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Abstract

The purpose of this investigation is to examine how Chinese and German Foreign Direct
Investments (FDI) affect human development in Sub-Saharan Africa (SSA), as measured by the
Human Development Index (HDI), and to explore potential reasons for any differences in their
respective impacts. The investigation is based on two multiple linear regression models, both
implementing OLS fixed effects estimation, and secondary panel data from 44 SSA countries
covering the period 2005-2022. The regression analysis finds a weak but statistically significant
relationship between Chinese FDI inflows and HDI, at a 5% level of significance. It finds no
statistically significant relationship between German FDI inflows and HDI at any level of

significance.
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1 Introduction

Since 1990, Foreign Direct Investment (FDI) net inflows to Sub-Saharan Africa (SSA) have
shown a positive trend (World Bank, 2023) and have been one of the most important forms of
cross-border capital flow (World Bank, 2014). Up until 2015 FDI inflows increased rapidly, but
since then the flows have fluctuated extensively. In 2021, they reached an all-time high of 71.34
billion USD, declining in 2023 to 40.63 billion USD, similar to the levels seen in the early 2010s
(World Bank, 2023). Not only have the levels of inflow changed, but also the key investors.
According to the World Bank (2014), the European Union (EU) and its member countries have
long been the most important investors in Africa, but recently, Asia’s economic activity in terms
of FDI has increased. China, who previously primarily acted as a recipient of FDI, has emerged
as a prominent investor in SSA. As a result, the dynamics have shifted, and a power play

between the EU and China has arisen.

FDI presents both significant opportunities and complex challenges. Dupasquier and Osakwe
(2005) describe that it can drive economic growth, generate employment, foster global
integration and promote transfer of technology and skills. However, they also mention that FDI
inflows to Africa often are hindered by factors such as political instability, weak infrastructure,
corruption and protectionist policies. Even when investments occur, the outcomes can include
uneven distribution of benefits and environmental degradation (K4D Emerging Issues, 2019), as
well as displacement of local business and profit repatriation (CFI, n.d.). The differing
investment strategies of China and the EU, shaped by distinct motivations and sectoral priorities,
further influence the nature and impact of their investments in Africa (Friedrich Naumann
Foundation, 2024). These dynamics highlight the multifaceted character of FDI, where investor
intent, local conditions and sectoral focus all affect its economic, social and environmental

outcomes.

It is therefore relevant to examine whether FDI from China and the EU have different effects on
human development in SSA. However, due to limited macroeconomic data and the absence of
aggregated EU FDI data for the region, Germany will instead be investigated. Germany is one of

the biggest investors in Africa, like China, (UNCTAD, 2023) and is also aligned with the EU’s



overall investment strategy as it is a member of the union, emphasizing the relevance of the

choice.

Accordingly, this investigation seeks to answer the following research question: “Do Foreign
Direct Investment (FDI) inflows from China and Germany respectively impact human
development in Sub-Saharan Africa, and do the impacts differ?”. In an extension, given that we
find differences between Chinese and German FDI, we will also explore potential underlying

determinants and their implications.

There is extensive research on the impact of FDI, Chinese FDI particularly, and differing
investment motives on development in Africa and SSA. However, comparative studies between
two investing countries are rare, and no existing research has directly compared the effects of
Chinese and German FDI on human development in the region. This study therefore contributes

to the field by introducing a new comparative perspective.

To assess the developmental impacts of FDI in SSA, the commonly used Human Development
Index (HDI) is used. Moreover, HDI, like many other indicators, is not a perfect measure of
development but provides a more holistic indication of human development than other

measurements such as Gross Domestic Product.

The research question will be examined using a series of Ordinary Least Squares (OLS)
regressions with fixed effects estimation. The regression analysis will be based on secondary
panel data, with HDI as the dependent variable and a range of explanatory variables, including
FDI inflows from China and Germany. This will be complemented with a review of the
investment context, key variables, theoretical frameworks and previous research. Various
econometric tests will also be conducted to address potential issues such as inconsistency and
bias that may affect the reliability of the results. Finally, the findings will be evaluated based on

statistical and economic significance, as well as potential weaknesses such as endogeneity.

2 Background

This chapter aims to explore the central concepts outlined in the introduction in further detail.

This will include relevant definitions and explanations of important concepts.



2.1 Definitions of Important Concepts

Human Development Index

The World Health Organization (n.d.) describes that the Human Development Index (HDI)
measures a country’s average achievements within the three dimensions health, standard of
living and knowledge. Health is measured as life expectancy at birth, standard of living is
measured as GNI per capita in PPP terms in USD and knowledge is measured as mean years and
expected years of schooling. Moreover, they explain that HDI ranks from 0 to 1, where a higher

HDI value indicates a higher human developmental level in a country.

Foreign Direct Investment: Stock & Inflow

According to Hayes (2025), the term Foreign Direct Investment (FDI) generally refers to a
situation where an investor, company or government from one country acquires an ownership
stake in a business or project located in another country. It typically involves a substantial share,
usually 10% or more, of voting power and long-term lasting investments, rather than short-term

stock investments in a single foreign company.

FDI flows represent transactions during a specific period (annually or quarterly), while FDI
stocks reflect the total accumulated value at the end of that period (UNCTAD, n.d.). An analogy
can clarify the difference. Imagine a bathtub. FDI inflows and outflows are the water added or
removed during the period, while the stock is the total water in the tub at the end of the period —

an accumulation of past inflows and outflows.

In this investigation, FDI flows in millions of USD will be used. There is no clear consensus in
the literature on whether flows or stocks are preferable. Instead, data availability often
determines the choice. Generally, FDI stock is more suitable for examining the long-term
presence of investment across countries, while FDI flow is better for analyzing recent trends.
Given this study’s focus on the recent rise in Chinese FDI to SSA, and the greater availability of

flow data, FDI flows will be used.



Sub-Saharan Africa

In this investigation, Sub-Saharan Africa (SSA) refers to 49 of the 54 countries on the African
continent, located south of the Sahara Desert. The term includes all countries part of the typically
categorized subregions of Western, Eastern, Central and Southern Africa (McKenna, 2025). A
list of specific countries comprising Sub-Saharan Africa is outlined in Appendix A. Certain
countries (5) have an overwhelming lack of data or gained independence after 2005, and have

been excluded from this investigation. These are also outlined in Appendix A.

2.2 Regulation of FDI in the EU and Its Member States

With the Lisbon Treaty in 2009, FDI became an exclusive competence of the EU, as part of the
common commercial policy (European Commission, n.d.-a). In areas where the EU has an
exclusive competence, only the EU is allowed to adopt legal acts (EUR-Lex, n.d.). This means
that the EU handles FDI policies on behalf of its members, such as Germany, and hence creates a
unified framework for European FDI that ensures consistent objectives of FDIs and equal

treatment of FDI recipients (European Commission, n.d.-a).

However, an official at the Ministry of Foreign Affairs (interview, 6 May 2025) explained that
while the EU holds exclusive competence over FDI and hence is solely responsible for the FDI
regulations, it does not control the specific investments made by member states or how those
investments are financed. He also stated that this means that member states and national
companies retain the ability to make decisions about their own outbound investments to non-EU
countries, as long as these decisions align with the EU’s overarching framework and regulations.
Therefore, in sub-chapters 2.3, 2.4.2 and 2.5.2 both the EU and Germany will be discussed,

alongside China.

2.3 Overview of European, German and Chinese FDI to Africa

As outlined by Qiang et al. (2021), the EU and its member states, such as Germany, have a
historical and strategic relationship with both Africa as a whole and SSA, shaped by trade,
development and investments. An important aspect of this relationship is FDI. They highlight

that the EU has been Africa’s main source of FDI historically, accounting for up to two-thirds of



total FDI into the continent until 2005. They also describe that in SSA, the absolute value of
European FDI stock increased until 2014, followed by a decline between 2014 and 2018.
However, they note that the EU’s overall share has been decreasing since the early 2000s, falling
to below 50 percent by 2018. Regarding Germany specifically, it ranked among the top five
OECD investor economies in terms of FDI flows to Africa between 2001 and 2011 (World Bank,
2014), and belonged to the top 10 global investor economies in Africa by FDI stock throughout
the rest of the investigated time period (UNCTAD, 2020) (UNCTAD, 2023).

Moreover, Qiang et. al (2021) emphasize that while the European FDI stock and share has
declined, FDI from Asia has grown steadily since the 2000s, with its share rising from 5 percent
in 2003 to 23 percent in 2018. A significant contributor to this growth has been China’s
increasing involvement in SSA. In a report from 2023, the International Monetary Fund points
out that the economic relationship between China and SSA has strengthened, and over the past
20 years China has become a leading trade partner, a key lender and a significant source of FDI.
It is stated that since 2006, China’s FDI flows have increased significantly and in 2021 they
accounted for around 23 percent, or approximately 3 billion USD, of the annual FDI inflows to
the region. In the report it is also underlined that despite the recent rise in Chinese FDI inflows,
which have contributed to the accumulation of FDI stock, China’s share of total FDI stock in

SSA remains relatively modest. In 2021, it corresponded to about 4.4 percent of the total stock.
2.4 China, EU & Germany Investment Initiatives and Approaches

2.4.1 China’s Investment Initiatives and Approach

China began seeking influence on the African continent as early as the 1960s, but these early
efforts were largely unsuccessful, in part due to their strong ideological focus, as noted by
Ide-Jetro (n.d.). However, they explain that China’s transition to a more market-driven economy,
combined with its increasing demand for natural resources and broader global outlook, led to a
renewed interest in Africa. This economic paradigm shift alone laid the foundation and the

motives for China’s recent investment policy into Africa.



A guiding strategy that China follows with regard to FDI into Africa is referred to as
“infrastructure-for-resources” (IFR), or the “Angola Model”, according to Lebogang and
Makhura (2022). In their article they discuss that China’s strategy is to invest in and build critical
infrastructure in a country, and in return, secure favorable access to the country’s natural
resources, which are essential for supporting China’s expansive manufacturing sector. This type
of strategy, which is heavily focused on the tangible return that China receives, highlights the
general motive that drives Chinese foreign investments. Without an abundance of natural
resources, Chinese investment motives are significantly reduced, further enforcing the priority of

personal gain as opposed to African development from a Chinese investment perspective.

During the timespan of this investigation, China’s FDIs in SSA have mostly been channeled
through the Belt and Road Initiative (BRI) and the Forum on China—Africa Cooperation
(FOCAC), as presented by Calabrese and Chen (2024). They describe that FOCAC was
established in 2000 with the aim of strengthening economic and political ties between China and
African countries, and that since 2018 it has been viewed as a cooperation platform within BRI.
They also state that during the 2024 FOCAC summit, the Chinese government announced that it
would provide Africa with nearly 51 billion USD in loans, investments and aid over the next
three years. However, this financial commitment is lower than it was before the pandemic.
Moreover, as outlined by Tsuji (2025), the BRI, launched in 2013, is a Chinese-led infrastructure
investment initiative aimed to enhance China’s global connectivity with Africa, Eurasia and
Latin America. Tsuji (2025) also notes that despite substantial infrastructure investments in areas
such as transportation and energy across Sub-Saharan Africa, many Western countries are
skeptical and view the BRI as a strategic tool for China to expand its global economic and

political influence.

