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Abstract: China’s recent national and international regional development strategies emphasize both
the deepening of the domestic market and the exploration of new markets and resource suppliers
to support China’s industrialization. The cooperation with, and investment in, Africa has become
an integrated part of China’s international regional development strategy. Investment in Africa is
often the result of a decision process that requires balance among local complex political, economic,
social, and geological conditions. Proper decision support analysis is the key for success or failure
of complementary development. Based on location theories, the current study analyzes China’s
mining investment in Africa and derives a set of indicators to form the basis for evaluating China’s
investment strategies in the mining industries in Africa. A multi-criteria decision making (MCDM)
approach, the VIKOR method, is applied to evaluate six African countries based on this set of
indicators. Results suggest that while resource abundance and value are important factors for
mining investment decisions, political stability and local legal system restrictions are weightier in the
decision-making process. China’s outward foreign direct investment (OFDI) in mining industries
in Africa is more inclined to countries with stable political environment, resource endowment and
greater value advantage so that both parties can maximize the benefits from such investment.

Keywords: complementary development; mining investment; investment decision support; AHP;
VIKOR; China

1. Introduction

The rapid development of China has attracted scholarly attention from a variety of
fields during the past decades [1-9]. China’s economy has reached the point that global
investment has become an integrated part of China’s economic development. The recently
issued fourteenth “Five-Year Plan” points out that China’s economic development now
turns from high-speed growth to high-quality growth. The current priorities for China’s
economic development are to optimize economic structures, balance regional development
inequality, boost economic and technological creativity, and increase the degree of China’s
opening-up, specifically in the field of global investment.

Global investment is an integral part of globalization. Globalization has been regarded
as an effective way to re-organize production factors (labor and capital), to increase those
factors’ productivity through international trade and global investment and to speed up the
investing country’s economic development [10-13]. Utesch-Xiong [14] studied China’s for-
eign direct investment policies in transnational acquisition, suggesting that China’s global
investment is composed of both private enterprise-led and government-led investments,
but is primarily dominated by government-led investments. In the past decade, China
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has intensified its OFDI all over the world after it launched the Belt and Road Initiative
(BRI)-sometimes called the One Belt, One Road (OBOR) initiative [15]. Central Asia is
one of the primary spots of interest for China’s OFDI during this period because the Belt
and Road Initiative started from the ancient “Silk Road” that connects China and Europe
through central Asia [14,16-18]. Africa is a strategic location for China’s OFDI considering
the abundant natural resources in this continent [19]. China’s interests in investing in
Africa have grown during the past decades primarily because China and Africa are highly
complementary to each other. China and Africa are in different stages of industrialization.
For the past decades, China has developed to late stages of industrialization with mature
technology, relatively complete industrial system, and accumulated sufficient skilled labor
and capital. Still, to support China’s further industrialization, the demand for raw minerals
and other materials is large [20-24]. Africa, on the other hand, is in the initial stages of
industrialization, hence it has a strong demand for technology, skilled labor and investment
to support its industrialization and economic development. Africa is also abundant in
various mineral resources because of its long-term geological stability. From both the
industrial structure and mineral reserve perspectives, China’s OFDI to Africa, especially
in the mining industries could result in mutually beneficial relationships. As a matter of
fact, Africa ranked second after Asia-Pacific regions as a destination for China’s OFDI
in the mining industries, based on the Standard and Poor’s Global Market Intelligence
database (Figure 1).

Africa,25%

| Latin America and
Caribbean,10%

Europe,9%

United States and
Middle East,0% Canada,6%

Figure 1. China’s global OFDI in the mining industry.

However, direct investment in African countries is often hindered by the complex
local geological conditions, survey completeness, higher risk of failure, and relatively lower
input-output ratio. Moreover, the often unstable social and political conditions in many
African countries and the lower level of overall socioeconomic development could pose
a higher risk for any foreign investment there. Local communities’ responses to foreign
investment, particularly in mining industries, are far from friendly. In fact, Christensen [25]
analyzed the number of mining projects and corresponding number of protests or even riots
in many African countries south of the Sahara, and concluded that the increase in mining
projects in the region could potentially bring twice as many protests or riots that would
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disrupt normal operations of the mining industries. Apparently, higher outputs come with
higher risk. This causes risk analysis and evaluation when investing in African countries’
mining industries a necessity prior to any meaningful investment. Based on the Standard
and Poor’s Global Market Intelligence database, at the time this study was conducted, there
were 3749 investment projects in Africa’s mining industries from 48 countries or places. Of
these, China only invested in 123 projects, covering 25 countries, and focusing primarily
on Tanzania, Congo (Kinshasa), Mozambique, and South Africa.

As China’s industrialization continues and economy grows, China will undoubtedly
seek to invest more into the mining industries in Africa. Evaluating the risks and po-
tential input-output ratio of such investments prior to the actual operation has become
increasingly important for intelligent decision making. Lu and Liu [19] investigated the
relationship between China’s OFDI and Africa’s manufacturing industry. While witnessing
a great improvement in Africa’s economic performance recently, they also argued that the
lagging level of industrialization hinders further investment since investing in the mining
industries does not operate in a vacuum. Without sufficient supplementary supports from
up- and down- stream industries and infrastructure, investing in mining industries could
be prohibitively costly. The current study collects both interested stakeholders’ opinions
through an intensive survey and a relatively holistic profile of candidate countries in Africa
to generate a realistic assessment system regarding China’s OFDI in mining industries. We
attempt to recognize important factors that determine China’s investment with the current
study. Through applying an expert-supported weighting scheme (the analytical hierar-
chical processing method), this study employs a multi-criteria decision making (MCDM)
approach, the VIKOR (in Serbian: VIseKriterijumska Optimizacija I Kompromisno Resenje)
method, to build an investment decision-making model. The analysis is intended to pro-
vide not only decision support for China’s investment in the mining industries in Africa,
but also potential means for other investment related decision making.

The study is organized as follows. After this introductory section, we briefly review
the locational theories and China’s OFDI in general and in the mining industries. The third
section introduces the data and AHP-supported VIKOR methods. Analysis of the data and
discussion of the analysis are presented in the fourth section. The last section summarizes
the study.

