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Introduction
In recent decades, China's economic power and global influence have grown significantly,
leading to a surge in outward investment (OI). This trend gained momentum after Deng
Xiaoping's tour of South China in 1992, where he emphasized the importance of economic
growth and opening up to the outside world (Xiaowen, 2001). In the years that followed, China
began to implement a series of reforms that would transform its economy into a market-based
system. One of the key policies introduced was the "Go Global" policy in 1999, which aimed to
encourage Chinese companies to invest overseas and expand their global presence (Bellabona
& Spigarelli, 2007). Since then, Chinese OI has consistently shown a positive trend
(Macrotrends, 2023), with China being the leading foreign investor in 2020 according to a report
released by China's Ministry of Commerce, accounting for 20.2 percent of the total global
investment volume (Global Times, 2021). China's OI in Africa has particularly been on the rise in
recent years, motivated by institutional, economic and political factors. According to data from
the China Africa research initiative (2023), China's investment flows in Africa surged from US$
75 million in 2003 to US$ 5 billion in 2021. This remarkable development has attracted the
attention of scholars, journalists, and policymakers who seek to understand the underlying
factors driving Chinese OI.

One important determinant of China’s OI is the presence of natural resources (Buckley et al.,
2009; Kolstad & Wiig 2012; Mohan and Lampert, 2013; Sanfilippo, 2010; Tuman & Shirali,
2017). While there is a depth of literature already studying Chinese resource-seeking OI in
Africa, there are few studies comparing the determinants of this sort of OI attraction across
different types of natural resources. In most research, only a singular or limited amount of
natural resources are included from which a claim is made for the overall effect of natural
resources on Chinese OI. Furthermore, some researchers group together multiple natural
resources into one variable, discarding possible implications of more granular analysis. We
argue that exploiting the variation in the prevalence of natural resources across African nations
can yield robust insights on China's OI at varying levels. Certain industries require specific
natural resources, and the demand for these industry-specific resources varies depending on
the performance of an array of natural resource intensive industries. For instance, if one
industry is thriving while another is struggling, the demand for certain types of natural resources
will increase, while the demand for others will decline. Therefore, we will examine how the
varying prevalence of minerals across African countries affects Chinese OI into these regions.
More specifically, we will individually investigate the effects of the aggregate mineral richness of
a country, industry type, and individual minerals on Chinese OI, aiming to fill in the gap in the
literature by focusing on how different natural resources, particularly minerals, may affect OI
decisions in comparison to others. Additionally, Kolstad & Wiig (2012) found in their research
that the availability of oil in African countries is only a driver of Chinese OI in combination with
poor institutional quality. In our paper, we will research whether this effect is also present for
other types of natural resources. Understanding these factors can help policymakers and
investors better understand the dynamics of Chinese OI in Africa and develop strategies to
maximize the benefits of this investment for African countries.

From looking both at the effects of different layers of minerals and looking at the interaction
effect between institutional quality and minerals, our research question can be defined as
follows: How does the presence of various minerals across Africa affect Chinese outward
investments into those regions, and how do institutional factors influence this relationship? 

To understand this complex threefold relation, between minerals, institutions and Chinese
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investments into Africa, we have conducted a negative binomial model, using data from
2000-2012. Using mineral-level data, we do not only find that mineral richness drives Chinese
investments in general but we also have been able to pinpoint more clearly what specific
minerals drive Chinese investments into Africa, such as gold and coal. Furthermore, our results
suggest that lower levels of institutional quality amplify the positive effect that minerals have on
the number of Chinese investments.

Literature Review

Theoretical Resource-Seeking Motives of OI
Outward investment (OI) is a primary mechanism by which firms seek to gain access to the
world economy. The extensive body of literature on OI, which has emerged alongside the
phenomenon of globalization over the past fifty years, seeks to unveil the increasingly nuanced
determinants of OI for the benefit of decision-makers across all kinds of firms. The global market
for natural resources is no exception to this area of study, and has received much attention from
public and private entities alike. In this section, we explore China's interest in African natural
resources by employing established theoretical frameworks widely used in previous literature to
explain OI location choices. We propose two prominent theories of location strategy to explain
this phenomenon—Dunning's eclectic paradigm and Institutional theory—which we will analyze
individually in the subsequent paragraphs.