2.4.2 EU’s and Germany’s Investment Initiatives and Approaches

The European Commission (n.d.-b) emphasizes that the EU seeks a cooperative partnership with
Africa based on equality and mutual benefit. The organization states that the EU’s objectives in
cooperating with SSA are closely aligned with the Sustainable Development Goals (SDGs).
Accordingly, it is explained that the EU’s efforts focus on addressing key challenges related to



sustainable and inclusive growth, human development, climate change, environmental

degradation, migration, and the promotion of effective governance, democracy and human rights.

These priorities are reflected in two major strategic frameworks, namely the Global Gateway
Strategy (2021) and the Joint Communication: Towards a Comprehensive Strategy with Africa
(2020) (European Commission, n.d.-b). It is stated that the Joint Communication is a template for
EU’s renewed relationship with Africa, and proposes to cooperate in five key areas related to the
green transition and energy access, digital transformation, sustainable growth and jobs, peace,
security and governance, and finally migration and mobility. The Joint Communication also laid
the foundation to the initiative the Global Gateway Strategy. This strategy aims to strengthen the
EU's relationship with the rest of the world and to invest in digital, energy and transport
infrastructure, as well as improving education and healthcare systems (European Commission,
n.d.-c). It is also explained that its first major milestone was the 150 billion euros Africa-Europe
Investment Package, from the EU to Africa, with the goal of enhancing the EU's relationship

with its African partners.

In relation to the research question, it is also highly relevant to understand EU’s approach to
Africa since the early 2000s. From the Cotonou Agreement, signed in 2000, and the Joint
Africa—EU Strategy, adopted in 2007, it is clear that the EU’s FDI strategies in Africa were also
previously characterized by commitment to fostering social, economic and ecological
sustainability (European Parliament, n.d.). However, it is argued that these strategies followed
more of a donor-recipient model and was not as strongly based on mutual cooperation as it is

today.

In addition to the EU-level initiatives, Germany has launched several efforts to increase
investment in, and strengthen their relations with, SSA. To begin with, the Sub-Saharan Africa
Initiative of German Business (SAFRI) was founded in 1998 as the successor to the Southern
Africa Initiative of German Business (SAFRI, n.d.). It is explained that they promote
partnership-based and sustainable economic relations by facilitating dialogue and exchange

between German and African businesses, political leaders and financial institutions. While the
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organization does not directly invest in SSA, it acts as a catalyst by creating networks and

encouraging German business engagement in the region.

As outlined by Bundesregierung (2023), another major initiative is the G20 Compact with Africa
(CwA), launched during Germany’s G20 Presidency in 2017, and supported by the IMF, World
Bank Group and African Development Bank. Bundesregierung highlights that CwA’s aim is to
attract more private FDI by improving macroeconomic conditions, financial frameworks and the
local business environment in participating African countries. Moreover, it is argued that CwA is
framed as a “win-win” initiative, as it fosters governmental and economic reforms in Africa
while offering German and G20 firms access to growing markets and resources. Lastly, they state
that Germany more recently has also emphasized cooperation in green energy as part of its

broader climate agenda.

In early 2023, the German Federal Ministry for Economic Cooperation and Development (BMZ)
also introduced a revised Africa Strategy (BMZ, 2025). It is explained that it supports the
achievement of the SDGs and the African Union’s Agenda 2063, while promoting investment
and addressing global challenges through mutual cooperation. Moreover, in BMZ’s official
report on the strategy, it is explicitly stated that their partnership is grounded in shared values and
interests, and should be based on respect and reciprocity (BMZ, 2023). Consequently, the revised
Africa Strategy appears to adopt a collaborative approach, built on common goals and mutual
accountability. It should also be mentioned that while the strategy was revised in 2023 and
therefore will not affect the results of this investigation, it highlights Germany’s recent overall

approach and values.

In summary, it can be concluded that Germany’s investment approach in SSA focuses on
facilitating and attracting investment through structural reforms, improving the business climate
and aligning economic cooperation with global sustainability goals, through long-term,

partnership-based cooperation.
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2.5 China, EU & Germany Investment Areas

2.5.1 China’s Investment Areas

In the literature, it is widely discussed that China and the EU prioritize investments in different
sectors. As discussed by Tang et al. (2024), China tends to channel its FDI into labor-intensive
and resource-intensive sectors, rather than knowledge-intensive ones. They emphasize that this
trend also applies to China’s FDI in Africa and SSA, which shows a strong concentration in
natural resource extraction, construction and light manufacturing, while only a small share is
allocated to knowledge-intensive sectors. In addition, China places high priority on infrastructure
investment, which is particularly important as it drives economic growth. China has financed
hydroelectric power projects, invested in road and railway networks, and contributed to Africa’s
information and communications infrastructure (Renard, 2011). However, during the FOCAC
summit 2024, China announced a new interest for investing in green energy and renewable

technology sectors (Calabrese & Chen, 2024).

2.5.2 EU’s and Germany’s Investment Areas

In contrast, RFI (2024) notes that all of the EU’s investment and cooperation initiatives
emphasize sustainable economic, social, and ecological development, along with the importance
of supporting Africa’s digital and technological transition. They argue that sectors such as
renewable energy, transport, internet access, education, and vaccine production have been
identified as key beneficiaries of both public and private EU investments, with the latter
supported by the European Investment Bank. Similarly, Germany’s investment initiatives
primarily focus on areas such as health and social protection, peace and inclusive societies,
climate and energy, as well as infrastructure and digitalization (BMZ, 2023). This demonstrates

that the EU and Germany channel their FDI into a broader range of sectors compared to China.
To conclude, the contrasting investment strategies of the EU and Germany on the one hand, and

China on the other hand, highlight the relevance of the research question, and it is reasonable to

expect that the impact of their respective FDIs on HDI will differ as a result.
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3 Previous Research

This chapter reviews existing literature on the impact of FDI on human development in SSA,
with a particular focus on studies that apply empirical methods aligning with the approach of this
investigation. The review provides a foundation for the investigation's expected outcomes and
will be used to evaluate the validity and implications of the results. While few studies directly
compare the effects of Chinese and German FDI on HDI in SSA, related research is more
common, particularly on the impact of Chinese FDI or FDI in general on broader welfare
outcomes in SSA or Africa. Moreover, the literature is organized chronologically, beginning with

the earliest studies and progressing to the most recent.

3.1 Literature Investigating the Effects of Chinese FDI

To begin with, a report by the K4D Emerging Issues (2019), funded by the UK Department for
International Development along with other government departments, examines the impact of
Chinese development investments in Africa and highlights the multifaceted effects of these.
While Chinese investments contribute to national economic growth, help reduce Africa’s
infrastructure gap and create jobs, their impact on local economic development is mixed, and
negative social and environmental effects have been detected, according to the report. It is also
stated that Chinese-owned mines have been found to have worse labor standards than their
non-Chinese competitors. The report further argues that Chinese companies tend to ignore the
social and environmental impacts and, hence, invest in sectors such as hydropower and
extractives, with the aim of gaining a competitive advantage over Western competitors.
However, as mentioned in the report, one has to be aware that it is hard to draw any robust

conclusions due to the limited evidence base.

Moreover, a study by Fang (2021) examines how Chinese FDI in Africa affects African
countries’ potential to achieve the 2030 Sustainable Development Goals (SDGs), all of which are
directly or indirectly related to the Human Development Index (HDI). The study uses panel data
from 2015 to 2019 for two samples of 44 and 28 African countries, and applies both a random
effects model and an ordered probit model. It found that Chinese FDI contributes to achieving

economic and environmental SDGs, while no significant effect was observed on social SDGs.
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The results of the study also show that the impact of FDI on certain SDGs was significantly
positive, for example on SDG 8 (Decent Work and Economic Growth), which is directly linked
to HDI. According to the paper, the reason for China’s positive effect on environmental SDGs is
that it has recently started to pay more attention to the environmental impact of its investments.
In contrast, the limited impact on social SDGs is described to primarily be due to China’s support
for sectors like education and healthcare being delivered mainly through small-scale aid rather
than long-term investments. The study also highlights that African countries’ progress toward

sustainable development is strongly influenced by country-specific factors.

Another study by Akrofi Atitianti and Dai (2021), assesses the impact of Chinese FDI on the
welfare, measured as HDI, in Africa. The study is based on a 16-year panel data-set, consisting
of the Chinese FDI stock in 52 African economies from 2003 to 2018, and two estimation
techniques are used, namely fixed effects and instrumental variables. The authors found that
Chinese FDI has a significantly positive impact on HDI in both Africa as a whole and SSA
specifically, despite being widely viewed as exploitative and primarily directed toward
resource-rich countries with weak institutions. The study also emphasizes the importance of

effective governance for achieving welfare improvements through FDI.

Lastly, a paper by Sylvaire et al. (2022) investigates the effects from a broader perspective, more
precisely the impact of China’s FDI on Africa’s inclusive development. The results are based on
a regression model with fixed effects, and panel data from 48 African countries covering the
period 2003 to 2020 is used. They found that Chinese FDI has a positive and significant effect on
African countries’ GDP per capita, employment rate, trade openness, crime rate and quality of
human capital, where the latter is explained by Chinese FDI enterprises providing technical
training, improving the laborers competitiveness and income. Their findings also indicated that
the development is inclusive. This suggests a positive effect of FDI on human development, in

line with the previous study.

3.2 Literature Investigating the Effects of German FDI

Previous literature on FDI from Germany, or even the EU more broadly, to SSA is limited.

Likewise, studies assessing the impact of foreign or domestic investment on human development
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in key sectors targeted by German FDI, such as health, sustainable energy, infrastructure and
digitalization, are scarce. Nevertheless, two relevant studies have been identified and will be
discussed in this chapter. These studies examine investments in health and education, and the

impact of FDI on electricity access, which both are central areas of German FDI in SSA.

A paper by Paul Schultz (1999) examines investments in health and education in Africa.
Specifically, Cote d'Ivoire and Ghana during the period 1985 to 1989 are investigated using OLS,
IV and ML (maximum likelihood) estimators. The author argues that investments in health and
education implies human capital development, which contribute to higher future living standards.
The findings of the paper also show that basic primary and secondary education generate strong
private and social returns, while higher education is associated with high public costs and tends
to primarily benefit the wealthier segments of the population. However, the study suggests that
introducing tuition fees and means-tested financial aid could improve both the equity and
efficiency of higher education. Moreover, the paper proposes that improved health and nutrition,
particularly through investments in areas such as child nutrition, could enhance productivity and

lead to economic gains.