2. Theories of Locational Selection

Selecting an appropriate location for certain production activities originates from
the location theory. While von Thiinen introduced transportation cost to the location
selection of agricultural activities, he created a typical location selection “Thiinen Circle”
that establishes the correlation between agriculture location selection and transportation
cost [26,27]. Weber further developed the “Thiinen Circle” in 1909 to apply to industrial
location selection [28-30]. Following similar logic, cost minimization becomes the primary
determinant for finding the best locations for industrial development. In Weber’s model,
cost is a more complex concept that involves not only transportation cost, but also cost of
labor and the effect resulting from agglomeration. In 1960, Hymer proposed the theory
of monopoly advantage, which suggests that transnational corporations often select the
headquarters and places of investment based on national competitiveness, an even more
complex concept, but still rooted in cost-minimization [31]. The concept of location selection
for outward foreign direct investment (OFDI) was explicitly discussed in Dunning’s eclectic
paradigm, which was also referred to as the OLI model, namely, Ownership, Location
and Internationalization [32]. In this paradigm, locational advantage is formally discussed
as one of the determinants for considering OFDI. Buckley and Casson [33] regard the
internalization of the external market as a process of location selection, with the goal still
being cost minimization. Investment will always flow to locations where the overall cost
is the least among the competitors, though the definition of “cost” becomes even more
complex, involving many dimensions beyond the original transportation cost as in von
Thiinen’s model, or cost of production factors as in later theories [16].
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Newer studies often follow similar trains of thought when analyzing various deter-
minants of location selection for OFDI. Recent advancements in multi-criteria decision-
making analytical approaches provide more tools for further understanding of the complex
decision-making processes for OFDI. For instance, Ding and Sun [34] analyzed the spatial
distribution of China’s OFDI globally and concluded that the current spatial pattern was a
direct result of constant changes in the spatial flow of investment increments brought by
China’s Belt and Road Initiative (BRI) instead of a reallocation of China’s OFDI. Huang
and Chen [35] analyze the evolution and development trajectory of China’s OFDI in the
United States from 2000 to 2014 using the geographical concentration index and concludes
that China’s OFDI in the United States has a clear spatial clustering pattern in which
most investment went to locations where comprehensive competitiveness is high. In their
analysis of China’s investment to the state of Indiana, Kelley, Coner and Lyles [36] suggest
that the presence of overseas Chinese nationals also plays a significant role in China’s
overall OFDI, on some occasions even more important roles than local tax rate, income
level and rent level. These studies draw coherent conclusion that the broadly defined “cost
minimization” is still the determining factor for the locational choice of investment.

Studies that specifically focus on OFDI in the mining industries are very limited
despite the obvious importance of such investment. Yet as China develops gradually as an
industrialized nation, the demands for raw or refined minerals has become an inseparable
part of China’s continued industrialization [22]. Such demands have started to attract
governmental and scholarly attention. Per our meta-analysis, currently, most of China’s
OFDI studies focus primarily on three aspects. The first focuses on establishing a relatively
full set of evaluation systems that attempt to evaluate potential gains for China’s OFDI. For
instance, Wang [37] evaluated the investment environment of the countries along the Belt
and Road Initiative for their coal resources and constructed a set of evaluation standards
for China’s OFDI in coal mining industries along the Belt and Road. The second focuses
on ranking locations along the BRI regions for their appropriateness for OFDI. Wu [38]
and Jiang [39] used factor analysis to evaluate a series of factors involving cost, investment
environment and other relevant factors to rank central Asian nations for China’s OFDI. The
factor analysis did incorporate multiple criteria (factors), but the ranking was not based on
compromised importance among those factors, which makes the ranking less convincing.
The third is the study of determinants of location selection. Liu [40] studied how energy
companies select locations for investment taking into consideration institutional, economic
development, and social factors of 74 countries. In addition, Xue, Zhang and Zou [41]
analyzed the 2000-2014 panel OFDI data of China’s state-owned mining enterprises and
found that investment tends to go to countries or regions with higher entrance costs but
lower supervision restrictions. Most of these studies, however, often pay less attention
to the integrated, multiple criteria supported decision-making process. Factors are often
considered as equally important when evaluating the appropriateness or ranking for
China’s OFDL. In addition, most of these studies focus primarily on the traditional resource-
rich regions in central Asia, the Middle East, and southeast Asia. Studies on African
countries often focus on specific mineral resources’ location selection. An overall location
selection strategy for various mineral resources in African countries is still absent. The
current study attempts to fill in this gap.

3. Data and Method
3.1. Data

This study has collected mining investment data from Standard and Poor’s Global
Market Intelligence (https://www.spglobal.com/marketintelligence/en/)’s metal and
mining database. The database is one of the most comprehensive that associate projects
with investors, investing countries and detailed mineral resources. Based on the database,
China has in total 123 mining investment projects in Africa in 25 strategic locations where
mineral resources are abundant.
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The relative stable geological condition of the African continent makes it one of
the most mineral-rich locations on Earth. African countries have long been regarded
as resource-rich sources that support industrialization in the world [42]. Although it is
tempting to use all countries or regions in Africa in the current study, considering data
availability for building evaluating indicators, we must limit the number of countries that
can be evaluated in our current study framework.

When selecting individual countries, this study considers the following five criteria.
First, the countries selected shall be representative of the broad spectrum of African coun-
tries that are mutually complementary in industrial structures so that all possible scenarios
will be considered. Based on Chenery and Syrquin [43], countries can be generally cat-
egorized into three stages of development according to the typical shifts in the sources
of growth, namely, the stages of primary production, industrialization and, finally, the
developed stage. The production in countries at the primary production stage is domi-
nated by agriculture with limited demand for manufactured goods. The production of
industrialization countries shifts to resource mining and refinery and manufacturing. For
the developed economies, it is the rise of service industries that mark this stage. Although
African countries have experienced impressive growth in the new century thanks primarily
to stable and plentiful mineral and oil reserves, except for a very few, the majority of
African countries are in the primary production and early stages of industrialization [19].
Our selection of countries will focus primarily on countries in the primary and early in-
dustrialization stages because countries in these two stages could potentially benefit the
most from accepting China’s OFDI in the mining industries. Second, according to the
project data of the S.P. Global Financial Intelligence database and the analysis of China’s
spatiotemporal investment patterns in Africa, the location of global investment there is
primarily in the Sub-Sahara, as are China’s existing investment projects. Hence our current
study selects countries in Sub-Sharan Africa. Third, to better evaluate investment priorities
for different candidates, this study considers not only countries that China has invested in,
but also countries China intends to invest in soon. Fourth, the countries that are selected
for analysis not only have abundance in mineral resources, but also have a relatively large
variety of mineral resources. Fifth, because the evaluation will cover a broad spectrum of
conditions including political, socioeconomic, and geological aspects, data availability is
essential for successful evaluation. Countries selected shall have available data that we can
either extract or calculate from to obtain necessary evaluation metrics.