China’s interest in African natural resources can largely be explained by the location
sub-paradigm of Dunning’s eclectic paradigm, which dictates that firms will concentrate their OI
in locations that yield them a competitive advantage (Dunning, 2000). By choosing to invest in
extraction projects located in Africa and its abundant reserves of natural resources, China gains
a competitive advantage in controlling these resources (Mol, 2011). China's pursuit of African
natural resources can be primarily attributed to the location advantages described by Dunning’s
location sub-paradigm, as they fuel China’s competitive advantage by yielding them access to
vital resources necessary for consolidating its status as a dominant power in global
manufacturing.

In addition to Dunning’s eclectic paradigm, Institutional theory also offers profound insights into
China's OI in African natural resource markets by emphasizing the role of institutional qualities
in shaping firms' location decisions. According to this approach, Chinese firms may be more
likely to invest in African countries where the institutional environment aligns with their interests
and operations (Kostova et al., 2008). Factors such as regulatory frameworks, political stability,
and cultural norms can all influence location choices for resource-seeking OI. Since Africa has
unique institutional qualities that in many cases discourage investment from Western entities,
China seeks to capitalize on this absence of Western presence by working with Africa’s
institutions in ways that other global powers are unwilling (more on China’s relationship with
African institutions in the next section). Institutional theory supplements Dunning’s location
theory by helping to explain the factors driving Chinese OI in Africa's natural resource sector,
highlighting the importance of host country institutional backgrounds in shaping investment
decisions.
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In the next section we will look at the previously researched determinants of Chinese OI Into
Africa, investigating whether these theoretical foundations are held under the scrutiny of past
empirical studies.

Chinese Investment Drivers in Africa

This section examines the factors that drive Chinese OI in Africa, specifically focusing on
institutional and economic factors. Understanding the drivers behind Chinese OI in Africa is
crucial for our research, as it helps to identify relevant control variables that could influence the
relationship between Chinese OI and natural resources. By exploring these factors, we can gain
insights into the motivations that drive Chinese investment in Africa.

Institutional Factors

As was discussed earlier in the section on location theory, political and institutional factors often
play a large role in determining where firms decide to invest. The case of Chinese OI into Africa
is no exception, with many studies finding that the state of politics and institutions in African
countries can be a significant factor in attracting Chinese investors. For example, the Chinese
government has been known to offer financial and political support to weaker African
governments in exchange for access to their natural resources (Alden et al., 2008). In 2007,
China signed a deal valued at $9 billion with the Democratic Republic of Congo (DRC) allowing
Chinese state-owned firms to build infrastructure projects in the country, including roads and
railways, in exchange for access to the DRC's copper and cobalt reserves (Bavier, 2009). Many
argue that this support serves to provide Chinese firms with access to resources and markets
that would otherwise be difficult to obtain, reducing China's dependence on other regions such
as the Middle East and Latin America, and building diplomatic ties with African governments
(Schiere & Rugamba, 2011; Brautigam, 2011). As many African countries have experienced
political turmoil and instability since gaining independence, unlike Western nations, China has
been able to establish partnerships with African countries without getting involved in their
political affairs. This approach is characterized by China’s policy of non-interference in the
internal affairs of other countries, which sets it apart from Western nations that often attach
political conditions to their fundings (Chen et al., 2018). This political instability can result in
frequent changes in government policies, regulations, and laws, which can significantly affect
the investment climate (Kieh, 2009). On one hand, this can create uncertainty for foreign
investors. On the other hand, according to Kolstad & Wiig (2012), Chinese investors tend to
invest in countries with weak institutions and poor governance, as these countries are more
willing to grant concessions and have less stringent regulations.

Economic Factors

Despite the risks associated with investing in unstable political environments, the potential for
high returns on investment in African economies is significant, given the robust growth and
increasing opportunities in various sectors. According to Calderon et al. (2019), Africa's
economy has grown at an average rate of 3.3% per year since 2010, which is faster than the
global average, and in some countries like Ethiopia and Rwanda, the growth rate has been even
higher, exceeding 6% annually. As African economies continue to grow, more people are
moving out of poverty and into the middle class, which is creating new opportunities for
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consumer-focused businesses that Chinese firms can tap into. According to the African
Development Bank (2019), Africa's middle class has grown by over 60% in the past decade,
and is expected to continue to grow in the coming years. Furthermore, the low cost of labor in
Africa is another economic factor driving Chinese OI in the region. African labor is cheaper than
in China, making it an attractive destination for Chinese firms seeking to reduce their production
costs. Additionally, the high unemployment rates in many African countries provide a large pool
of potential workers for Chinese firms (Mohan and Lampert, 2013). Inflation is another important
economic factor to consider when investing in African economies. High inflation rates can lead
to economic instability and erode the value of investments over time Dornbusch & Reynoso,
1989). The effect of inflation on Chinese OI appears to be inconsistent in the literature, as
evidenced by mixed findings across studies, with some showing a positive relationship, such as
Buckley et al. (2009) and Sanfilippo (2010), while others finding no significant effect, such as
Tuman & Shirali (2017).

