Blog, 2020; Wood, 2019). The share of Guinea bauxite in China
may expand further in 2021, based on the present trend this year. With a total
export volume of 94.9 metric tons in 2019, Guinea, Australia, and Indonesia re-
main the top three exporters of Chinese bauxite. Bauxite is now imported from
Guinea and Sierra Leone by VEDANTA and HINDALCO alumina refineries (A4
Booming Bauxite Mining Industry of Guinea and Future Prospects/ AlCircle
Blog, 2020).

It is expected that there will be fierce competition in China’s market space in

the next few years. The objective of market participants is to access China’s

DOI: 10.4236/jss5.2022.104029

415 Open Journal of Social Sciences


https://doi.org/10.4236/jss.2022.104029

0. Sanoh et al.

80%
70%
60%
50%

40%

Percentae

30%
20%
10%
0%
2015.5 2016 2016.5 2017 2017.5 2018 2018.5 2019 2019.5 2020 2020.5

Year

—@— Percentage Exported to China @— average Percentage Exported to China

Figure 9. Average bauxite exported to China from 2016 to 2020.

enormous aluminum production industry with their business approach (Bauxite
Market Size, Share Analysis Report, 2020-2027, n.d.). Due to more stringent
mining, the supply of bauxite in China is tightening, and it is expected that
bauxite imports will flood into China in the next few years (Bauxite Market Size,
Share Analysis Report, 2020-2027, n.d.).

3. Conclusion

Overall, Guinea is very interesting: given the concentration of minerals, the
quality of its bauxite deposits is much better, and reserves are important.

So far, it is clear that there is lagged relationship between Guinea’s bauxite
production/exportation, Bauxite prices and Guinea’s government revenues.
Bauxite production/exportation started upwards in 2015-2016 and Guinea’s
government revenues increased accordingly. Therefore, with all these new in-
vestments and expansions in Guinea, the country’s bauxite exports are more
likely to grow. Guinea mining department data shows the incredible exported
quantity of 82.56 million tons in 2020. In 2017 and 2018, Guinea exported 48.64
million tons and 58.05 million tons respectively according to the ministry of
mines and geology of guinea’s data (see Table 4).

With the increase in export volume, the export income of Guinea bauxite is
also expected to increase. And as the export forecast quantity is higher than the
production, Guinea will experience also an increase in production in the coming
years.

The quick growth of Bauxite mining in Guinea has resulted in an equally rap-
id increase of government revenues.

Although COVID-19 has caused the overall economic slowdown, Global and
Guinea’s bauxite and alumina production increased in 2020, the recovery of the
global aluminum market is expected to lead to growth in bauxite and alumina
demand in the next few years.

As many projects in the development stage are expected to be put into pro-
duction soon, and most of the undeveloped bauxite deposits provide major op-
portunities for mining companies, Guinea may to become a global leader in

bauxite production and exportation in the near five years.
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Guinea possesses the world’s greatest bauxite deposits, with over 40 billion
tons of the mineral.

Guinea’s bauxite mining and exports are picking up rapidly. The current
Production volume is about 87.77 MTPA, and it is planned to reach 195.70
MTPA by 2025.

Bauxite is created through redshifts of aluminum-bearing sediments (silt-
stone) and diabase on low-lying plateaus 100 m to 300 m above mean sea level.

Bauxite has a low silica concentration (approximately 2.5 percent SiO,-only
half of which is reactive) and a medium to high alumina content (46 - 48 per-
cent).

Bauxite in Boke is essentially gibbsite with a boehmite content of less than 3%
and low impurity content, then organic component.

Bauxite mining is simple in Guinea, and due to the naturally low silica content
in the ore, no dry or wet beneficiation process is required.

Although the Trombetas bauxite in Brazil is regarded the greatest in the world
in terms of alumina output, the price of Guinea bauxite is relatively low, the re-
sources are relatively large, and the future potential is huge. Guinea bauxite will

become the main motivation of the alumina industry.
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