Based on these considerations, we have identified six countries for our evaluation.
These include Djibouti, Malawi, Ghana, Uganda, Tanzania, and Eritrea (marked as A1-Aq
in Table 1). Of the six countries, based on their per-capita GDP in 2019 and the Sub-Saharan
Africa section of the International Monetary Fund’s Regional Economic Outlook, Malawi
($399) is the example of a primary production economy. Uganda ($686) and Tanzania
($1052) are in the early stages of industrialization. Eritrea ($2207), Ghana ($2244), and
Djibouti ($2457) can be regarded as countries in the middle stages of industrialization. No
late industrialization or developed stage countries were selected because these countries
have relatively lower interest in China’s OFDI in the mining industries as their primary
economic drive is in the service industries and so are not among the high priority groups
for China’s OFDI in mining industries. Among these six countries, China has already
invested in the mining industries of Eritrea, Ghana, and Tanzania, but also aims to invest
in Malawi, Uganda, and Djibouti in the future. These six countries are rich in mineral
resources and have a relatively large variety of mineral resources, each with distinctively
dominant mineral resource (see Table 1) and are of strategic importance to support China’s
ongoing industrialization.
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Table 1. Mineral resources of the six selected countries.

Country Mineral Resources Additional Information
Djibouti (A1) Salt, Limestone, Perlite, etc. Perlite: 48 million tons
Rare Earths, Titanium, Bauxite, = Titanium: approximately 1.5 billion tons
Malawi (Aj) Uranium, Diamond, Pyrite, Bauxite: 280 million tons
Limestone, Coal, Graphite, etc. Uranium: 2.4 million tons

Gold, Diamond, Bauxite, Iron, Gold: 200 million ounces

Ghana (A3) Manganese, Oil and Gas, etc. Bauxite: 18.91 mi.lli.on tons
Manganese 49 million tons
Oil, Mica, Feldspar, Limestone,
Phosphate, Iron, Tantalum, Oil: 6 billion barrels

Uganda (A4) Vanadium, Copper, Cobalt, Natural gas: 14.2 billion cubic meters

Molybdenum, Graphite, and Phosphate: 250 million tons

Gold, etc.

Gold, Diamond, Iron, Nickel, Gold: 18 million ounces

Tanzania (Ajs) Uranium, Phosphate, Coal, Diamond: 2.5 million tons
Natural Gas, etc. Iron: 130 million tons

Copper, Zinc, Gold, Silver, Lead,
Eritrea (Ag) Iron, Manganese, Nickel, Barite,
Kaolin, Asbestos, Feldspar, etc.

3.2. Methods: A Multi-Criteria Decision-Making (MCDM) Approach, the VIKOR Method

The VIKOR method is an MCDM approach proposed by Opricovic and named in
Serbian (VIseKriterijumska Optimizacija I Kompromisno Resenje). The approach has
been further detailed in two publications in the European Journal of Operational Research by
Opricovic and Tzeng [44] and Opricovic and Tzeng [45]. The central idea of the VIKOR
method is essentially an evaluation of an object’s “distance” to the favorable criteria. It
was originally developed to solve decision-making problems with conflicting solutions
and criteria with different units. VIKOR assumes that compromise is necessary and
acceptable for conflicting solutions because the criteria for evaluating a specific decision
often come in various forms with different units and measure different aspects that are
often incommensurable. Compromise suggests that the decision maker will seek a solution
that is closest to the ideal, and the alternatives are evaluated according to all established
criteria. The VIKOR ranks alternatives and determines the best compromise among the
choices. Considering China’s investment decisions in African countries will ultimately
involve aspects of resource abundance, local institutional conditions, political conditions,
infrastructure completeness, international market, and other costs, The VIKOR method
provides a rather effective evaluation approach to produce a reasonable solution.

In essence, the VIKOR approach attempts to find a solution that minimizes the “dis-
tance” to the ideal value. The evaluation follows these steps:

First, a group of evaluation criteria will be collected for each investment candidate
country, recorded as F = { fl-]-}, i=1,...,where n is the number of criteria, j=1, ..., m, is
the number of candidates under consideration. For evaluation convenience, the individual
fﬁl-j is often standardized as the fraction of the maximum value of each row (each criterion).

Second, the favorable value and the less favorable value of a criterion is determined as
f;" and f;". For the benefit criterion, f; is the maximum value of all the collected information;
and for cost criterion, f;" is the minimum value.

Third, the group effectiveness value is determined for any solution as a weighted and
normalized Manhattan distance (we tried other distance measures such as the Euclidean
distance in determining the group effectiveness value, and the results stay unchanged):

Si=Y.qwilff = fij)/ (fi* - fz) D

and the individual regretful-ness value as a Chebyshev distance:
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Ry = max(wi(f] — f3)/ (fi = £)) @)
where w; is the weight assigned to individual criterion. The weights are determined in this
study through an expert survey and conversion system, namely, the analytical hierarchical
process (AHP) method. Experts’ opinions are collected through an intensive questionnaire
survey during our initial research period. A group of professors, governmental officials,
and mining industry practitioners are surveyed to evaluate the importance of the selected
criteria in terms of investing in mining industries in African countries. The feedback is
processed to obtain the weights. Detailed procedures will be presented in a later section.

Fourth, a benefit ratio Q; for the jth region can be obtained as:

Qi=v(5-5%)/(5 =5)+(1—-v)(Rj—R*)/(R™ —R") (3)

where S* = min (5), S~ = max (Sj), R = min (Rj), and R™ = max (R;). v is regarded as a
weight for the strategy of maximum group utility, whereas (1 — v) is the weight of the
individual regret. Often v is set to be 0.5, and this is the case in the current study to reflect
that the benefits and regrets are similarly weighted, since we do not have a strong reason
to favor one over the other. The compromise is in the middle point. After such a process,
the group utility can be maximized while the negative impact minimized.

Fifth, a solution is obtained via ranking the S;, R;, and Q; values ascendingly. A
compromised solution is obtained by the best ranked Q; (minimum Q;-) if two conditions
are satisfied.