The Relationship Between Chinese OI and Natural Resources

As stated in the previous section, there are a number of factors that determine China’s OI in
African countries. This section will elaborate further on the OI drivers that we focus on in our
research, natural resources and institutional quality.

China’s Hunger for Natural Resources in Africa

While China has large reserves of a variety of natural resources, its per capita basis for most
natural resources is very low (Deng, 2004). Due to the rapid economic growth China has
experienced in the last decades, the Chinese government has become increasingly worried
about a shortage of natural resources restraining its growth. As a result, the Chinese
government has put considerable effort into natural resource acquisition abroad by offering state
aid and making natural resource acquisition a key government objective (Alon, 2010).

Africa's vast array of natural resources, including minerals, has long been a source of attraction
for foreign investors. The continent is home to approximately 30% of the world's mineral
reserves (Alden et al., 2008), making it a prime destination for Chinese firms seeking to secure
critical inputs for their industries.

Previous Research on the Relationship Between Natural Resources and
Chinese OI in Africa

There are multiple papers that have researched the effect of natural resources in African
countries on China’s OI, the majority of which having found a positive and significant
relationship between natural resources and Chinese OI (Gold et al., 2020; Alon, 2010; Tuman
and Shirali, 2017; Ramasamy et al., 2012). We argue that conclusions drawn on this
relationship are falsely generalized in a significant portion of research in this area. For example,
Sanfilippo (2010) states that he finds a positive and significant effect of natural resources on
Chinese OI, but only includes oil as a natural resource in his research, neglecting other types of
natural resources. Furthermore, a share of researchers have also grouped multiple natural
resources together into one variable, which disallows for more granular analysis of each specific
resource. For example, Alon (2010) aggregates agricultural, metals, and fuels exports of an
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African country into one variable, and Gold et al. (2020) combine oil and minerals into one
variable. Although these results are interesting in their own respects, we argue that the type of
natural resources required for different industries vary significantly. Thus, the natural resources
that are a driver for OI are dependent upon the industries in a country that require natural
resource imports. With respect to China, there has been a change from mostly engaging in light
manufacturing to more sophisticated products (Mathai et al., 2016). Hence, due to this
engagement in new industries, imports of natural resources required for sophisticated products
may now become more important relative to the natural resources required for light
manufacturing.

We argue that researching natural resources more specifically by looking at different layers such
as type level, industry level, and individual level will result in more profound results. In order to
provide more elaborate insights into the effects of different types of natural resources, our
research attempts to construct models at the aggregate, type, and individual levels for minerals.
We will first look at the aggregate effect of mineral richness on Chinese OI. From here, we
define our first hypothesis as follows:

H1: The degree of mineral richness in an African country is a driver of China’s OI.

The Effect of Specific and Group-Level Minerals on Chinese OI into African
Countries

After looking at the aggregate effect of mineral richness as a driver for Chinese OI, we will dive
deeper into mineral groups on the industry level and thereafter will investigate the effect of the
individual minerals which are included in each industry level.

We will investigate the effect of minerals on Chinese OI in three industries that are relevant to
China’s imports, namely the battery sector, the semiconductor sector and the fossil-fuel sector.
For each industry, we test the robustness of the results by regressing the industry related
minerals, both on an aggregate and individual level, on Chinese OI. We do this by adding the
individual mineral dummies to the different models, by industry.

The Battery Sector
As one of the fastest growing and largest manufacturing hubs for the worldwide “green
transition,” it is becoming increasingly important for China to acquire minerals required for
renewable energy production in order to keep up with demand. The manufacturing of batteries
is an important component of China’s renewable industry since they produce 77% of all
batteries worldwide Bloomberg (2022).

The largest battery types that China manufactures are the lithium nickel cobalt manganese
oxide (NCM) and lithium iron phosphate (LFP) batteries, as well as lithium-ion batteries (Feng et
al., 2022). For this reason, we included lithium, cobalt, manganese, graphite, iron, and
phosphate in our regression. From here, our second hypothesis is formulated as follows.