A study by Aluko et al. (2023) explores the impact of FDI on electricity access in Africa, using
data from a sample of 36 African countries between 2000 and 2017, and applying an [V-GMM
estimation method. The authors find that FDI is generally associated with improved access to
electricity. Interestingly, this relationship appears to be stronger in countries with weaker
governance. Conversely, it is argued that the marginal impact of FDI diminishes in countries
with stronger institutional frameworks, possibly because these countries are already closer to
achieving broad electricity access. According to the authors, these findings suggest that FDI can
help to expand the energy access in Africa, particularly when institutional gaps exist. In turn,

improved access to electricity is important for human development.

3.3 Literature Investigating the General Effects of FDI on HDI

As discussed in 3.2, existing literature on the human development effects of FDI from Germany
or the EU to SSA is limited. However, both Germany and the EU are significant investors in the

region. It can therefore be assumed that broader studies on the impact of FDI on human
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development in SSA also, to some extent, capture the effects of German and European FDI. This
sub-chapter therefore aims to review the existing literature on the general relationship between

FDI and human development in the region.

A paper by Gohou and Soumaré (2012) assesses the effects of FDI on welfare, measured by HDI
and real GDP per capita, across different African regions. The study uses a balanced sample of
52 African countries over the period 1990-2007. To examine whether FDI reduces poverty in
Africa, the authors conduct a Granger causality test on panel data. They also run panel
regressions for Africa’s five free trade areas — AMU, ECCAS, ECOWAS, IGAD, and SADC — to
assess whether FDI has varying effects across regions. At the continental level, the study finds a
strong positive relationship between FDI and welfare improvements. However, significant
regional differences are observed. According to the findings, FDI tends to have a greater relative
impact on welfare in poorer countries, although it may yield greater absolute benefits in
wealthier ones. The relationship between FDI and welfare is found to be positive and significant
in East and Central Africa, non-significant in Northern and Southern Africa, and ambiguous in
Western Africa. These results of the study strengthen the complexity and regional variability of

the relationship between FDI and HDI in SSA.

Moreover, a paper by Fauzel et al. (2015) examines the effect of FDI on poverty alleviation or
welfare maximization in 16 SSA countries over the period 1990 to 2010, using a dynamic Panel
vector error correction model. The results of this study instead show that FDI has a positive
effect on both economic and social development for the investigated SSA countries, as it helps to
attain economic welfare in terms of higher growth and social welfare in terms of poverty
reduction. However, the authors emphasize that inclusive development policies and appropriate

institutions are needed to maximize the benefits from FDI inflows.

Moreover, a study by Anetor et al. (2020) examines the impact of FDI, foreign aid and trade on
poverty reduction in SSA. The analysis is based on data from 29 countries in the region, covering
the period from 1990 to 2017. They employ a single model using the Feasible Generalized Least
Squares (FGLS) technique to assess the effects of the three variables on poverty reduction. The

study finds that FDI and foreign aid have a negative impact, while trade has a positive and
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significant effect on reducing poverty, particularly in low-income countries. The authors suggest
that the negative effects of FDI and foreign aid are likely due to the low levels of FDI, which are

insufficient to reduce poverty, and the inadequate allocation of aid.

Finally, a recent study by Adamu and Aigbedion (2025) investigates the effects of FDI on human
development in Western Africa from 2010 to 2022. The study adopts a Panel Quantile regression
for analyzing the data, and comes to an interesting conclusion. It discovers that FDI harms
human development in Western African countries with low HDI while benefiting the human
development of countries in the region with high HDI. While there is much literature supporting
that how FDI affects human development in African countries depends largely on the
country-specific social and economic circumstances, this direct connection to the level of HDI is

unique.

3.4 Summary of Previous Research

Table 1: Summary of Previous Research

Author Time period Investor Region Findings

K4D Emerging |2010-2019 China Africa

Issues (2019)

Positive relationship
between FDI and
economic growth,
infrastructure and supply
of jobs. Broader negative
social and environmental
effects.

Fang (2021)

2015-2019

China

44 and 28
African
countries

Positive relationship
between FDI and
economic and
environmental SDGs, but
negative relationship
between FDI and social
SDGs. Likely due to lack
of long-term investments
in social sectors.

Akrofi
and Dai (2021)

Atitianti

2003-2018

China

52 African
countries

Positive relationship
between FDI and HDI in
Africa and SSA. Effective
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governance needed.

Sylvaire et al.

(2022)

2003-2020

China

48 African
countries

Positive relationship
between FDI and
GDP/capita, employment
rate, trade openness, crime
rate and quality of human
capital. Inclusive
development.

Paul
(1999)

Schultz

1985-1989

Not
specified

Cote
d’Ivoire and
Ghana

Investments in health and
education are positively
correlated with human
capital and standard of
living. Stronger private
and social returns of
investments in basic and
secondary education, than
in higher education.

Aluko et al.
(2023)

2000-2017

Not
specified

36 African
countries

FDI is associated with
improved electricity
access. Higher marginal
impact for countries with
weaker governance.

Gohou
Soumaré (2012)

and

1990-2007

Not
specified

52 African
countries

Positive relationship
between FDI and welfare
in East and Central Africa,
non-significant
relationship in North and
South Africa, vague
relationship in Western
Africa.

Fauzel et al.

(2015)

1990-2010

Not
specified

16 SSA
countries

Positive relationship
between FDI and social
and economic
development. Inclusive
development policies and
appropriate institutions
needed.

Anetor et al.

(2020)

1990-2019

Not
specified

29 SSA
countries

FDI negatively correlated
with poverty reduction.
Likely due to insufficient
FDI-levels.
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Adamu and [ 2010-2022 Not Western Negative relationship

Aigbedion specified Africa between FDI and HDI in
countries with low HDI,

(2025) positive relationship in
countries with high HDI.

3.5 Aspects Unique to this Investigation

A review of previous literature on FDI in SSA reveals few commonalities except for the
overarching theme that is being investigated. Similarly, this investigation distinguishes itself in a
few aspects. Most notably, its comparative focus on China and Germany is entirely unique,
reinforcing the study’s relevance and its potential to make a novel contribution to the field.
However, this limits the opportunities for direct comparison with previous literature, and as

previously discussed the analysis will draw on related literature.

Furthermore, the combination of geographic and historical scope in this investigation is unique.
While several studies have examined the impact of FDI on human development in SSA, some
even observing the effect of Chinese FDIs specifically, none have done so over the period
2005-2022. Most existing research covers either earlier or significantly shorter time periods.
Given that Chinese FDI in SSA is a relatively recent development, analyzing this more current
period strengthens the relevance of the findings. Moreover, no existing studies appear to have

specifically investigated the impact of German FDI on HDI in SSA.

The methodological approach and the selection of explanatory variables further differentiate this
investigation. While the use of panel data and statistical regressions is common, the application
of a Fixed Effects OLS-adapted regression is relatively rare. The explanatory variables are
chosen with careful consideration and are supported by previous literature, but the specific

combination of variables used in this study is unique.

3.6 Strengths and Weaknesses of Previous Literature

As outlined above, previous studies differ in their methods, theoretical frameworks, time periods,

datasets and conclusions. On the one hand, this inconsistency might suggest unreliability, but on
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the other hand, and to a greater extent, it reinforces the view that the relationship between FDI
and HDI is highly complex. This view is in turn very important when designing policies to
improve human development in SSA. Moreover, the diverse methodological approaches in
previous literature demonstrate methodological innovation and creativity, which is valuable in a
field that still lacks consensus on both optimal methods and expected outcomes. Like this study,
many other investigations also face data limitations, which is common for low-income regions
such as SSA. These limitations often result from weak institutions, a large informal economy,
political or logistical challenges and historically low research incentives among wealthier

countries.

Another limitation stemming from the limited research on this topic is the lack of papers from
highly rated, well-recognized journals addressing the relationship between FDI and HDI.
Consequently, much of the literature referenced in this study lacks international recognition,

which might weaken the credibility and reliability of their conclusions.

4 Theory

This chapter presents the theoretical framework of this investigation, focusing on theories
relevant to the relationship between FDI, different investment approaches and human
development. It begins with an overview of the Endogenous growth theory, more specifically the
Romer model, followed by an explanation of Spillover effects and concludes with the Capability

approach.

4.1 Endogenous Growth Theory — the Romer Model

A core component of HDI is the standard of living, which is measured using Gross National
Income (GNI). According to OECD (n.d.-b), GNI represents the total income earned by a
country’s residents across all sectors, regardless of where that income is generated. It is
explained that while it is similar to GDP, which measures all income produced within a country’s
borders, GNI focuses on the income of a country’s citizens, irrespective of their geographic
location. For this reason, it is stated that GNI is used in HDI as an indicator of the standard of

living. GNI and GDP are however often closely correlated and tend to follow similar trends.
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Economic growth theory was first introduced by Robert Solow in 1956 through his neoclassical
growth model “the Solow model”, which is a foundational framework that identifies the
exogenous drivers of economic growth, according to Jones and Vollrath (2013). They further
state that since the introduction of economic growth theories, they have been expanded to
explore the endogenous factors influencing long-term growth. One key extension is explained to
be the Romer model, developed by Paul Romer, which emphasizes the role of technology as a
central growth driver. In this model, technological progress refers to the introduction of new

varieties of goods into the economy.

Jones and Vollrath (2013) explain that the Romer model adopts the following production
function (1): Y = K O((ALy)l_O(, where the capital stock K and labor LY combine to produce output

Y, using the stock of ideas or technology 4. a is a parameter representing the balance between
consumption and saving, with a value between 0 and 1. For the sake of this investigation, it is
specifically this technological term that is of relevance. They explain that unlike the Solow
model, where technological development is exogenous and assumed to grow at a constant rate,

Romer’s model expresses technological change (2) in its simplest form as: A = GLA, where A is

the number of new ideas produced at any given point in time, 0 is a measure of the general

productivity of the Research & Development (R&D) sector in a country, and L M refers to the

number of workers in the R&D sector actively contributing to the discovery of new ideas.

The Romer equations discussed so far are general and do not promote long-term economic
growth. Jones and Vollrath (2013) emphasize that in the Romer model, as is the case in the

b

Solow model, it is a country’s “steady state” that is determinative of its long-term economic
growth. “Steady state” refers to a long-term equilibrium state of growth that every country is

working toward achieving. They further state that when technological development is adapted to

apply to a country’s steady state, the equation (3) becomes the following: 9,=9,= 1)‘_—n¢,
where long-term economic growth g, corresponds to long-term technological development g it A

is a parameter determining the productivity of the R&D sector, 7 is the population growth and ¢
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is a parameter determining if the existence of ideas contributes or harms the production of new

1deas.

As the Romer model suggests, technological development is essential in driving a country’s
long-term economic growth and reaching its steady state. Moreover, FDI is widely recognized to
be a major source of transfer of technology and know-how, emphasizing FDIs ability to initiate
and promote growth according to the model (Balasubramanyam et al., 1996). As GNI and GDP
are closely correlated, it is in extension expected that FDIs should contribute positively to a

country’s long-term GNI growth and standard of living.