Condition 1: Q-; — Qjy1) = 1/(m — 1), where Q1) is the second ranked in Q.

Condition 2: §; and/or R; must also be the best ranked (minimum).

Condition 1 is regarded as “acceptable advantage,” while condition 2 is regarded as
“acceptable stability in decision making.” This is because when both conditions are met,
this compromised solution is stable within a decision-making process. If, however, one of
the conditions is not satisfied, then a set of compromised solutions will be proposed that
consists of j and (j + 1) if only the second condition is not satisfied, orj,j+1,...,j + kif
the first condition is not satisfied. k is determined by the relation Q5 — Q- <1/(m-1),
andj+k <m.

The obtained compromised solution may be accepted by the decision makers because
it provides a maximum utility of the majority (represented by min(S)), and a minimum
individual regret of the opponent (represented by min(R)). In this process, the measures S
and R are integrated into Q to obtain this compromised solution, which forms the basis for
an agreement established by mutual concessions.

3.3. The Evaluation Indicators

To proceed with the VIKOR decision-making process, a relatively complete set of
evaluating indicators must be determined a priori. This set of evaluating indicators is
recorded as F = { fii }, as aforementioned.

Selection of specific indicators follows typical location theory narratives. In the
classical location theories, cost minimization is the ultimate goal that determines the
final location selection of industries [30]. Similar logic applies to investment location
selection, though detailed manifestation varies per different industries, cost (broadly
defined) minimization and benefit maximization are still the goals for optimal locations.
Dunning [32] and Dunning [46] discussed the location factors for OFDI in detail. Based on
the eclectic paradigm, Dunning considered four types of factors that determine the OFDI's
location, namely, market factors, including market size, market growth, market patterns
and customer types; trade barriers, including tariff and the cost of localization of foreign
investment; regional costs, including costs for raw materials, labor, and transportation; and
the investment environment, including the degree of preference of policies and regulations
relating to foreign investment, the stability of foreign direct investment policies and the
stability of financial currencies. These four types of factors provide the foundation for
building the evaluating indicators for the current study.
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When selecting individual indicators, our goal is to provide an evaluating tool that
best reflects the investment host countries’ broad investment environment, especially in-
vestment environment in the mining industries. Based on the classical location theory,
previous studies in foreign mining industry investment [47-51], the unique characteristics
of the mining industry, and data availability for the six candidate countries, this study
selects 23 individual indicators categorized into 6 groups, namely, the political and devel-
opmental environment, economic development, legal environment, resource endowment
and value, geological conditions, and local infrastructure (Table 2).

Table 2. Indicators and how they are measured.

Criteria

Individual Indicators (B) Values

Political
environment
(0.531)

1 = Not democratic; 2 = weakly democratic; 3 = somewhat

Political B1 . . . .
olitical system democratic; 4 = relatively democratic; 5 = democratic

1 = Has embassy with China; 2 = Relatively friendly with China;
Foreign relationship B2 3 = Partnership with China; 4 = Traditionally partnership with
China; 5 = Ally-like relationship with China

1 = No participation; 2 = participate in 1-2 organizations;
3 = participate in 3-5 organizations; 4 = participate in 6-10
organizations; 5 = participate in more than 10 organizations

Participation in international
organizations B3

1 =No MOU or MOU is negotiating with China; 2 = Has MOU

with China in other fields; 3 = Has MOU at the mining industry

level; 4 = Has MOU at the departmental level; 5 = Has MOU at
the national level

MOU B4

Economic
environment
(0.103)

Based on 2019 GDP ranking in Africa:
GDP B5 1 = ranked 41-54; 2 = ranked 31-40; 3= ranked 21-30;
4 = ranked 11-20; 5 = ranked top 10

Based on the industrialization level of the six countries:
Industrial structure B6 1 = ranked 5th and 6th; 2 = ranked 4th; 3 = ranked 3rd;
4 = ranked second; 5 = ranked first.

Based on the portion of mining industry in all industries of the
Development of mining industry B7 six countries: 1 = ranked 5th and 6th; 2 = ranked 4th;
3 = ranked 3rd; 4 = ranked second; 5 = ranked first.

Legal environment

1 = No regulation; 2 = little regulation; 3 = some regulation;

Investment protection regulation B8 4 = has regulation; 5 = many types of regulation.

1 = No regulation; 2 = little regulation; 3 = some regulation;

Mining regulation BY 4 = has regulation; 5 = many types of regulation.

(0.044) 1 = No reculation: 2 = i s a s
. . . = gulation; 2 = little regulation; 3 = some regulation;
Environmental protection regulation B10 4= has regulation; 5 = many types of regulation.
FDI reeulation B11 1 = No regulation; 2 = little regulation; 3 = some regulation;
& 4= has regulation; 5 = many types of regulation.
. 1 = Very low demand; 2 = Low demand; 3 = Some demand;
Types of minerals and demand B12 4 = High demand; 5 = Very high demand.
Resource 1 = small reserves and low quality; 2 = medium low reserves

endowment and
value (0.171)

Mineral reserves and quality B13 and quality; 3 = medium reserves and quality; 4 = relatively
large reserves and quality; 5 = large reserves and quality

Based on the ranking of the six countries: 1 = ranked 5th and
Socioeconomic values B14 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.

Geological
conditions and
relevant work
(0.068)

1 =No survey; 2 = Limited survey; 3 = Some survey;

Survey completeness B15 4 = Relatively complete survey; 5 = Complete survey.

Based on the ranking of the six countries: 1 = ranked 5th
Credibility of local information B16 and 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.
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Table 2. Cont.

Criteria Individual Indicators (B) Values
Based on the ranking of the six countries: 1 = ranked 5th and
Total length of local road network B17 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.
Based on the ranking of the six countries: 1 = ranked 5th and
Total length of local railway B18 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.
Based on the ranking of the six countries: 1 = ranked 5th and
Local air transportation B19 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.
Based on the ranking of the six countries: 1 = ranked 5th and
Infrastructure Local water transportation B20 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
(0.083) 5 = ranked first.

Based on the ranking of the six countries: 1 = ranked 5th and
Hydropower B21 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.

Based on the ranking of the six countries: 1 = ranked 5th and
Electricity B22 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.