H2: The presence of battery-related minerals increases the amount of OI from China into
African Countries.
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The Fossil-Fuel Sector
While China is the largest investor in renewable energy, they keep investing heavily in
fossil-fuels in order to keep their economy running and their citizens warm. Especially since their
coal supply and power rationing shortages in 2021 which resulted in energy security becoming a
main short-term policy priority for the Chinese government. In turn, this resulted in a significant
boom in fossil-fuel mining (IEA, 2023).

Since petroleum, coal, and gas are the largest contributors in China’s fossil-fuel sector, we will
look at these natural resources in our model. From here, our third hypothesis is described as
follows:

H3: The presence of fossil fuel-related minerals increases the amount of OI from China
into African Countries.

The Semiconductor Sector
According to GlobalData thematic research, China will become the world leader in
semiconductor manufacturing (Williams, 2022). However, China has to find a way to become
more self-sufficient since China consumes 40% of all chips made worldwide while they only
manufacture 12% of worldwide production. The acquisition of the minerals required for
semiconductor manufacturing is therefore of great importance for China.

Since the semiconductor industry consists of a variety of products and producing mechanisms,
there is also a significant number of minerals required for semiconductor production. We
aggregated minerals by looking at the mineral imports of the largest semiconductor
manufacturer in the world, SMIC, from Africa which are tantalum, tin, tungsten, gold (SMIC,
2020). Additionally, we added some of the most common minerals required for semiconductor
manufacturing in general, namely silicon, tungsten, geranium, cobalt, gallium, copper and
arsenic (Mulroy, 2019 (Future Semiconductor Legislation Needs to Support Critical Mineral
Projects, 2023)). From here, our fourth hypothesis is described as follows:

H4: The presence of semiconductor-related minerals increases the amount of OI from
China into African countries.

The Interaction Between Minerals and Institutional Quality for Chinese OI
Besides looking at minerals on its own, we argue it is relevant to research the interaction effect
between minerals and institutions. Kolstad and Wiig (2012) found in their research that the
abundance of oil on its own was insignificant as a driver of Chinese OI. However, when creating
an interaction variable between oil and institutional quality, the interaction effect coefficient
became significant and negative indicating that oil is only a significant driver for Chinese OI in
combination with poor institutional quality.

The argumentation Kolstad and Wiig (2012) provide on why China could prefer to invest in
countries with low institutional quality is multifold. First, they argue that most Chinese companies
that invest in OI are state-owned and therefore not only look for profit maximization but also
political interest. Countries with poor institutions may be more interesting for China since it can
be easier to put political pressure on these countries. Second, they argue that China possesses
competitive advantages in countries with poor institutions since China is experienced in
navigating complex patron-client relationships and personal and institutional favors in relatively
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opaque and difficult business environments and in dealing with burdensome regulations and
navigating around opaque political constraints.

In order to test whether this same relationship holds for the minerals in our dataset, we define
our fifth and last hypothesis as follows:

H5: A lower level of institutional quality positively moderates the effect of minerals on
Chinese OI into African countries, both on a general and industry level.

Data and Methodology

Dataset Construction
The initial dataset provided by the university did not contain all the data needed to investigate
the research question thoroughly. Therefore we used data from multiple sources to construct a
repeated cross sectional dataset to be able to answer our research question. This newly
constructed dataset is more extensive than the commonly used data in the literature since it
uses dummies for each individual mineral present per country. Commonly used aggregates of
minerals will also be used to show the differences in outcomes with the literature.

Dependent Variable
The dependent variable is the number of Chinese projects in the mining and mining related
sectors in African countries, constructed with the ‘Commercial Chinese Development Finance’
dataset (China.aiddata.org, 2023a). This dataset contains data on 616 Chinese projects in
Africa ranging from the year 2000 to 2012. The data includes multiple variables about projects in
different sectors on country and year level. The term ‘projects’ is used to describe any form of
investment from the Chinese government or Chinese companies. This can be, amongst others,
a loan, a grant or Outward Foreign Direct Investment (OFDI). The different types are aggregated
into one variable, thus there is no distinction between the types of projects, only that it originates
from China. This decision was made in order to investigate the total interest of China into
African countries. Next to that, mining and mining related sectors relate to the following specific
sectors: Industry, Mining, Construction; Energy Generation and Supply, and Transport and
Storage. This decision was made in order to capture the potential spillover of Chinese
investments into the related sectors. The mining industry needs a good infrastructure in order to
function appropriately. By using these specifications we were able to maintain 195 from the
original 616 projects, as can be seen in table 2. Whereas constricting the research into OFDI
and the ‘Industry, Mining, Construction’ sector would lead to maintaining only 108 projects.