4.2 Spillover Effects

Spillover effects are a well-established concept in economics, particularly in the context of FDI
and the operations of multinational corporations in host countries. They refer to indirect or
unintended consequences of an event or action that extend beyond its original scope. A study by
Blomstrom et al. (1999) examines the efficiency spillovers resulting from FDI. They observe that
while positive spillovers from foreign investors to the local economy do occur, there is little
consensus on the magnitude of these effects. The authors also investigate the key determinants of
such spillovers, emphasizing the role of appropriable technology made available through foreign
investment. This aligns with the Romer model, which similarly underscores the critical role of

technology in driving long-term economic growth.

FDI-induced spillovers can take various forms, with technology transfer being a key channel.
Foreign firms often introduce advanced production techniques and managerial practices (OECD,
2002). Knowledge diffusion is another common indirect effect, as new firms bring innovative
methods in production, marketing and quality control that tend to spread to local communities
(Smarzynska Javorcik, 2004). This is further strengthened when local workers are employed and
trained by foreign companies (World Bank, 2019). Moreover, the companies often establish
collaborations with local suppliers, which places demand on quality and efficiency (Havranek &
Irsova, 2011). These spillovers enhance local knowledge and human capital, contributing to

improvements in both the education and income components of HDI. Indirectly, they may also
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contribute to improved living standards and health outcomes by increasing productivity,

generating jobs with higher income and supporting institutional learning.

While it is widely accepted that FDI generates spillover effects, there is less agreement on
whether these effects are always beneficial to the host country. A study by Borensztein et al.
(1998) found that for FDI to produce highly positive spillover effects, the host country must
possess a minimum level of human capital. Without this, the country may struggle to absorb and
utilize the technology and knowledge transferred through FDI. This suggests that the

effectiveness of FDI-induced spillovers can be country-specific.

4.3 The Capability Approach

Another highly relevant theory for evaluating the impact of Chinese versus German FDI on HDI
is Amartya Sen’s Capability approach. Sen was one of the founders of the HDI (Nobel Prize
Museum, 2020) and according to Todaro and Smith (2020) he developed this normative
framework to assess development and social justice based on individuals’ access to, or
achievement of, capabilities and functionings. They explain that functionings refers to the
various things people value doing or being, such as attending school or living a long and healthy
life. These can be categorized as either elementary, such as being nourished or able to move
freely, or complex, such as participating in a community or having self-respect. Moreover, they
state that capabilities, in contrast, represent the actual freedom and ability to achieve these

functionings.

Sen (1999) also emphasizes that extended capabilities or choice over functionings, which more
simply can be explained as increased freedom, should be the goal of development. While he
acknowledges that factors such as increased GDP, well-functioning social and economic
institutions, political and civil rights, and technological progress can all serve as important means
to expanding freedom, he argues that these should not be seen as ends in themselves. The
primary objective of development should instead be the enhancement of freedoms according to

him.
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5 Data & Variables

A large degree of the data used in this investigation is collected from the World Bank. This
includes the variables Political Stability and Absence of Violence/Terrorism (World Bank, n.d.-e),
Electricity Access (World Bank, n.d.-a), Inflation (World Bank, n.d.-b), Trade Openness (World
Bank, n.d.-c) and Gross Domestic Product (World Bank, n.d.-d). This is complemented with data
from the Human Development Reports (n.d.) on Human Development Index, China Africa
Research Initiative by Johns Hopkins (2025) with data on Chinese Foreign Direct Investment
Inflows as well as OECD (n.d.-a) with data on German Foreign Direct Investment Inflows. The
data on Chinese and German FDI inflows is presented as a share of GDP in each Sub-Saharan

African country to improve comparability.

5.1 Dependent Variable

The investigated dependent variable is human development, represented by the commonly used
Human Development Index. As this investigation aims to explore the relationship between FDIs
and HDI from China and Germany respectively, particularly in terms of the improvements or
deterioration in human development over time, the regressions will make use of the annual
change in HDI, otherwise known as the variable’s first difference transformation. HDI, as
mentioned in sub-chapter 2.1, ranges on a scale from 0 to 1, where a higher value represents a
higher level of human development (World Health Organization, n.d.). Annual change in HDI is
calculated by taking the difference in HDI between the current and previous level, divided by the
previous level, resulting in a percentage value. Change in HDI is abbreviated as dhdi in this

investigation.

5.2 Independent (Explanatory) Variables

The two regressions share the same dependent variable, as well as the same five independent
variables. Given the objective of this investigation, FDI Inflow as a share of GDP for both China
and Germany respectively act as the primary independent, or explanatory, variables. Further
independent control variables are: Political Stability and Absence of Violence/Ierrorism,

Electricity Access, Inflation and Trade Openness. These control variables are included as they
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are expected to play a part in determining HDI. By including them, the regression will provide a
more realistic portrayal of the specific effect of FDI on HDI, as other determining factors are

controlled for.

5.2.1 FDI Inflow as a Share of GDP

As the investigation aims to determine the difference in the effect of Chinese and German FDIs,
this variable will be included as Chinese FDI inflows as a share of each respective SSA country’s
total GDP and German FDI inflows as a share of each respective SSA country s total GDP. The
variables are included as a percentage share of the GDP of each respective SSA country to
enhance comparability between the recipient countries’ relative level of FDI and its effect on
human development. Chinese and German FDI Inflows as a Share of GDP are abbreviated as

cfdi and gfdi respectively in this investigation.

5.2.2 Political Stability and Absence of Violence/Terrorism

The World Governance Indicators capture six key dimensions of governance, as outlined by the
World Bank (n.d.-e). Political Stability and Absence of Violence/Terrorism is one of these
dimensions and is included in this investigation to indicate governmental functionality and
stability. It is stated that the variable measures perceptions of the likelihood of political stability
and/or politically-motivated violence, including terrorism, and ranges from approximately -2.5 to
2.5, where a higher value corresponds to increased political stability and less violence/terrorism.
Governance indicators are frequently used in the literature on HDI, as seen in studies by Akrofi
Atitianti and Dai (2021) and Fang (2021), since the quality of governance is crucial both for
attracting FDI and for determining how effectively it contributes to human development in
recipient countries. Political Stability and Absence of Violence/Terriorism is abbreviated as

polstab in this investigation.

5.2.3 Electricity Access

A common way to measure infrastructure is through a country’s Electricity Access, which in this
study is measured as the percentage of the population with access to electricity (World Bank,
n.d.-a). Infrastructure plays a crucial role in shaping FDIs’ impact on human development, and

the variable Electricity Access was, among others, included by Akrofi Atitianti and Dai (2021) to
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control for infrastructure level when investigating HDI. Electricity Access is abbreviated as elac

in this investigation.

5.2.4 Inflation

Inflation is defined as the average percentage change in prices of a standardized basket of goods
on an annual basis in a country, which in this investigation is measured by the consumer price
index (World Bank, n.d.-b). Inflation is included as a proxy for macroeconomic stability in a
country, which in turn is commonly recognized to have a determinative role related to HDI.
Inflation is therefore a common control variable in HDI investigations, namely in articles by
Fauzel et al. (2015) and Gohou and Soumar¢ (2012). Inflation is abbreviated as infl in this

investigation.

5.2.5 Trade Openness

Trade Openness is measured as the sum of exports and imports of goods and services as a share
of GDP (World Bank, n.d.-c). Similar to the other explanatory variables, a country’s level of
openness is often included as a control variable when examining the effects of D/ on human
development, as it influences the volume of FDI attracted and, consequently, its developmental
impact. This is supported by previous literature, such as the studies by Fauzel et al. (2015),
Gohou and Soumaré (2012) and Anetor et al. (2020), which include 7Trade Openness as a control
variable in their analyses of human development. Trade Openness is abbreviated as tradeop in

this investigation.

5.3 Descriptive Statistics

Table 2 presents the descriptive statistics for all variables, providing an overview of their values

and variation across the SSA region.
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Table 2: Description of Units and Common Descriptive Statistics of Variables

Variable Unit Minimum | Maximum Mean Std. Dev | No. of Obs.
Change in % annual -5.38% 8.10 % 1.08 % 1.22 % 791
HDI
Chinese % of GDP -1.49 % 7.34 % 0.14 % 0.47 % 773
FDI Inflow
German % of GDP -1.93 % 1.01 % 0.01 % 1.30 % 779
FDI Inflow
Political Scale from -2.70 1.20 -0.52 0.87 792
Stability & | approximate
Absence of | ly -2.5to
Violence/T 2.5
errorism
Electricity % of 1.30 % 100 % 43.9 % 273 % 790
Access population
Inflation % annual -8.97% 5570 % 8.87 % 27.5% 770
Trade % of GDP 2.70 % 3480 % 70.8 % 42.0 % 706
Openness

5.4 Expected outcomes

In the following sub-chapter, the expected effect of each explanatory variable on HDI, based on

the information provided in Chapter 3: Previous Research, Chapter 4: Theory, and basic

economic assumptions will be presented. Additionally, Table 3 provides an overview of the

expected outcomes.

5.4.1 FDI Inflow as a Share of GDP

While there is no clear consensus on the exact impact of FDI on HDI, the theories and prior

research generally suggest a positive relationship. Romer’s growth model links FDI to economic

growth through technology transfer and capital access, while spillover effects can improve

human capital and income. These outcomes are, in turn, expected to expand individuals

capabilities and freedoms, as emphasized by the Capability approach. However, previous
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research often notes that the effect of FDI is shaped by contextual factors. Additionally, as
outlined in Chapter 2: Background, Germany and China follow different investment strategies.
Germany tends to focus more on social and environmental progress, and China more on
economic outcomes. As a result, both German and Chinese FDI are expected to positively affect

HDI, with German FDI likely having a greater overall impact.

5.4.2 Political Stability and Absence of Violence/Terrorism

Governmental stability and functionality are both widely assumed, and empirically supported in
studies like those by Akroti Atitianti and Dai (2021) and Fauzel et al. (2015), to have a positive
impact on human development and to enhance the welfare gains from FDI. Similarly, Political
Stability and Absence of Violence/Terrorism is assumed to increase the freedom and hence the
capabilities of individuals, with a positive effect on human development according to the
Capability approach. Therefore, a positive effect of Political Stability and Absence of

Violence/Terrorism is also expected in this study.

5.4.3 Electricity Access

This variable reflects a country’s infrastructure level, where a well-developed infrastructure is
expected to enable productive, long-term investments and broader spillover effects. In addition,
and in line with the Romer model, Electricity Access can be seen as an indicator of technological
development, promoting economic growth. Electricity Access can also be associated with greater
individual freedom, which is the core objective of human development according to the
capability approach. Moreover, a positive link between infrastructure and welfare improvement
is both assumed and supported by the findings of Akrofi Atitianti and Dai (2021). Therefore,

Electricity Access is expected to have a positive impact on HDI.