Based on the ranking of the six countries: 1 = ranked 5th and
Telecommunication B23 6th; 2 = ranked 4th; 3 = ranked 3rd; 4 = ranked second;
5 = ranked first.

The political and developmental aspect of the host country includes the political
system, foreign relationship, participation in international organizations, and the signing
of MOUs with China. Among them, political system is measured with the degrees of
democracy of the host country. If the government was established without democratic
election and changed within a year, it is regarded as “not democratic”. If the government
was established without democratic election but stayed stable over a year, it is regarded
as “weakly democratic”. If the government was established with democratic election but
changed within a year, it is regarded as “somewhat democratic”. If a government was
established with democratic election and stayed stable for 1-3 years, it is regarded as
“relatively democratic”. If the government was established with democratic election and
stayed stable for over 3 years, then it is regarded as “democratic”. Detailed definitions for
the other three indicators are summarized in Table 2. These indicators provide a broad
definition of the global geopolitical evaluation of the host countries and their relationship
with China. Apparently, investing in a country that might have hostile feelings toward
China or Chinese investment in the past will not be beneficial in the long run.

The economic development aspect includes the total economic output, economic
structures, and the developing status of the mining industries in the host country. Detailed
definitions are also summarized in Table 2. This category describes the potential of the
host countries to accept OFDI from China to create a mutually beneficial cooperation in the
mining industries.

The local legal environment, specifically the law and regulation conditions regarding
investment and mining, includes investment protection regulation, mining regulation,
environmental protection regulation, and FDI regulation. The local legal environment
serves as both a protection of China’s OFDI and in some cases a restriction to protect the
local environment and hence place a limit on intensive OFDI in environmentally damaging
industries such as mining. If there is no regulation of the corresponding legal environment,
it will be assigned value 1 (no regulation). If the country has 1 regulation item, it will
be assigned value 2 (little regulation). If the country has 2-3 regulation items, it will be
assigned value 3 (some regulation). If the country has 3-5 regulation items, it will be
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assigned value 4 (has regulation). If the country has over 5 regulation items, it will be
assigned value 5 (many types of regulation) (Table 2).

The category of mineral resources endowment conditions in the host countries is
apparently one of the major determining factors for mining industry investment. Types of
minerals and demand, mineral reserves and quality, and these minerals” socioeconomic
values are considered in this category. Values for “types of minerals and demand” and
“mineral’s socioeconomic values” are determined based on China’s demand and evaluation
for the minerals and are acquired through the survey with China’s governmental officials,
scholars, and mining industry practitioners. “Mineral reserves and quality” information is
extracted from the corresponding countries’ mineral reserve and quality surveys.

The geological condition category includes primarily the surveys done by China
(having no survey is assigned the value of 1; having one survey is assigned the value of 2;
having 2-3 surveys is assigned the value of 3; having 4-5 surveys is assigned the value of 4;
and having more than 5 surveys is assigned the value of 5), and surveys available from the
host countries (this indicator is based on the same survey as China’s governmental officials,
scholars and mining industry practitioners). This category provides a confidence measure
of China’s OFDI to the host countries” mining industries.

The infrastructure category includes road length, railroad length, airport capacity,
water transportation capacity, hydropower, electricity, and telecommunication capacity.
Infrastructure is the fundamental guarantee for profitable OFDI. All values are assigned
based on the ranking of the corresponding countries using publicly available data from the
Ministry of Commerce of China (http://fec.mofcom.gov.cn/article/gbdqzn/).

These indicators serve the purpose on the national level of suggesting how well an
OFDI host country is prepared to engage in global investment and economic activities. All
indicators are listed in Table 2. The value of each indicator is ranked based on the specific
indicator’s meaning and is also summarized in Table 2.

Following these fundamental theoretical narratives and the significant differences in
geographical environments, geological characteristics and investment environment charac-
teristics of African countries, this study believes that the selection of mining investment
location in Africa is a multi-factor interaction process with conflicting priorities among the
indicators and that, as such, compromises will be needed. Before we engage in applying
multi-factor decision making via the VIKOR approach, we also need to emphasize that
these categories and individual indicators are unlikely to weigh the same when the deci-
sion as to whether to invest in a specific country is made. Far from it, we believe for the
best understanding of the multifactor decision-making process, it is necessary to weigh
those individual indicators and categories based on the opinions of various interested
stakeholders, including experts, decision-makers, and practitioners in the mining industry
and governmental management departments.

3.4. AHP Weighting Scheme

Weighting can happen with both objective ranking, which can be derived from the
numeric values of the indicators via statistical means, such as variance explained, entropy
calculated, or likelihood ratio compared [52-54], and subjective ranking that relies on prior
experience and knowledge of the specific field [55,56]. In decision making, oftentimes
weighting is less likely directly derivable from data alone. More importantly, because
decision making is not likely a static, one-size-fits-all process, it often requires flexible ad-
justment because of potential dynamic changes. In such scenarios, experts and practitioners’
prior experience and opinions become critical factors for appropriate decisions.

Through a literature review and our previous investigations, we found that the time-
tested approach, an analytic hierarchy process (AHP), is well suited for providing reason-
able weights based on expert opinions for individual indicators in our study to facilitate
decision making [55-57]. AHP is proposed to solve operational optimization problems that
attempt to integrate various experts’ opinions. It is well suited for weighting problems
when the goal is layered with sub-categories and individual indicators such as the case in
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our current study. In principle, AHP solves a weighting problem by simulating the thinking
process when human beings are faced with a complex decision-making issue. It sets a goal,
then finds sub-goals that are components of the goal, then moves further until quantifiable
and measurable indicators are identified. Cross-comparison of these individual indicators
in terms of their relative importance to their immediate upper-level category will produce
quantifiable weights. By repeating this process, we are able to produce a systematic set of
weights that incorporate multiple experts’ prior experience in the final weighting scheme.

AHP produces weights following these four steps. First, it identifies and establishes
the hierarchical structure of the decision-making problem. Second, at each hierarchy (level),
it requires establishing a cross-comparison matrix based on surveyed experts’ opinions and
prior experiences. Third, we will then derive individual weights under each sub-category
from the cross-comparison matrix. Fourth, from the bottom up, for each hierarchy (level), a
cross-comparison matrix can be established based on the bottom-most layer’s weights, and
sub-hierarchy (level) weights can be established similarly until all hierarchies obtain their
weights [55]. The procedure is nicely implemented in the software YAAHP [58] that the
current study uses.