Explanatory Variables
The aforementioned dataset does not contain data about minerals and mines per country. To
construct the necessary dataset with both information about the number of mines and
information about the different minerals present per country, we had to manually gather and
combine data. For this, we used data sources from the United States Geological Survey (Eros &
Candelario-Quintana, 2006; United States Geological Survey, 2012).
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For the number of different minerals per country, we used USGS data per African country
between the year 2000 and 2012 (United States Geological Survey, 2012). Especially for
minerals crucial for constructing lithium ion batteries, we constructed our own dataset by
manually gathering the data per country between the years mentioned above. This was
necessary because most of the time only countries that produced large quantities were
mentioned. The smaller amounts were added and put in the ‘other countries’ category. By
manually checking we could separate what was produced in which country. We looked at
lithium, cobalt, manganese, graphite and nickel because those are the minerals necessary for
the production of lithium-ion batteries. Next to that, we looked at fossil fuels and the minerals
used within the semiconductor industry. For the number of mines, we used the ‘U.S. Geological
Survey Open-File Report 2006-1135’ (Eros & Candelario-Quintana, 2006). This report uses a
freely accessible dataset containing data about different mines in Africa at country level,
including what minerals are extracted per mine. By combining both datasets we were able to
construct dummies for all minerals present per country.

Control Variables
Other databases are used to add appropriate control variables to our database. Data from the
‘Institutional and economic data’ (China.aiddata.org, 2023b) is used to control for the political
and economic situation within the African countries. Next to that, the Global data lab database
(Smits & Permanyer, 2019) is used to control human development per country. Finally, the World
Bank database was used to gain information about unemployment (International Labour
Organisation, 2012). All control variables are on a country-year level ranging from the year 2000
to 2012 and are described in table 1 and the descriptive statistics in table 2.

Variable Explanation Source

NP Number of projects within the mining and mining related sectors CCDF

M The number of unique minerals USGS

No.Mi Number of unique mines USGS

FF An aggregation of fossil fuels or a dummy for each fuel type (coal,
petroleum and natural gas)

USGS

SCM An aggregation or dummies of minerals for the semiconductor industry
(silicon, gold, tin, tungsten, tantalum, geranium, cobalt, copper and
arsenic)

USGS

BM An aggregation or dummies of minerals used for the production of
lithium-ion batteries (lithium, cobalt, manganese, graphite, nickel, iron
and phosphate)

USGS

RQ Regulatory quality: Measures market friendliness of policies and
regulations

IE
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PS Political stability: Measures the perception of the likelihood a
government will be put out of power

IE

RoL Rule of Law: Measures the extent to which the basic rules for a fair
economic environment can be established and the protection of
property rights is enforced

IE

VaA Voice and Accountability: Measures the political process and rights of
citizens, including the independence of the media

IE

GE Government Effectiveness: Measures to what extend a government is
able to provide public goods and implement good policies

IE

Pol Political situation, indicating the level of democracy and autocracy
where a more positive number indicates more democratic aspects and
vice versa.

IE

I Inflation IE

T Trade as a percentage of gross domestic product, used as proxy for
trade openness of a country

IE

G Gross domestic product in dollars IE

Gg Gross domestic product growth in percentages IE

L Landmass in square kilometers IE

AMR Absolute mineral rents; Mineral rents as percentage of GDP times
GDP

IE

HDI Human Development Index; measured in life expectancy at birth,
years of schooling (age >25) and expected years of schooling for
children, logarithm of gross national income per capita

GDL

HE Household electricity as a percentage of total households, used as
proxy for infrastructure

GDL

Ur The percentage of people living in an urban area GDL

P The percentage of household with a phone, as proxy for infrastructure GDL

Un Unemployment as a percentage of the total labor force WB

Table 1 definitions: IE: Institutional and economic data, CCDF: Commercial Chinese Development Finance, WB: World Bank, GDL:
Global data lab, USGS: United States Geological Survey

Table 1: Variable definitions
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Descriptive Statistics

Table 2: Descriptive statistics
Most interesting is that this table shows that countries can have 0 to up to 8 projects in the
mining and mining related sectors. Interesting to see is that no country has all 7 battery
minerals, with a maximum of 6, and no country has all 9 semiconductor minerals, with a
maximum of 5. But there are countries that have all fossil fuels.
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Table 3: Tabulation of year and number of projects
This table shows the distribution of projects over the years. With an increase in the number of
projects since 2003 and its peaks of 33 projects in 2007 and 2011. Most years have at least one
project in the mining and mining related sectors, resulting in 195 projects. Also, every time
periode has multiple projects unrelated to the mining sector.