5.4.4 Inflation

High and unstable Inflation signals economic instability and increased investment risk, which is
expected to reduce investment incentives and discourage innovation. This harms economic
growth according to the Romer model and weakens FDI-related spillover effects. From a
capability perspective, Inflation decreases individuals’ real incomes and purchasing power,

thereby limiting their freedom to achieve their valued functionings. Moreover, Inflation often
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disproportionately affects the most vulnerable groups in society. The papers by Fauzel et al.
(2015) and Gohou and Sourmaré (2012) also support a negative relationship between high
Inflation and social and economic welfare, which is closely linked to HDI. In this investigation,
it is therefore expected that high Inflation has a negative impact on HDI and that higher Inflation
will weaken the positive effect of FDI on HDI.

5.4.5 Trade Openness

Open economies are more accessible and attract more investment, which, according to studies by
Anetor et al. (2020) and Gohou and Soumaré (2012), contributes to welfare improvements from
FDI. In line with the theory about spillover effects, Trade Openness also fosters competition and
knowledge transfers, which contributes to a higher human development. Thus, Trade Openness

is expected to have a positive impact on HDI.

Table 3: Expected outcome for all variables

Variable Source Expected outcome
Change in HDI Human Development Reports | Dependent variable
Chinese FDI inflows as a FDI: China Africa Research |+
share of GDP Initiative — Johns Hopkins
GDP: World Bank WDI
German FDI inflows as a FDI: OECD +
share of GDP GDP: World Bank WDI
Political stability and absence | World Bank WGI +
of violence/terrorism
Electricity access World Bank WDI +
Inflation World Bank -
Trade openness World Bank WDI +

5.5 Potential measurement issues

Several potential measurement issues can be identified in relation to the variables used in this

study. To begin with, few of the investigation’s central concepts can be measured with simple
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variables, although suitable proxies serve as indicators. For example, HDI is a composite index
that does not fully capture human development and welfare from all socio-economic
perspectives. Reliable data is also essential for accurate estimates, and in this regard, China’s
transparency on FDI reporting can possibly be questioned. Moreover, the variable Political
Stability and Absence of Violence/Terrorism is based on perceptions, which are subjective and
may be biased or inconsistent, and a potential issue with the Inflation variable is that it may not
reflect the actual price levels experienced by the population, as many of the countries in SSA
have a large informal sector. Additionally, data is missing for several countries and years, which

reduces the precision of the variable estimates.

Investigating the relationship between FDI and human development using these variables is
however supported by previous research, and the variables serve as useful tools for comparative

analysis despite their limitations.

6 Method

This chapter is structured chronologically, beginning with a presentation of the type of data used
and the analytical model. It then explores the econometric tests conducted to determine the
appropriate regression models and concludes with the specification of the final regression

models.

6.1 Multiple Regression Analysis with Panel Data

To address the research question of this investigation, whether there is a difference in the human
development impacts of FDI inflows from China and Germany into SSA, during the period
2005-2022, unbalanced panel data is used. This data choice is suitable as it allows for
comparisons across multiple countries over a long time span. More precisely, as Eric (2019)
states, panel data combines time-series and cross-sectional elements, which makes it possible to
analyse both how countries differ from each other and how they change over time. An additional
advantage of panel data, explained by him, is that it includes more information and typically

enables a large number of observations, which increases the statistical precision of the estimates.
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In cross-sectional data, the number of observations is 7, in time-series data it is ¢, which yields #

X n observations in panel data (Stock & Watson, 2020).

This investigation applies a multiple regression model, where various explanatory variables are
used to explain the dependent variable, which in this case is the change in the HDI. As outlined
by Stock and Watson (2020), the regression coefficient (3) attached to each explanatory variable

(xl, t) indicates its effect on the dependent variable while holding the other variables constant.

They further mention that multiple regression analysis allows for the control of several relevant
variables simultaneously, increasing the precision of the estimates and the reliability of the

estimated relationships by reducing omitted variable bias.

6.2 Fixed Effects Model

In this investigation, an OLS model with fixed effects estimation is applied. Both time and
country-specific effects are controlled for, as it is reasonable to assume that these factors
influence the outcome of the regression. Stock and Watson (2020) highlight that country-specific

effects, denoted by W, capture all characteristics that are unique to each country but constant over

time, such as geography or cultural norms. Including these helps prevent the estimates of the
explanatory variables’ impact on HDI from being biased by unobserved, time-invariant

country-level traits. Moreover, they explain that time-specific effects, denoted by At, instead

account for factors that are common across all countries at a specific point in time, such as
pandemics or global economic conditions. The aim of including time-specific effects is to ensure
that such shocks are not attributed to the independent variables in the model. Finally, an

idiosyncratic error term is included, denoted by 2 which they state captures all other variation

that is specific to country i year ¢, and that is not explained by the included variables or fixed

effects.

The choice of an OLS model with fixed, rather than random, effects is further supported by the
results of a Hausman FE vs. RE test. As stated by Baltagi (2014) the null hypothesis of the
Hausman test is that the random effects (RE) estimates are consistent and efficient, while the

alternative hypothesis is that RE estimates are inconsistent. He further explains that if the test
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rejects the null hypothesis at a five percent level of significance, a fixed effects model is
preferred. Conversely, if the null fails rejection, a random effects model is considered more

appropriate.

In this study, the Hausman test was performed on both the baseline (1) regression and the
modified (2) regression, and in both cases the p-value was 0.00. Consequently, the null

hypothesis was rejected, justifying the use of a fixed effects model for both regressions.

6.3 Scope of the Study and Model

To effectively address the research question, despite data constraints, the scope of the study and
the model has been limited. First, because of limited data availability in the SSA region, the
analysis is restricted to the period 2005-2022, covering 18 years of observations. Moreover, the
study focuses exclusively on countries within SSA. Of the region’s 49 countries, 44 are included
in the analysis. Eritrea, Eswatini, Lesotho, and Somalia were excluded due to insufficient data,
while South Sudan was omitted because it gained independence in 2011, midway through the

investigated time period.

Data is also missing for some variables, resulting in an unbalanced panel dataset. For the variable
Trade Openness, data is missing for Djibouti 2005-2012, Ethiopia 2005-2010, and for the entire
time period for four countries: Liberia, Malawi, Nigeria and Sao Tomé and Principe. However,
data on Trade Openness is still available for a clear majority of the countries and years. In
addition, there is some missing data for the variables Inflation, Chinese FDI and German FDI. In
contrast, no data is missing for any country or time period for the variables HDI, Electricity
Access and Political Stability and Absence of Violence/Terrorism. The unbalanced panel dataset
is used in both the original and modified regression models. However, to test the robustness of
the findings, an additional analysis is conducted using a balanced dataset, in which countries
with incomplete data are fully excluded from the sample. This is further described in sub-chapter

6.5.3.
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6.4 Econometric tests

When working with OLS models, there is a wide range of assumptions that should be upheld to
ensure optimal results. Given the aspiration of acquiring optimal results, certain econometric
tests are conducted to test for these assumptions. Among these tests include checking for:
heteroskedasticity, stationarity, multicollinearity and autocorrelation. While it is unlikely that all
OLS assumptions will be upheld, the intention is that testing for the assumptions will provide
clarity on the consistency, biasness and overall reliability of the results that the regressions
produce (Statistics How To, n.d.-a). The tests also provide the possibility to adapt and improve

the econometric specifications if necessary.

6.4.1 Heteroskedasticity

As stated by Corporate Finance Institute (n.d.-a), heteroskedasticity refers to the idea that the

variance of a given variable's residuals (or error term) is unequal. Mathematically, this is often
. 2 . .
expressed as the following: Var(ei) # o . They emphasize that one of the assumptions when

working with OLS models is that of homoskedasticity, meaning that the residuals are drawn from
a population with constant variance. The presence of heteroskedasticity violates this assumption,
and causes issues for tests and results reliant on valid standard errors. Lastly, they explain that
while heteroskedasticity does not lead to inconsistency or bias, it can invalidate the results of a

regression due to using dubious standard errors.

To address this potential problem, a modified Wald test for groupwise heteroskedasticity in a
fixed effect regression model is run (Baum, 2000). Baum outlines that this test includes the null
hypothesis that there is homoskedasticity, while the alternative hypothesis, conversely, supports
that the existence of heteroskedasticity cannot be eliminated. The Wald test for the baseline (1)
and modified (2) regression model resulted in p-values of 0.00. Hence, the null hypothesis is

rejected, suggesting the presence of heteroskedasticity in both regression models.

A commonly used remedy when faced with the violation of the homoskedasticity assumption is
to use robust standard errors, sometimes referred to as Huber-White standard errors. This is

supported by Mansournia et al. (2021). This type of standard error includes an adjustment for the
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fluctuating variance of regular standard errors to ensure that they remain valid. For the baseline
(1) regression and the modified (2) regression, robust standard errors are therefore used with

reference to the results provided from the respective Wald tests.

6.4.2 Stationarity

Stationarity refers to the condition where a variable’s mean, variance and covariance remain
constant over time (Statistics How To, n.d.-b). In other words, shifting the time period does not
change the shape of the data's distribution. It is further stated that this assumption is crucial for
valid results in time series analysis and remains important in panel data due to the time-series
dimension within the dataset. However, testing for stationarity in panel data is more complex and

requires different methods than in standard time series analysis.

Two common tests for assessing stationarity in panel data are the Levin-Lin-Chu (LLC) test and
the Im-Pesaran-Shin (IPS) test. Since the LLC test requires a balanced dataset, only the IPS test
is applied in this study. The IPS test assumes a null hypothesis of non-stationarity, or that the
panels have a unit root, and an alternative hypothesis that some panels are stationary, according
to Bornhorst and Baum (2001). They explain that the IPS test runs Augmented Dickey-Fuller
(ADF) tests on each panel unit and averages their t-statistics to assess overall stationarity.
However, a key limitation is that the IPS test can only confirm if some panels are stationary, not
all. In contrast, the ADF test, used for time series, tests whether the entire series is stationary
under the alternative hypothesis (Minitab, n.d.). Given this limitation, the IPS test in this
investigation is used primarily to identify variables that are clearly non-stationary and require
first-difference transformations, rather than to confirm full stationarity across all panels. For the

scope of this study, the IPS test is considered sufficient.

A common way to address non-stationary data is to perform a first-difference transformation to
the given variable, as stated by Vossen (n.d.). He mentions that this transformation effectively
shifts the focus of the series from levels to changes between periods. Furthermore, he explains

that the transformation occurs as follows: AYt = Yt - Yt_l, where Y represents a certain

observation and ¢ indicates the specific year of that observation. By shifting the focus to change
rather than levels, first-difference transformation removes trends over time as well as unit roots,

effectively emulating stationarity.
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Table 4 below shows the results of IPS tests performed on each respective variable in the

baseline (1) and modified (2) regression.