4. Results and Discussion

To apply the AHP expert evaluating approach to provide weights for the different
indicators, and also to solicit experts” opinions on how to set values for some individual
indicators based on the rules listed in Table 2, a survey with pairwise cross-evaluation
of the 23 indicators under the 6 groups (the structure of the indicators is reported in
Table 2) is distributed through email and individual interviews to a group of 300 interested
stakeholders of mining investment, including governmental officials, academic scholars,
and mining industry investment practitioners. The experts were asked to cross-compare
individual indicators based on a scale of 1-9 in the cross-comparison matrix under each
sub-category, where 1 suggests both indicators are similarly important under the sub-
category, 3 means the row indicator is slightly more important than the column indicator,
and 5 means more important, 7 even more important, and 9 dominant. Even numbers are
used if experts” opinions conflict. In addition, during the survey, the experts were also
asked to provide their values based on their prior experiences for individual indicators
based on Table 2’s definition to compensate for possible incompleteness of the indicators in
some countries. Table 2 gives the explanations of how to rank each indicator. The experts
were asked to provide their assessment of those indicators for each of the six countries
based on these explanations. An amount of 246 survey reports were collected. Among
them, 210 contained useful and complete information. Since the individual indicators
were recorded as ranking orders, the median scores for each individual indicator under
the six categories are reported in Table 3. The standardized values are reported in Table 4
along with the favorable (f;") and least favorable (f;') values. By manipulating the pairwise
cross-evaluation survey results and the AHP structure, using the YAAHP software [58], we
are able to produce the individual weight for each indicator under the goal of selecting the
optimal location for OFDI in mining industries. The results are reported in Table 5.

Table 3. Expert evaluation scores.

Indicators Aq Ay Aj Ay Ajg Ag
By
B,
B;
By
Bs
Be
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Table 3. Cont.

Indicators Aq Ay Aj Ay A Ag
By 2 4 4 3 4 2
Bg 1 1 2 3 4 1
Bo 2 2 5 4 5 5
B1o 2 3 4 5 5 2
B11 3 3 3 5 5 3
B1» 1 3 5 5 5 5
B13 5 5 5 5 5 5
B1a 1 1 4 3 5 2
B1s 2 2 3 3 5 3
B16 1 1 5 2 3 4
B17 1 2 3 4 5 1
B1s 2 1 3 4 5 1
B1g 2 1 5 4 3 1
Byo 3 1 4 1 5 2
By 1 1 2 3 5 4
Bj» 1 1 4 3 5 2
B3 1 2 4 3 5 1

Table 4. Standardized values and the ideal and least ideal values.

Indicators  Aq A, A3 Ay As Ag fi’ fi
B4 1.00 0.60 1.00 1.00 1.00 1.00 1.00 0.60
B, 0.25 0.25 1.00 1.00 1.00 0.25 1.00 0.25
B3 0.67 0.67 1.00 1.00 1.00 1.00 1.00 0.67
B, 0.50 0.50 1.00 0.50 1.00 1.00 1.00 0.50
Bs 0.20 0.40 1.00 0.80 1.00 0.40 1.00 0.20
Be 0.25 0.25 0.50 0.75 0.50 1.00 1.00 0.25
By 0.50 1.00 1.00 0.75 1.00 0.50 1.00 0.50
Bs 0.25 0.25 0.50 0.75 1.00 0.25 1.00 0.25
Bo 0.40 0.40 1.00 0.80 1.00 1.00 1.00 0.40
B1o 0.40 0.60 0.80 1.00 1.00 0.40 1.00 0.40
B11 0.60 0.60 0.60 1.00 1.00 0.60 1.00 0.60
B12 0.20 0.60 1.00 1.00 1.00 1.00 1.00 0.20
B13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
B4 0.20 0.20 0.80 0.60 1.00 0.40 1.00 0.20
B1s 0.40 0.40 0.60 0.60 1.00 0.60 1.00 0.40
B1s 0.20 0.20 1.00 0.40 0.60 0.80 1.00 0.20
B17 0.20 0.40 0.60 0.80 1.00 0.20 1.00 0.20
B1s 0.40 0.20 0.60 0.80 1.00 0.20 1.00 0.20
B1og 0.40 0.20 1.00 0.80 0.60 0.20 1.00 0.20
By 0.60 0.20 0.80 0.20 1.00 0.40 1.00 0.20
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Table 4. Cont.
Indicators  Aq A, Az Ay As Ag fi* fi
B> 0.20 0.20 0.40 0.60 1.00 0.80 1.00 0.20
Bos 0.20 0.20 0.80 0.60 1.00 0.40 1.00 0.20
Bys 0.20 0.40 0.80 0.60 1.00 0.20 1.00 0.20

Table 5. AHP determined weights of individual indicators.

Individual Indicators’

Individual Indicators’

Goal Criteria Individual Indicators (B) Weights on Criteria Weight on the Goal (W;)
Political system By 0.210 0.1115
Foreign relationship B, 0.195 0.1035
Political environment Participation in i ional
(0.531) art1c1pat10r.1 in }nternatlona 0.164 0.0871
organizations B3
MOU By 0.432 0.2294
GDP By 0.260 0.0268
Economic Industrial structure Bg 0.327 0.0337
environment (0.103) Devel t of mini
evelopment of mining
industry B, 0.413 0.0425
Investment protection
regulation Bg 0.384 0.0169
Legal environment Mining regulation By 0.301 0.0132
(0.044) Environmental protection
regulation By 0.123 0.0054
FDI regulation By 0.192 0.0084
OFDI location Types of minerals and
selection yp 0.550 0.0941
demand By,
Resource endowment Mi 1 d
and value (0.171) fneral reserves an 0210 0.0359
quality By3
Socioeconomic values B4 0.240 0.0410
Geological conditions Survey completeness Bys 0.667 0.0454
and relevant work Credibility of local
(0.068) information Byg 0.333 0.0226
Total length of local road
network By 0.065 0.0054
Total length of local
railway Byg 0.224 0.0186
Infrastructure (0.083) Local air transportation Byg 0.051 0.0042
Local water transportation By 0.146 0.0121
Hydropower By 0.199 0.0165
Electricity By, 0.215 0.0178
Telecommunication Bys 0.100 0.0083