Variable Operationalisation

Dependent Variable

Number of Projects
For the number of projects variable, we first looked at all projects in every country for every year,
thus regardless of the sector. Then, for every country-year combination that has a project, we
counted the number of projects concerning the mining and mining related sectors. Therefore, a
zero for number of projects means that the country-year combination has projects in other
sectors but no project in mining or mining related sectors, as can be seen in table 3.

Main Explanatory Variables

Natural Resources
The USGS mines database contains data about more than 1500 mines of which some were
closed. The reason for the closedown of a mine was not given but could for example be due to
conflict in the area or the depletion of the targeted resource. Therefore, we excluded the closed
mines when creating the dummies for the natural resources in order to establish a conservative
measure of the presence of resources. For every natural resource that is present within the
cleaned USGS mines data, we made a dummy, resulting in 114 dummies. The dummy
describes the presence of each resource within each county. Moreover, the data we used did
not contain year level data and was published in 2006. Therefore we did not include year level
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data, thus assuming the presence of the resource does not vary per year.

Also, for the dummies within each aggregation described below, we manually search the USGS
database for all 59 countries and 18 resources between the year 2000 and 2012 to complete
our dataset. Thus, if a mineral was found in for example 2010, the dummy indicates that the
mineral was also present in every year between 2000 and 2012. Thus again assuming the
presence of the resource does not vary per year. The correlation between the dummies can be
seen in table A5.

Unique Minerals
This variable indicates the resource richness of a country with the count of different minerals per
country. If within a country a mineral is mined in multiple places, this mineral is still counted as
one. Thus, this variable does not distinguish on the absolute amounts a mineral is mined, but on
the number of different minerals that are present within a country.

Battery Minerals
The variable battery minerals is an aggregation of the following seven mineral dummies: lithium,
cobalt, manganese, graphite, nickel, iron and phosphate. These minerals are used in the
production of different types of lithium-ion batteries. The research is not restricted to one specific
lithium-ion battery, because China produces different types. Therefore the minerals are
aggregated into one variable.

Fossil Fuel
The variable fossil fuel is an aggregation of the following three types of fuel dummies: coal,
petroleum and natural gas.

Semiconductor Minerals
The variable semiconductor minerals is an aggregation of the following nine mineral dummies:
silicon, gold, tin, tungsten, tantalum, geranium, cobalt, copper and arsenic. We chose these
minerals for a couple of reasons. Firstly because these minerals are known to be important for
the semiconductor industry. However, this is not an exhaustive list of all important minerals. The
chosen minerals are specified as conflict minerals, known to come from conflicted areas such as
African countries (TSMC, 2020; SMIC, 2020). Therefore we know these minerals are being
mined in Africa to be used in the semiconductor industry. Also, the data used comes from
between the year 2000 and 2012, a period in which not all minerals used for the industry are
known to exist in these countries. Therefore, we have limited data on the presence of these
minerals. For example, boron is an important mineral that does not show up in the data and can
therefore not be used.

Number of Mines
The ‘number of mines’ variable is a count of the number of mines per country. This will be used
in the robustness check instead of the number of unique minerals to control for the level of the
mining industry per country.

Absolute Mineral Rents
The variable ‘Absolute minerals rents’ is a construction of the mineral rent as a percentage of
GDP times the GDP per country. This absolute measure is created to be able to compare the
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absolute gains between countries. The variable is presented per 100.000 dollars for a better
interpretation of the numbers.

Regulatory Quality
This variable is used to assess the local political attractiveness for foreign investments. Among
the different measures for institutional quality, this measure has direct consequences on
investments since it captures the market friendliness of policies and regulations. Since this
measure is highly correlated with other measures, as can be seen in table A6 in the appendix,
they are not used in the regression but as robustness checks.

Control Variables
The other variables in table 1 are used as control variables, commonly used in the literature (
Kolstad & Wiig, 2012; Tuman & Shirali, 2017). Those variables control for economic situations
and human development. The correlation between the variables can be seen in table A4.

Model
The Negative Binomial regression with robust standard errors is used to answer the research
question because. This method is chosen because we found evidence of overdispersion in the
dependent variable. The variance was 1.34 times bigger than the mean. Next to that, robust
standard errors are used to control for heteroscedasticity.

Before we ran the statistical test, we log transformed the variables GDP and Absolute mineral
rents because of skewed data. And the variables inflation and unique mines were log
transformed because they contained outliers. Next to that, year fixed effects are added to
control for possible unobserved time related factors such as the effect of the global economic
crisis from 2008.