Table 4: P-values from IPS tests for stationarity for Baseline (1) and Modified (2) Regressions

Variable Baseline (1) Regression Modified (2) Regression
dhdi 0.0000 0.0000
cfdi 0.0000 0.0000
cfdi,, - *
cfdi,, - *
cfdiy; - *

gfdi 0.0000 0.0000
gfdi - *
gfdi,, - *
gfdi,; - *
polstab 0.0001 0.0001
elac 1.0000 1.0000
infl * *
tradeop 0.0501 0.0501

“*” Inconclusive results due to too few panel observations to provide an accurate test.

“-” Variable not applicable to given regression.

As shown in the results above, at the 5% significance level in the baseline (1) and modified (2)

regression, both variables elac and tradeop have p-values that prevent rejection of the null

hypothesis, indicating the presence of unit roots and thus non-stationarity. As a result,

first-difference transformations were applied to both variables. The wvariable infl yields

inconclusive results in the IPS test, making it difficult to determine whether a first-difference

transformation is appropriate. Therefore, it was retained in its original form and assumed to be
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stationary. All other variables show low p-values, meaning that stationarity can not be rejected.

Accordingly, no transformation was applied to these variables.

All lagged variables included in the modified (2) model show inconclusive results, similar to infl.
This is presumably due to a reduced number of observations in the modified (2) model caused by
the inclusion of lags. For consistency’s sake, and given that an inconclusive result neither

supports nor disproves stationarity, no transformation is performed on any of these variables.

6.4.3 Multicollinearity

Multicollinearity is an econometric issue that occurs when two or more of the independent
variables share a high degree of correlation, as explained by Hayes (2024). He further highlights
that when multicollinearity occurs, it risks causing spurious and misleading results. In this
investigation, the presence of multicollinearity is explored in two methods: a correlation matrix
and using the diagnostic measure Variance Inflation Factors (VIF). Below, a correlation matrix is
presented for the baseline (1) model. Due to the lagged variables increasing the number of
independent variables in the modified (2) model, multicollinearity is only tested using VIF for
this model.

Table 5: Correlation Matrix for Dependent and Independent Variables in Baseline (1)

Regression
dhdi ctdi ofdi  polstab elac infl tradeop
dhdi 1.000
cfdi -0.031 1000
gtdi 0,030 0.036 1.0

polstab | -0.025 0047  0.091  1.000
clac -0.286 0110 0.106  0.442 1.000
infl 0111 -0.011  -0.008  -0.124 0.005 1.000

tradeop | -0.037 0252  0.052 0.369 0.377 0,102 1.000
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A general rule of thumb is that correlation values above 0.8 and below -0.8 respectively spark
concern for multicollinearity and its associated issues (Stataiml, 2024). In Table 5 above, no such
correlation values can be identified, suggesting that multicollinearity is not an issue. The
difference in correlation between Chinese FDI (cfdi) and German FDI (gfdi) relative to Trade

Openness (tradeop) is also interesting to note.

VIF is used as a contingent method to ensure that no multicollinearity exists. The Corporate

Finance Institute (n.d.-b) describes that the measure is calculated according to the following

. 2 . . o .
equation: ﬁ, where Ri represents the unadjusted coefficient of determination when regressing

th . . . g .
the i independent variable on the others. In general, a VIF of 4 or above indicates that a certain
degree of multicollinearity persists. It is however stated that only VIF values exceeding 10 that
call for active correction, usually in the form of excluding the variable from the econometric

specification entirely.

It is worth noting that it is not possible to calculate VIFs on a fixed effects model.
Multicollinearity is however independent of the estimation method and consequently a pooled
OLS regression was run, from which VIFs were calculated. The fact that the VIFs were
calculated through a different estimation method will not have an impact on their ability to

identify potential multicollinearity in this investigation’s variables.

Below is an accumulated list of the VIFs for each respective independent variable:
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Table 6: Explanatory Values and their associated VIFs for both Regression Models

Variable Baseline (1) Regression Modified (2) Regression
cfdi 1.10 1.31
cfdi - 1.20
cfdi, - 1.20
cfdi; - 1.30
gfdi 1.03 1.05
gfdi, - 1.06
gfdi,, - 1.06
gfdi; - 1.05
polstab 1.41 1.50
elac 1.49 1.53
infl 1.06 1.06
tradeop 1.33 1.51

“-” Variable not applicable to given regression.

Once again it is affirmed that no multicollinearity is present among the independent variables.

Accordingly, no corrections are necessary with regard to multicollinearity.

6.4.4 Autocorrelation

Autocorrelation is another econometric issue that arises when the error terms in a regression

model are correlated over time within the same unit (Smith, 2024). According to Stock and

Watson (2020), the presence of autocorrelation violates a key assumption of an OLS regression,

namely that the error terms should be independent across observations. They further state that

this is problematic, as it often leads to biased standard errors, incorrect significance levels and,

consequently, misleading conclusions.
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There are several tests to test for autocorrelation, largely dependent on which structure of data is
being used. For panel data an appropriate test is the Wooldrigde test with the null hypothesis that
no first-order autocorrelation occurs, as outlined by Wiggins and Poi (n.d.). They further describe
that the alternative hypothesis states that autocorrelation exists, for which the remedy is to use

robust standard errors, similarly to the case of heteroskedasticity.

The Wooldridge test was performed on both regressions: baseline (1) and modified (2). The test
found p-values of 0.0063 and 0.0509 for the baseline (1) and modified (2) regressions
respectively. As such, the test suggests that autocorrelation occurs in the first regression, but not
the latter, at a 5% significance level. However, as it was previously determined that
heteroskedasticity was present in both regressions, robust standard errors will nonetheless be

used, mitigating the potential regressive weaknesses associated with autocorrelation.

6.4.5 R-Squared

R-squared, or the coefficient of determination, is a statistical measure that outlines the degree to
which the variability in the dependent variable can be explained by the independent variable(s) in

a regression (Taylor, n.d.). In other words, the term is a “goodness of fit” and an evaluation of the

explanatory power a regression possesses. R e [0,1], where a value of 1 indicates perfect
explanation while 0 is to be interpreted as that the independent variables in no way explain the
variation in the dependent variable (Taylor, n.d.). Taylor however emphasizes that the measure
should not be used in isolation when assessing a statistical model as it provides no insight on
directional causality of relationships or the correctness of the econometric specification, and it

can thus be misleading.

In this investigation, considering that a fixed effects estimation model is used, “R-squared
within” will be the coefficient of determination used. “R-squared within” is most appropriate as
it explores how well the regression explains variation within each panel unit over time, the

ultimate objective of a fixed effects model using panel data.
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6.5 Specification of Empirical Model

In this sub-chapter two empirical equations will be presented: a baseline (1) model and a
modified (2) model. Other possible equations were identified and contributed to finalizing the
presented models. These are mentioned in sub-chapter 6.5, but the results and specifications of

these regressions will not be discussed in detail.

6.5.1 Regression (1): Baseline Model

Change in HDIit = BO + 81 X Chinese Inflow of FDI as Share of GDP + Bz X German

Lt

Inflow of FDI as Share of GDPl_t + B3 X Political Stability and Absence of Violence/
Terrorismit + 84 X First Dif ference of Electricity Accessit + Bs X Inflation” + 86

X First Dif ference of Trade Opennessit tu ot At tv.,

From the specification, it is evident that a two-way error component model is used, incorporating

country-specific (ui) and time-specific (At) effects, as well as a general error term (vi t) to capture

other inaccuracies. Moreover, as outlined in 5.4.1, the following is expected: BZ > B1> 0.

The abbreviated model looks as follows:

Ahdii't = BO + Bl X cfdiit + Bz X gfdii't + 83 X polstabi‘t+ [34 X Aelaci't + BS X infll,,t

+ [36 X Atradeopi‘t tu At + Vi

6.5.2 Regression (2): Modified Model

Determining a perfect econometric specification for a complex indicator like HDI is practically
impossible. However, the low R? and statistical insignificance of several variables in the baseline
(1) model motivated the development of a modified version. One of the main factors that the
baseline (1) model failed to account for was the delayed effect that the explanatory variables
have on HDI. It is unrealistic to expect that investments in SSA will have an immediate impact
on HDI. The modified model therefore aims to capture this time lag and to offer a more realistic

representation of how FDI influences HDI. To address this idea, both FDI variables are
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transformed into their one-year, two-year and three-year lagged values and included in the

modified (2) regression.

In terms of econometric specification, the modified model adopts the following structure:

Change in HDIl,t = BO + Bl X Chinese Inflow of FDI as Share of GDP + BZ X Chinese

Lt

Inflow of FDI as Share of GDPit—l + [33 X Chinese Inflow of FDI as Share of GDPit_2

+ 84 X Chinese Inflow of FDI as Share of GDPL_,t_3 + Bs X German Inflow of FDI as

Share of GDPi't + [36 X German Inflow of FDI as Share of GDPi,t_1 + [37 X German
Inflow of FDI as Share of GDPi't_2 + 88 X German Inflow of FDI as Share of GDPi't_3
+ [39 X Political Stability and Absence of Violence/Terrorismi’t

+ 810 X First Dif ference of Electricity Accessi’t + 811 X Inflationi’t + 812

X First Dif ference of Trade Opennessi o+ 7\t tv,

The obvious difference to the baseline (1) model is that the variables for Chinese and German
FDI inflows respectively are lagged for up to three years. It is also worth noting that both
Electricity Access and Trade Openness are transformed to first differences, based on the results

for econometric tests on stationarity.

The abbreviated model looks as follows:

Ahdii,t = BO + [31 X cfdii + BZ X cfdii’t_1 + 83 X cfdil_,t_2+ [34 X cfalil_’t_3 + BS X gfdil_’t

t
+ B6 X gfdil,,t_1+ 87 X gfdii,t_2+ 68 X gfdii,t_3+ 69 X polstabilt+ 810 X Aelacilt

+ [311 X mfli’t+ 812 X Atradeopi’t ot ?\t + Vi

6.5.3 Regression (1) with Balanced Dataset

As a robustness test, the baseline (1) regression is also performed using an entirely balanced
dataset. In practice, this means that all countries that lack data on any of the included variables

are removed. The countries omitted to accomplish a balanced dataset are outlined in Appendix C.
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The ambition with this regression is to test whether the results from the baseline (1) regression

are significantly different when using a balanced dataset. If they are not, the original baseline (1)

regression is used as it includes more observations and provides a better representation of SSA as

a whole.

The regression based on balanced data uses the same specification as the original baseline (1)

model, and its results are presented below. It is included here solely to assess whether

unbalanced data may have influenced the original results.

Table 7: Results of Baseline (1) Regression with Balanced Data

Variable
Constant
Chinese FDI inflows as a share of GDP
German FDI inflows as a share of GDP

Political stability and absence of
violence/terrorism

First Difference of Electricity access
Inflation

First Difference of Trade openness

R’ (within)

Number of Observations

Dependent Variable: Change in HDI

Baseline (1) Regression: Balanced Data
0.0194*** (0.00245)

0.130*** (0.0441)

- 0.0970 (0.119)

0.00381** (0.00144)

~0.00903 (0.0157)
-0.0171 (0.0113)
- 0.00644 (0.00523)

0.3950

527

The parentheses represent the standard error of each respective variable.