By feeding data in Tables 4 and 5 into the VIKOR procedure, the resulting S;, R; and
Qj for each country and the ranking are recorded in Table 6.
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Table 6. VIKOR results for the six countries.
Countries Aq Ay Az Ay Ajg Ag
Sj 0.8420 0.8638 0.1184 0.3868 0.0359 0.3265
R; 0.2294 0.2294 0.0303 0.2294 0.0225 0.1035
Qj 0.9868 1.0000 0.0686 0.7119 0.0000 0.3712
Sj ranking 5 6 2 4 1 3
R]- ranking 4 4 2 4 1 3
Q) ranking 5 6 2 4 1 3

The results from Table 6 are straightforward. For the six countries that are included
in the current study, the VIKOR approach suggests the final ranking for China’s OFDI in
mining industries is that Tanzania (As-) might be the best choice for investment in the
immediate future, followed by Ghana (Aj3), Eritrea (A¢), Uganda (Ay4), Djibouti (A1), and
Malawi (Aj). Surprisingly, Eritrea is one of the countries that China had already invested
in its mining industries but is ranked less favorably than Tanzania and Ghana for mining
OFDl in our study (3rd). Ghana seems to be a viable candidate for the next round of China’s
investment in mining industries in Africa. The other two countries, Djibouti and Malawi,
are less favorable for China’s near future OFDI in mining industries. By checking the
individual indicators, along with their AHP produced weights, we can draw the following
detailed conclusions.

First, based on the experts’ opinions, using the semi-quantitative AHP approach, this
study discovers from an OFDI perspective that the political environment has the highest
weight for interested Chinese stakeholders when determining locations for investment in
the mining industry in Africa (0.531, Table 1). This is followed by resource endowment and
value (0.171), economic environment (0.103), infrastructure (0.083), geological conditions
and relevant work (0.068), and legal environment (0.044). This result agrees with many
other studies that investigate investment in Africa, especially China’s investment in the
mining industries [25,48,59]. This is understandable since investment in mining industries
tends to be long-term investment, a stable political environment provides higher security for
guaranteed investment return. An unstable political environment means that investment
risk could easily be out of control. Only for a politically stable country will the high
resource endowment and value become an important consideration for investing in mining
industries. Economic environment and infrastructure represent the potential for the host
countries to develop successful and longer-term investing plans with China. Although the
current study investigates China’s OFDI in the mining industry in African countries, the
mining industry does not exist in a vacuum. It can hardly develop successfully without the
support from other industries in the economy and the fundamental infrastructure, such as
road, railway, and the like. Geological conditions and survey and the legal environment
of the host countries tend to weigh less when the interested stakeholders are making
the decision for investment. For one thing, it is well known that the African continent
has been in a very stable geological status for millions of years, which suggests global
survey through advanced remote sensing technology is sufficient to provide satisfactory
results of the geological conditions and resource reserves for any of the host countries. For
another, while the local legal environment is important for China’s longer-term OFD], it
also reflects the possibility that most of the host countries’ legal environments are relatively
weak. Many of China’s mining companies in African countries are often operating on a
semi-autonomous status [60,61], suggesting local legal environment might not present as a
significant impact factor for China’s OFDI location decisions.

Second, this study suggests that the AHP-supported VIKOR approach provides an
important ranking for not only the six candidate countries examined in this study, namely,
Tanzania, Ghana, Eritrea, Uganda, Djibouti, and Malawi, but also for countries at different
development stages to guide China’s future OFDI in the mining industries. The approach
reflects the combined experiences from relevant stakeholders (governmental officials,
scholars, and mining industrial practitioners), which is critical in decision making. Each of
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the six countries has distinctively different political, economic, regional, production factor,
resource endowments and other characteristics. More importantly, the ranking suggests
that African countries in the early stages of industrialization constitute the primary target
countries for China’s OFDI in the immediate future, although countries in the middle stage
of industrialization can be closely examined to proceed with care. Countries in the primary
production stage are not among the top priority for China’s OFDI. The VIKOR approach
clearly reveals that China and the African countries at the early stages of industrialization
are most complementary in terms of capital, labor, and investment structures. Investing in
these countries could potentially yield the highest mutual benefits for both China and the
host countries.

Third, by checking the characteristics list of the individual countries, more detailed
observation about all the six candidate countries follows. Tanzania is one of the few
countries in Africa that enjoys relatively long-term political stability. Tanzania’s foreign
policy emphasizes non-alignment in the international political arena and has a long-term
cooperative relationship with China. China has invested in many fields including mining
in Tanzania during the past several decades. According to the Standard and Poor’s Global
Market Intelligence data, China’s investment in Tanzania’s mining industries is the largest
in Africa. Tanzania has gold, diamond, iron, nickel, uranium, phosphate, coal, natural
gas, and other minerals (Table 1). Its mineral resources rank fifth in Africa. China has
high demand for many of its mineral resources. Currently, Tanzania is in the early stages
of industrialization, with GDP ranking 10th in African countries in 2019. Mining-based
heavy industries are the main industries driving its economic growth. The Tanzanian
government also attaches great importance to the development of the mining industry.
On the other hand, due to financial and technological restrictions, Tanzania is unable to
develop its rich mineral resources on its own. The country has a high desire to bring in
foreign investors for the development of its mining industries. In addition, Tanzania’s
infrastructure is relatively complete and can adequately support the development of its
mining industry. Tanzania has continuously improved its legal system because of its
relative political stability. It has recently classified mining as the most beneficial sector for
economic development, provided policy and legal support, and strengthened regulation
of resources and environmental protection. All these movements are conducive to the
healthy and sustainable development of the mining industry in Tanzania and are healthy
signs welcoming OFDI in its mining industries. The VIKOR approach successfully picks
Tanzania as the most promising candidate for China’s future OFDI in mining industries.