Ηypothesis 1
𝑁𝑃 = 𝑀

𝑖
β

1
+  𝐴𝑀𝑅

𝑖,𝑡
β

2
+ (𝑀

𝑖
× 𝐴𝑀𝑅

𝑖,𝑡
)β

3
+ 𝐼

𝑖,𝑡
γ

4
+ 𝑇

𝑖,𝑡
γ

5
+ 𝑈𝑛

𝑖,𝑡
γ

6
+ 𝐻𝐷𝐼

𝑖,𝑡
γ

7
+ 𝐻𝐸

𝑖,𝑡
γ

8
+ 𝑈𝑟

𝑖,𝑡
γ

9

+ 𝐺
𝑖,𝑡

γ
10

+ 𝐺𝑔
𝑖,𝑡

γ
11

+ 𝐿
𝑖,𝑡

γ
12

+ 𝑃
𝑖,𝑡

γ
13

+ 𝑅𝑄
𝑖,𝑡

γ
14

+ α
𝑡

+ ε
𝑖,𝑡

Hypothesis 2, 3 and 4
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Hypothesis 5
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IM denotes the industry minerals, these are the aggregated minerals used in the lithium-ion
battery (BM) production, in semiconductor (SCM) production or fossil fuels (FF). Also, α

𝑡
denotes the year fixed effects ranging from the year 2000 to 2012.
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Results

Table 4: Baseline Regressions

Table 4 shows the results of the baseline regressions to test the five main hypotheses. Model 1
tests hypothesis 1 and shows that the number of unique minerals that is present in a country
has a positive effect on the number of Chinese mining-related investments, statistically
significant at 1% significance level, ceteris paribus. This coefficient translates to an increase of
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1.1 investments for an increase of 1 in the amount of unique minerals in a country, ceteris
paribus. Furthermore, the model shows us a negative coefficient for the interaction effect
between the number of unique minerals and the absolute mineral rents generated, statistically
significant at 5% significance level, ceteris paribus. This entails that for a certain amount of
minerals present in a country, higher mineral rents generated by the African country makes the
country a less attractive investment destination. A possible explanation for this could be that
minerals are already being extracted at a larger scale, implying more competition for the
investor in this country, discouraging investment.
In the following models, 2-4, the different industry-related mineral aggregates have been
regressed on the number of investments, testing hypotheses 2-4. No statistically significant
coefficients are reported here, not allowing us to confirm the hypothesized effects that these
industry-related mineral aggregates are drivers of Chinese OI. In model 5, where we test
hypothesis 5, we do find a strongly statistically significant negative coefficient, at 1%, for the
interaction term between the amount of minerals present and institutional quality, proxied by
regulatory quality. This effect is in line with our hypothesis that a lower level of institutional
quality positively moderates the effect of minerals on Chinese OI into African countries, at least
on a general level. The interpretation of the coefficient of the interaction effect is tricky as the
two individual components are not statistically significant. However the negative coefficient of
the interaction term alone implies that the positive effect of an increase in the number of
minerals present, increases with a worsening of the institutional quality.

To add to the robustness of these results and to create a more in-depth analysis into the effects
of more specific minerals on Chinese investments into Africa, we have run several more
regressions that are presented in Tables A1, A2 and A3. Table A1 presents the individual effects
of the minerals that are present in the aforementioned industry aggregates. None of the
battery-related minerals have statistically significant effects, which could possibly be explained
by the fact that the growing importance of batteries is a trend of the past few years, with the
data ranging from 2000 to 2012. The presences of gold and coal, however, do turn out to be
drivers of Chinese investments into Africa. Interestingly enough, germanium and natural gas
discourages investors according to the results. The former is not in line with previous research,
however, the occurrence of germanium in the data is very limited, potentially leading to some
bias. The unattractiveness of African natural gas for Chinese investors can partly be explained
by the fact that China imports the majority of its gas from Russia already.
Table A2 shows the robustness of the result found in model 5 of Table 2, with different
combinations of mineral variables being interacted with different institutional quality proxies. We
find that the positive effect of an extra mineral being present, on investments is also amplified at
lower levels of institutional quality when different proxies are used for institutional quality, such
as ‘Voice and Accountability‘ and ‘Rule of Law’, significant at a level of 1%, ceteris paribus.
Table A3 shows the interactions between the different industry-related mineral aggregates and
institutional quality. For model 1 another proxy was used, to prevent an unknown methodological
error from occurring. Nevertheless, this proxy is also deemed sufficiently relevant for institutional
quality. From models 1 and 2 we can conclude that the positive effect of the presence of an
extra battery- or semiconductor-related mineral on the number of Chinese investments,
increases with lower levels of institutional quality, significant at 1%, ceteris paribus.
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Limitations
While our research provides valuable insights into the relationship between Chinese OI into
African natural resources, our findings are subject to limitations that should be considered when
evaluating our results.