*¥* significant at the 1% level
** significant at the 5% level
* significant at the 10% level
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The results with the balanced data do not vary significantly from the results with the unbalanced
dataset seen in Table 9 in sub-chapter 7.1. As such, and as mentioned, the baseline (1) regression
with balanced data will only be used as a robustness test. Moreover, the results suggest that
missing data does not significantly influence the outcomes. The same will hold for the modified
model, which is why a separate regression for this model using balanced data has not been

conducted.

6.6 Further Attempts to Improve Model

As previously noted, defining an accurate econometric specification is challenging, especially
without a clear theoretical framework to model the relationship between HD/I and FDI. This is
common in under-researched areas or topics lacking consensus in prior studies. Given the high
risk of misspecification, which could weaken the validity of the findings, a range of alternative
regressions were run as a robustness check. The goal was to better understand the relationship
between HDI and FDI, and to see if any specification produced stronger statistical significance.

Among the models tested were the following:

Table 8: Collection of other performed Regression Models as Robustness Test

Test Description

1. A model including dummy variables that only
allowed for FDI inflows (in other words all
FDI flows = 0)

2.-4. Models that tested lagging all independent
variables for 2, 3, 4 and 5 time periods
respectively

5. A model that included FDI inflows as a share

of total inflows into each respective country
rather than as a share of GDP

6. A model that included interaction variables
between several of the independent variables

7. A model that only included country-specific
effects

43



None of the regressions using modified models produced a stronger or more significant
relationship between HDI and FDI. In fact, most showed no statistically significant relationship
at all. More importantly, none of the tested specifications had stronger theoretical support than
the baseline (1) or modified (2) models. However, running these regressions provided confidence
in that, despite their imperfections, the chosen model specifications are sufficient representations

of the relationships between HDI and FDI, backed by theoretical and general logical arguments.

6.7 Strengths and Weaknesses of Empirical Model

Firstly, the incorporated fixed effects in the empirical model will be discussed. As argued earlier
in this chapter, a key strength of the fixed effects model is its ability to control for unobserved,
time-invariant country characteristics, such as geography or culture, that might otherwise bias the
results. This supports the study’s aim to identify a general, region-wide relationship between FDI
and HDI in SSA, and also removes the need to control for initial HDI levels. However, this
country-specific control can also be a limitation. As noted in previous studies, the FDI-HDI
relationship often depends on domestic economic and social conditions. By removing these
factors, the model limits insight into how this relationship changes based on domestic

circumstances in specific SSA countries.

Moreover, an advantage of the empirical model is that the incorporated control variables are
supported by previous research, as outlined in the sub-chapters 5.2.1-5. A disadvantage is
however that there is no theory defining the exact variables that should be included to capture the

variation in HDI, as discussed in sub-chapter 6.6.
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7 Results & Analysis

7.1 Results

7.1.1 Baseline (1) & Modified (2) Regression Model

This sub-chapter will present the results of the two performed regressions. The two models
primarily differ in terms of their specification, where the modified regression implements lags to

test the delayed effect that the DI is expected to have on HDI.

Table 9: Results of Baseline (1) & Modified (2) Regression

Variable Baseline (1) Regression Modified (2) Regression
Constant 0.0201*** (0.00217) 0.0201*** (0.00128)
Chinese FDI inflows as a 0.134** (0.0605) 0.161** (0.0628)
share of GDP

1-year lagged Chinese FDI - 0.269** (0.103)
inflows as a share of GDP

2-year lagged Chinese FDI - 0.0456 (0.0864)
inflows as a share of GDP

3-year lagged Chinese FDI - - 0.0181 (0.0763)
inflows as a share of GDP

German FDI inflows as a - 0.0631 (0.146) - 0.0229 (0.114)
share of GDP

1-year lagged German FDI - -0.152 (0.114)
inflows as a share of GDP

2-year lagged German FDI - - 0.0349 (0.0912)
inflows as a share of GDP

3-year lagged German FDI - - 0.0341 (0.0801)
inflows as a share of GDP

Political stability and absence 0.00398*** (0.00116) 0.00528*** (0.00147)
of violence/terrorism

First Difference of Electricity - 0.00109 (0.0144) 0.00295 (0.0145)
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access

Inflation - 0.00351*** (0.00124) - 0.00333*** (0.00119)
First Difference of Trade -0.00132 (0.00368) -9 x 10_9 (0.00434)
openness

RZ (within) 0.3898 0.4154

Number of Observations 641 565

Dependent Variable: Change in HDI

The parentheses represent the standard error of each respective variable.
*A* significant at the 1% level

** significant at the 5% level

* significant at the 10% level

“-> Variable not applicable to given regression.

7.2 Analysis and Discussion

7.2.1 Statistical Significance

The baseline (1) model reveals a moderate, positive relationship between Chinese FDI (as a
share of GDP) and HDI, significant at the 5% level. A one percentage point increase in Chinese
FDI corresponds to a 0.134 percentage point rise in HDI. In contrast, German FDI shows no
significant effect. Among the control variables, Political Stability and Absence of
Violence/Terrorism is positively associated with HDI, while Inflation has a negative effect, both
significant at the 1% level. Electricity Access and Trade Openness are not statistically

significant.

In the modified (2) model, which includes up to three years of lagged FDI, the positive
relationship between Chinese FDI and HDI remains significant at the 5% level for both the
current and one-year lagged values, with coefficients of 0.161 and 0.269 respectively, indicating
a stronger relationship than in the baseline model. Two and three-year lags of Chinese FDI are
not significant, nor is German FDI in any form. The results for the other control variables also

remain consistent across both models. Political Stability and Absence of Violence/Terrorism
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maintains a positive, and Inflation a negative, relationship with DI in the modified model, both

at the 1% level. Electricity Access and Trade Openness continue to show no significant effect.

Furthermore, the R? for model (1) is 0.3898 and for model (2) 0.4154, indicating a slight
improvement in explanatory power when accounting for lagged effects. This similar level of
explanatory power is expected, as both use the same dataset but with different transformations.
While R? values below 50% are common in fixed effects models, since much variation is
absorbed by country-specific factors, the risk of model misspecification or omitted variable bias

cannot be ignored, and is addressed in sub-chapter 7.2.4.

7.2.2 Economic Significance

The aim of the investigation was primarily to assess whether FDI inflows from China and
Germany are linked to changes in human development in SSA. If significant relationships were
found, a secondary goal was to compare the impacts of Chinese and German FDI on HDI, and to

explore whether differences in investment approaches yield different outcomes.

In both the baseline (1) and modified (2) models, unlagged and one-year lagged Chinese FDI
show a positive and statistically significant relationship with HDI, though the effects’
magnitudes remain modest. The finding that Chinese FDI contributes positively to HDI aligns
with the expected outcome of the investigation, but the small magnitude limits its economic
significance. The modest relationship suggests that FDI alone is not a transformative tool for
human development in SSA and that broader structural factors likely play a more important role.
To some extent, the finding also supports previous research, which often concludes that HDI is a
complex measure heavily influenced by domestic conditions (Aluko et al. 2023) (Fauzel et al.
2015) (Adamu & Aigbedion, 2025) (Gohou & Soumaré, 2012). However, many of these
conditions fall outside the scope of this analysis. For policymakers, this underscores the
importance of considering complementary strategies beyond simply attracting FDI to enhance

human development in the region.

Moreover, the lack of a statistically significant relationship between German FDI and HDI in
both the baseline (1) and modified (2) models reflects the ambiguous link between FDI and

human development found in earlier research. Several factors may explain this insignificance,
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including the generally smaller scale of German investments compared to Chinese ones, data
limitations or potential model misspecifications — topics further explored in sub-chapter 7.2.4. As
a result, no strong conclusions about the economic significance of German FDI can be drawn
from this study alone. Accordingly, this finding should not be used by policymakers as a basis

for human development strategies in the region without careful consideration.

The modified (2) model is in several regards stronger than the baseline (1) model, in part due to
its consideration of delayed FDI effects. It contributes as a robustness measure to affirm that FDI
has a delayed effect on HDI, at least a one-year delay. The results of the modified (2) model also
reinforce the baseline conclusion that Chinese FDI, while statistically relevant, is not a dominant

driver of HDI in SSA. This on its own bears a certain economic significance.

7.2.3 Comparison with Previous Research, Background & Theory

This sub-chapter compares the findings of this investigation with existing research, background
information and theory on FDI and human development in SSA, revealing both several

similarities and differences.

The positive and statistically significant relationship between Chinese FDI and HDI in both the
baseline (1) and modified (2) models aligns with the studies by Akrofi Atitianti and Dai (2021)
and Sylvaire et al. (2022), which also suggest that Chinese investments have a positive impact on
human development in the region. However, other investigations, including Fang (2021) and
K4D Emerging Issues (2019), present a more complex view and highlight that while Chinese
FDI might stimulate economic growth, its social and environmental effects are often mixed or
even negative. This study’s modest effect size for Chinese FDI supports that more cautious
interpretation — while the relationship is statistically present, the impact is limited, implying that
Chinese FDI alone is not sufficient for substantial improvements in HDI in SSA. This
interpretation also aligns with the information presented in Chapter 2: Background, which
emphasizes China’s focus on resource extraction, infrastructure development and the pursuit of
global influence through /DI to SSA (Tang et al. 2024) (Ide-Jetro, n.d.). In turn, these Chinese

priorities tend to promote economic advancement, reflected in HDI, but place less focus on
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fostering mutual cooperation, and environmental and social sustainability. This can possibly

explain why Chinese FDI has a positive, but small, correlation with HDI.

This finding can also be interpreted from a theoretical perspective. According to the Romer
model (Jones & Volrath, 2013), the technological advancements introduced through Chinese FDI
inflows should promote economic growth and increases in GNI. Combined with the additional
technological and knowledge spillover effects generated by /DI (Balasubramanyam et al. 1996),
this reinforces the potential positive impact on HDI. However, the theory on spill-over effects
also emphasizes that countries must possess a certain threshold of human capital development to
fully benefit from new technology and knowledge (Borensztein et al. 1998). Given the low
income levels and limited human capital in many SSA countries, this may help explain the
relatively weak relationship observed between FDI and HDI. Moreover, the theoretical
implication that Chinese FDI inflows can lead to increased income is, from the perspective of the
capability approach, linked to enhanced individual capabilities, as higher income serves as a
means to achieve greater freedom (Sen, 1999). However, this must be weighed against the risk
that the benefits of growth may be unevenly distributed. Moreover, there are concerns that China
does not sufficiently consider the social or environmental consequences of its investments, which

can negatively impact human development and restrict individual freedom.