Following Tanzania, Ghana ranked the second most promising candidate via the
VIKOR approach. Ghana has a sound political environment. During the past decades, it
has actively participated in international organizations, pursued a pluralistic and pragmatic
foreign policy and is the second country in sub-Saharan Africa to establish diplomatic
relations with China. Ghana is one of the key countries in China’s aid to Africa. There
are currently close to 200 mining projects invested in Ghana worldwide, but China has
fewer mining projects in Ghana and has potential for further cooperation and expansion in
Gahan’s mining industries. Ghana is rich in mineral resources, including gold, diamonds,
bauxite, iron, manganese, oil and gas, and other mineral resources (Table 1). Ghana’s
economy is growing strongly. Its GDP ranks 9th in 2019 in Africa. However, in Ghana,
the service industry accounts for the largest proportion of its economy. The overall level
of industrial development remains relatively low. In recent years, the status of industry
in its national economy has increased, the Ghanaian government puts a high priority on
attracting foreign investment to promote its economic and social development. Mining
is a major industry for industrial development, with gold and oil extraction being one of
the backbones of Ghana’s economy. In recent years, Ghana has continuously improved
its infrastructure, strengthened its geological survey to provide more accurate informa-
tion regarding the country’s mineral reserves, and continuously improved its financial
environment, which has played a significant role in attracting foreign investment in its
mining industry.
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The third ranked country, Eritrea, has a relatively stable political environment and
comparably richer mineral resources (Table 1). Eritrea is also one of the relatively developed
countries among the six candidates. It is one of the three countries that are in the middle
stages of industrialization. The comparably developed status provides better infrastructure
conditions and better relevant service sectors supporting the development of mining
industries in Eritrea. China has already invested with three mining projects in Eritrea. The
accumulated experiences provide invaluable experiments for continuing investment in not
only Eritrea, but also other African countries that have similar socioeconomic, cultural,
and political environments as Eritrea. The fourth ranked country, Uganda, has an overall
locational advantage for being a coastal country that has convenient access to mass ocean
transport. Comparing with Tanzania and Ghana, the one downside for Uganda is its
relatively unstable political environment since it established its diplomatic relationship
with China on 18 October 1962. Uganda’s political situation has only stabilized in recent
years after Museveni came to power in 1986, ending years of civil war. Still, China and
Uganda have maintained a relatively friendly relationship since 1962, which puts Uganda
in a position that could potentially attract China’s OFDL. In addition, Uganda is a member
of many regional and subregional organizations such as the Commonwealth, the Non-
Aligned Movement, the African Union (AU) and the East African Community (EAC).
Uganda’s global investment environment has risen from 127th in 2019 to 116th in 2020,
still a long way to go, but it is on the right track. Uganda is rich in oil, natural gas, mica,
feldspar, limestone, phosphate, and other resources, with proven oil reserves of about
6 billion barrels and natural gas of about 14.2 billion cubic meters (Table 1). Uganda’s
GDP ranks 16th in Africa in 2019. While agriculture is the nation’s leading economic
sector, Uganda is determined to industrialize with foci on construction and manufacturing
industries. Uganda’s mining industry is still in the early stages of development and is in
an ideal position to receive OFDI from China. As a matter of fact, according to the Uganda
Bureau of Statistics, in the 2018/19 fiscal year, Uganda received $1.02 billion in foreign
direct investment, an increase of 130.3% from the previous fiscal year, with China being
the leading country with its investment of $610 million, accounting for 59.6% of Uganda’s
foreign investment. There are currently about 30 mining projects invested in Uganda from
around the world, according to the Standard and Poor’s Global Market Intelligence data,
but China does not have any mining investment projects in Uganda. Investing in Uganda’s
mining industry will seem to be a logical next step for China’s OFDIL.

For the other two countries, while the political environment in Djibouti is relatively
stable, the political situation in Malawi is less so. Malawi is also the least developed
country among the six candidates. Traditionally, China has friendly relations with these
two countries and has exchanges and cooperation with these countries for a relatively
long time. However, both countries have relatively fewer mineral resources compared
with the other four. Djibouti is rich in gold and oil reserves, but relatively poor in other
mineral resources, though its geographic location puts it in a relatively advantageous
position to receive OFDI and export its products. Malawi, which ranked the least favorable
by our VIKOR approach, is constantly in political turmoil, and is getting worse during
the global COVID pandemic in the past year. Apparently, these two countries, though
having potential for attracting China’s OFDI in their respective mining industries, do not
come on the top list for China to consider investment in the immediate future based on
the combined interested stakeholders” opinions and national characteristics. Our VIKOR
approach successfully captures and reflects these facts quite accurately.

The results are interesting in that the analysis reveal that China’s current investment lo-
cational strategies are not necessarily optimized. Current investment in Eritrea might have
poor return. Although the sample size is limited, our survey over the groups of interested
stakeholders (governmental officials, scholars, and mining industry practitioners) provides
strong participatory evidence to enable a potentially optimized investment location se-
lection strategy in the mining industries in Africa. the proposed AHP-supported VIKOR
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approach is flexible and scalable and can be applied to more than the six countries studied
in this research or in similar decision-making scenarios other than mining industries.

5. Conclusions

China’s industrialization and further development will require more international
collaboration and resource imports. Collaboration with and importing from Africa’s
mineral resources will be critical for China’s strategic development in the near future.
Currently, the level of China’s OFDI in Africa’s mining industries is still low and distributed
unevenly. Our study suggests that the current locational distribution of China’s OFDI is not
necessarily optimized when multiple and conflicting criteria are taken into consideration.
The evaluating indicators collected in this study and the AHP-supported VIKOR approach
seem to provide a relatively holistic assessment of China’s potential OFDI projects in Africa,
considering relevant stakeholder and experts” opinions. The results obtained from the
VIKOR approach reflect the fact that in current Africa, while the gains from investing in the
abundant mineral resources could be potentially huge because of the mineral reserves, risks
from unstable geopolitical struggles, governmental stability, environmental regulation,
and other factors might prevent China’s immediate OFDI in the mining industries in
some of the countries. This especially applies to countries that have relatively unstable
political environments and lower economic development levels, such as Malawi. The
VIKOR approach provides a multi-dimensional evaluation tool that could be effective for
future investment decision making. Furthermore, we contend that these indicators can
serve as a benchmark and starting point for China’s OFDI decision making. The experts’
opinion-embedded AHP approach suggests that political stability has the greatest weight
among the six groups of evaluating criteria, followed by resource endowment and value,
economic environment, infrastructure, geological preparation, and legal environment.
Political stability is a guarantee for the returns of long-term investment such as investment
in the mining industries. Apparently, these weights and rankings will likely change over
time as China accelerates the implementation of its Belt and Road Initiative, and as African
countries continue to develop. This study also provides an empirical exploration to develop
and strengthen the theory of location selection of OFDI, which might serve as a model for
multi-criteria decision-making processes in other fields. For our next research endeavor,
we will attempt to acquire data from more African countries to further verify the approach
and expand the scope of the study.
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