Starting with data limitations, our dataset includes entries of different types of OI that may have
varying effects. For example, there are FDI investments as well as development finance aid
investments that we analyze homogeneously. Therefore, this research can only conclude about
the broad sense of China’s interest in African countries. Furthermore, our data is somewhat
outdated being from the years 2000-2012. This inhibits our ability to observe recent trends and
changes in OI over time, which could influence our results and conclusions. Having access to
data from more recent years would have allowed us to better understand the evolution of
Chinese OI into Africa and its relationship with natural resources. We also did not fully exploit
the extent of variables at our disposal. For instance, we had specific location information that
could have been transformed into a distance measure to provide further insights into the spatial
dynamics of OI decisions, and the influence of proximity to natural resources. Measures like this
could provide more robust findings and should be considered in future research.

As for model specification, our research employs a dummy variable to indicate whether a certain
country has a given mineral or not, rather than utilizing total production of that mineral per
country. Furthermore, we used a dummy for whether an investment was made or not, discarding
the magnitude of each investment made. Having this data to utilize in our analysis would
provide an influx of heterogeneity that we could exploit in our model, allowing for deeper
insights. As a final point, we used aggregated count data for the Chinese investments, rather
than exploiting investment-level information. While our decision to use the count data model
allows us to affirmatively answer our hypotheses, it limits our ability to distinguish between
different types of investments, hence leaving some exploitable heterogeneity on the table.
Further research should also consider employing a conditional logistic regression model to
investigate how exploiting investment level observations can draw more robust findings.

Another possible limitation in our study is the problem of endogeneity, which could drive bias in
our estimates if not addressed correctly. Due to the exogenous nature of our main independent
variables related to natural resources, we are largely unconcerned with the possibility of bias in
this respect. Reserves of minerals and oil in the ground are present regardless of previous OI
investments, making reverse causality an unlikely culprit of potential bias. One component of
our model that may be problematic are the institutional factors that we interact with the various
natural resources. If this were the case, it would mean that inflows of OI into these regions could
cause the development of institutions to facilitate the economic activity stimulated by these OI’s,
in which case endogeneity would be present in our model. We argue that since institutions
normally do not change in a short period of time, i.e. the same year of an FDI investment, it is
very unlikely that any particular FDI would influence a significant change in the institutional
landscape of a country.

Despite these limitations, our study contributes to the understanding of the factors driving
Chinese OI in Africa's various mineral supplies and provides a foundation for future research to
build upon. Further studies could address these limitations by incorporating additional data
sources, utilizing more variables, and implementing models that consider the different types of
investments and their potential effects on the relationship between Chinese OI and natural
resources in Africa.
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Conclusion
This paper has researched the effect of minerals in African countries on Chinese OI and
investigates whether institutional quality moderates this relationship. We first researched the
effects of overall mineral richness and industry level minerals (battery industry, fuel industry, and
semiconductor industry) on Chinese OI. We found that overall mineral richness has a positive
and significant effect on Chinese OI but we did not find a significant effect for each industry in
the first place. However, when creating interaction variables between all industries and
institutional quality, we found a negative and significant coefficient. This result is in line with the
research of Kolstad and Wiig (2012) indicating that institutional quality is a moderator of
minerals where a lower level of institutional quality results in a higher amount of natural
resource extraction. Additionally, our results suggest that institutional quality is an important
driver for natural resource-oriented OI. With respect to individual minerals, we find a positive
and significant relationship for gold and coal and a negative and significant relationship for
germanium and natural gas.

Our findings strengthen our argument that research in this field should not aggregate natural
resources into one variable or generalize findings based upon investigating one type of natural
resource since the effect of different natural resources on China’s OI differs for various types of
natural resources.
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Appendix

Table A1: Robustness of regression results concerning industry aggregates, using

mineral-specific effects
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Table A2: Robustness of regression results regarding the interaction effect between different

institutional quality proxies and different mineral variables
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Table A3: Robustness of regression results regarding the interaction effect between institutional

quality and different mineral variables
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Table A4: Correlation of important variables
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Table A5: Correlation of mineral dummies
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Table A6: Correlation of institutional measures
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