To continue, German FDI inflows are not statistically significant in either model. This differs
from previous research suggesting that FDI generally has a mixed but significant impact on
human development. It also contrasts the findings of Paul Schultz (1999), which showed that
investments in health and education, areas highly aligned with the priorities of German FDI, are
positively correlated with human capital and standard of living. Furthermore, the finding
contradicts the information presented in Chapter 2: Background, which pointed to a positive
relationship between German FDI and HDI in SSA, based on the EU’s and Germany’s
commitment to long-term partnerships aligned with the Sustainable Development Goals
(European Commission, n.d.-b). Multiple factors could potentially explain the lack of
significance. According to the Romer model (Jones & Volrath 2013), the scale of FDI is an
important determinant of its impact on economic growth, and by extension, on HDI. Greater

investment levels increase R&D participation and the productivity of technological development.
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Since German FDI is smaller in scale compared to Chinese FDI, this may explain the lack of a
significant impact. The lower investment levels are also likely to result in fewer spillover effects.
Additionally, the non-significant relationship might be due to Germany’s sustainable investments
yielding returns only over an even longer time horizon, or due to issues with the data or model

specifications. The latter are examined in more detail in sub-chapter 7.2.4.

The finding that Political Stability and Absence of Violence/Terrorism 1is positively and
significantly associated with HDI in both the baseline (1) and modified (2) model, is in line with
the findings of Akrofi Atitianti and Dai (2021) and Fauzel et al. (2015). Similarly, Inflation is
negatively and significantly related to HDI in the both models, consistent with results from
Fauzel et al. (2015) and Gohou and Soumaré (2012). The significant positive relationship for
Political Stability and Absence of Violence/Terrorism and the negative relationship for Inflation
are also both consistent with theoretical expectations. Greater political stability is associated with
increased individual freedom, which is the ultimate goal of development according to the
Capability approach (Sen, 1999). In contrast, high Inflation tends to disproportionately harm the
poorer segments of the population and reduce real income, thereby limiting individual freedom
and reducing the ability to achieve expanded capabilities and choice over functionings.
Moreover, well-functioning governance and the absence of violence tend to boost investment
incentives and enhance the potential for positive spillover effects, such as the transfer of
technology and knowledge, which increase human capital and production efficiency. These
outcomes are associated with positive economic growth, in line with the Romer model (Jones &

Volrath, 2013). The opposite is true for high Inflation.

The remaining explanatory variables, Trade Openness and Electricity Access, are not statistically
significant in either regression model. This contrasts with previous research, such as the studies
by Anetor et al. (2020) and Fauzel et. al (2015), which predict a positive relationship between
Trade Openness and welfare, and the study by Akrofi Atitianti and Dai (2021), which suggests a
similar relationship for FElectricity Access. Moreover, no clear theoretical support for the
statistical insignificance can be found in the Romer model, spillover theory or the capability
approach. Therefore, it is possible that this outcome stems from data limitations and/or model

specifications issues outlined in sub-chapter 7.2.4.
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7.2.4 Potential Weaknesses

This sub-chapter outlines key limitations of the study to ensure transparency and clarify the

methodological boundaries within which the results should be interpreted.

First, the dataset and R? will be discussed. Regarding the dataset, missing values and potential
issues with data quality, common in low-income regions such as SSA, raise concerns about
measurement errors and sample representativeness. A larger and more reliable dataset would
likely improve the precision and robustness of the regression estimates. Moreover, the relatively
low R? values suggest possible model misspecification, both in terms of variable selection and
econometric approach. Specifying a model for HDI is however inherently difficult, as no
established theory defines its exact determinants. Therefore, similar to much of the precious

literature, this study relies on logical reasoning and empirical support.

A further concern is endogeneity, which occurs when explanatory variables are correlated with
the error term, violating the OLS assumption of exogeneity and resulting in biased estimates, as
stated by Kovac (2023). He explains that common sources of endogeneity include omitted
variable bias, simultaneity and measurement errors. In this study, potential omitted variables
include the quality of education and the level of natural resource dependency in Sub-Saharan
African countries. These factors could influence the amount of FDI attracted and the way it is
utilized, as well as the human development. Simultaneity is also relevant in relation to the
investigation, for instance as it remains unclear whether FDI improves HDI or if higher HDI
attracts more FDI. Additionally, measurement errors in explanatory variables, as previously

addressed, can introduce bias if these errors correlate with the other explanatory variables.

One method to address endogeneity is through instrumental variables (IVs). Mehta (2015)
describes that a valid instrument must be correlated with the endogenous explanatory variable,
uncorrelated with the error term and unrelated to the dependent variable. Two potential IVs for
FDI will be suggested. First, the average outward German and Chinese FDI to all countries
excluding SSA, and second, the average German and Chinese FDI inflows to other SSA
countries, excluding the country in question. The first is expected to be highly exogenous but

possibly more weakly correlated with the SSA country inflows. The second is likely to be more
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strongly correlated with actual FDI inflows but potentially less exogenous, as human and

economic development in one country might cause spillovers in neighboring countries.

In summary, acknowledging these limitations enhances the credibility of the study and supports a

more nuanced interpretation of the findings.

8 Conclusion

The objective of this investigation has been to determine the effect, if any, of Chinese and
German FDI inflows on human development in SSA, and to compare their respective effects. To
accomplish this, two multiple linear regression models of OLS fixed effects character have been
created from a set of panel data on 44 SSA countries ranging from 2005-2022. The empirical
analysis is supported by a background discussion, a review of relevant literature and theoretical
perspectives including Romer’s growth theory, Spillover effects and the Capability approach.
While prior research has largely focused on the effects of general FDI or Chinese FDI on human
development in Africa, comparative studies are limited. This study therefore contributes with a

new perspective to the field.

The differing investment strategies of China and Germany (and the EU), outlined in Chapter 2:
Background, along with supporting theoretical arguments, generally suggest that German FDI
should have a more positive impact on human development than Chinese FDI. However, this
assumption is difficult to verify, as no existing studies specifically examine the effects of
German FDI on human development. Additionally, previous literature offers no clear consensus
on the impact of FDI, or Chinese FDI in particular, on HDI, with findings ranging from positive
to ambiguous or negative outcomes. This reflects the complexity and uncertainty surrounding the

FDI-HDI relationship in the region.

The regression analysis reveals that Chinese FDI inflows, as a share of GDP, have a weak but
statistically significant positive relationship with HDI, both directly and with a one-year lag. In
contrast, German FDI shows no significant effect. The latter contradicts both the background
information and theoretical expectations. Among the control variables, Political Stability and

Absence of Violence/Terrorism is significant and positively associated with HDI, while Inflation
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is significantly negative. Surprisingly, Electricity Access and Trade Openness are not statistically
significant in either model, underscoring the challenge of accurately modeling the drivers of

human development.

Although the results offer some policy insight, they do not point to clear policy
recommendations. The modest positive impact of Chinese F'DI and the insignificance of German
FDI may be due to factors such as model misspecification, data limitations or endogeneity.
Given the complexity of the FDI-HDI relationship, it is evident that DI alone is unlikely to
drive sustained improvements in human development, but rather should be part of a broader
development strategy tailored to local needs and institutional contexts. We therefore suggest that
future research should examine country-specific factors that influence FDIs developmental
impact more in depth and expand the range of control variables to better explain variation in

HDI.

To conclude, it is challenging to investigate SSA due to data limitations and lack of prior
professional studies. Despite this, our findings suggest that Chinese FDI shares a modest but
statistically significant positive relationship with human development in SSA, while the impact
of German FDI remains unclear and requires further study. The SSA region faces many
challenges but also a realm of opportunities, not least through FDIs. Gaining deeper insight into
the effects of FDI through future research offers valuable potential for shaping effective

development strategies and revealing these opportunities.

Use of Generative Artificial Intelligence

Artificial intelligence, namely ChatGPT, has been used in several capacities in this investigation.
It has been an avid aid in finding possible sources through its usual and “deep-search” functions.
It was also used for idea generation in the early stages of the project. Furthermore, it has been
used to assist with removing excessive passages as well as for language revision of self-written
text. Econometrically, ChatGPT has been used to find appropriate commands and econometric
tests, and to explain how they work in Stata. Such commands and econometric tests, along with
all sources found, have in turn been carefully evaluated and chosen based on their credibility and

appropriateness.
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Appendix A: List of Sub-Saharan African Countries
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Angola Benin Botswana Burkina Faso Burundi
Cabo Verde Cameroon Central African Chad Comoros
Republic
Congo, Congo, Republic | Cote d’Ivoire Djibouti Equatorial
Democratic of the Guinea
Republic of the
Eritrea™® Eswatini* Ethiopia Gabon Gambia, The
Ghana Guinea Guinea-Bissau Kenya Lesotho*
Liberia Madgascar Malawi Mali Mauritania
Mauritius Mozambique Namibia Niger Nigeria
Rwanda Sao Tomé and Senegal Seychelles Sierra Leone
Principe
Somalia* South Africa South Sudan** Sudan Tanzania
Togo Uganda Zambia Zimbabwe
Note:



https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG
https://databank.worldbank.org/trade-openness-long-serie/id/a16d7265#
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/worldwide-governance-indicators#
https://www.who.int/data/nutrition/nlis/info/human-development-index

* = Countries excluded from the investigation due to a lack of comprehensive data.

** = Countries excluded from the investigation due to gaining independence after 20035.

Appendix B: Interview Consent
The interview and the interviewee is referred to as “an official at the Ministry of Foreign Affairs

(interview, 6 May 2025)” in sub-chapter 2.2.

&S | schoo
G L OF

S ECONOM|¢:
LUND | MANAGEMEWR

UnNiversiTy

i Chinese
“An investigation into how Sub-Saharan Africa’s human development is affected by

Versus German Foreign Direct Investments from 2005-2022"
Sofia Kldmfeldt Forslid and Philip Carle

Interview Consent Form.
nto how Sub-Saharan Africa’s

I have been given information about “An investigation 1
[nvestments

7 a i i “
human development is affected by Chinese versus German Foreign Direc
from 2005-2022" |

1di Forslid who is/are conducting

and discussed the research project with Sofia Kidmfe e
. - ) 1 reda.
this research as a part of a Bachelor’s/Master’s in Economics supervised by An

Ek.

1 will be asked to give the researcher

I understand that, if 1 consent to participate in this projeet,
a duration of approximately /0 minutes of my time to participate in the process.

I understand that my participation in this research is voluntary, 1 am free to refuse to participate

and I am free to withdraw from the research at any time.
By signing below I am indicating my consent to participate in the research as it has been
described to me. I understand that the data collected from my participation will be used for the

thesis only and will be deleted after completion, and 1 consent for it to be used in that manner.

Name

Email: ... M“'\() 3 &U’V\LL—C‘FU@B‘W\K:L ). (IOM
Telephone: ...... O?’O"V\?‘q L A e
Signed: ......[..
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Appendix C: List of Omitted Sub-Saharan African Countries in

Balanced Data Regression

Principe

Comoros Congo, Democratic Djibouti Ethiopia
Republic of the
Guinea Guinea-Bissau Liberia Malawi
Nigeria Sdo Tomé and Sierra Leone Sudan

Zimbabwe
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