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Abstract 
The developmental hardship, which societies rich in natural resources regularly evidence, is a 

paradox that has prompted a long-standing and extensive literature. Nonetheless, scholars still 

grapple with explaining this phenomenon, termed the resource curse. Especially the precise 

mechanisms through which natural wealth affects socio-economic outcomes present a funda-

mental research gap. This is notably seen in recent subnational empirical examinations that 

indicate local economic benefits where prevailing macro-level theories would predict the op-

posite. Given these insights, researchers increasingly incorporate the role of politically relevant 

actors into their models and find possible explanations in the individual actors’ distinct incen-

tives and means to act in resource rich environments. The present dissertation complements this 

direction of research by introducing an aspect that is vital to local effects of natural resource 

extraction, but so far remains insufficiently explored: the role of resource ownership and con-

trol. Across sub-Sahara Africa, there is a rather diverse set of actors exercising control over 

resource production, such as rebel groups, central governments, and foreign investors. Despite 

their differences, they all face challenges in exercising this control due to the manner in which 

resource ownership disadvantages local populations across the continent. Strikingly, these ac-

tors seem to profit rather than to lose from this demanding configuration. As the separate chap-

ters show, all actors draw on unique vantages to preclude local populations from accessing 

natural resource benefits, which is made possible by the incoherent regulation of resource own-

ership and control. By connecting the actors’ different strategies to important components of 

local development, this dissertation comprehensively addresses the following research ques-

tion: how do actors in control of natural resource extraction shape local development outcomes? 

The first study illustrates how rebel groups in control of artisanal mines in the Democratic Re-

public of the Congo apply violence selectively. It demonstrates that rebels tend to protect mines 

to extract taxes from workers in return, but simultaneously destabilize the wider surroundings 

to maintain a demand for security. The second study analyses how Chinese mining firms affect 

the local labor market throughout sub-Saharan Africa and explores the residents’ views on the 

role of China. It reveals that an increasing presence of Chinese operations diminishes the local 

populations’ likelihood of being employed and intensifies their negative attitude toward China. 

The third study explores how mining puts a strain on local gender equality in sub-Saharan Af-

rica, depending on the origin of the extracting company. It illustrates that while domestic en-

terprises benefit primarily men, foreign firms cut both ways: they increase female 
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unemployment through a structural labor market shift, but also induce a decrease in domestic 

violence. The fourth study investigates how state-controlled oil extraction affects local educa-

tion, departing from the cognition that Africa’s shortage in human capital negatively affects 

overall growth as well as the performance of the petroleum sector. It finds that governments 

appear to address this deficiency by strengthening education in areas with state-controlled oil-

fields that are inhabited by politically relevant ethnic groups. In sum, the four examinations 

demonstrate that there are various actors in sub-Saharan Africa who profit from an unstable and 

locally incoherent regulation of resource ownership and control. Thereby, this dissertation sig-

nificantly advances the scholarly understanding of the resource curse: it demonstrates that the 

phenomenon can be explained by a rather tangible institutional deficiency and the correspond-

ing behavior of multiple actors – rather than, as previously assumed, the actions of a narrow 

political elite and a broad set of poor institutions.  
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Zusammenfassung 
Die paradoxen Entwicklungsdefizite bodenschatzreicher Gesellschaften sind Gegenstand einer 

etablierten und umfangreiche Forschungstradition. Bis heute ringt diese Literatur jedoch mit 

der Erklärung dieses als Ressourcenfluch bezeichneten Phänomens. Eine grundlegende For-

schungslücke besteht vor allem im Verständnis der genauen Mechanismen, durch die der Res-

sourcenreichtum sozioökonomische Folgen hervorruft. Dies geht insbesondere aus jüngeren 

subnationalen empirischen Untersuchungen hervor. Diese weisen auf lokale positive wirt-

schaftliche Effekte hin, obwohl vorherrschende Makrotheorien das Gegenteil vorhersagen. An-

gesichts dieser Erkenntnisse beziehen Forscherinnen und Forscher zunehmend die Rolle poli-

tisch relevanter Akteure mit ein und erkennen beträchtliches Erklärungspotential in deren An-

reizen und Handlungsmöglichkeiten. Die vorliegende Dissertation ergänzt diese Forschungs-

richtung, indem sie einen Aspekt in den Vordergrund rückt, der für die lokalen Auswirkungen 

der Ressourcenextraktion von entscheidender Bedeutung ist, der aber bisher nur wenig Beach-

tung in der Forschung gefunden hat: die Eigentums- und Kontrollaspekte natürlicher Ressour-

cen. In Subsahara-Afrika existieren mehrere sehr unterschiedliche Akteure, die die Ressourcen-

produktion kontrollieren, wie beispielsweise Rebellengruppen, Zentralregierungen und inter-

nationale Investoren. Trotz ihrer Verschiedenheit sehen sich alle in ihren Kontrollausübungen 

Herausforderungen gegenübergestellt, da der Ressourcenbesitz in Afrika in einer Weise regu-

liert wird, die die lokale Bevölkerung benachteiligt. Es ist daher auffallend, dass diese Akteure 

von dieser anspruchsvollen Konfiguration eher zu profitieren als zu verlieren scheinen. Wie die 

einzelnen Kapitel zeigen, nutzen sie alle ihre einzigartigen Vorteile, um der ansässigen Bevöl-

kerung den Zugang zu den Vorteilen der Ressourcenproduktion zu verwehren, was ihnen ge-

rade aufgrund der lokal unzusammenhängenden Regulierung des Ressourceneigentums und der 

Ressourcenkontrolle gelingt. In dem sie die verschiedenen Strategien der Akteure mit elemen-

taren Bestandteilen lokaler Entwicklung verbindet, behandelt diese Dissertation umfassend die 

folgende Forschungsfrage: Auf welche Weise wirken Akteure, die die Gewinnung natürlicher 

Ressourcen kontrollieren, auf die lokale Entwicklung? Die erste Studie veranschaulicht, wie 

Rebellengruppen, die im Osten der Demokratischen Republik Kongo Kleinbergbauminen kon-

trollieren, selektiv Gewalt ausüben. Sie zeigt auf, dass die Rebellen einerseits die unmittelbare 

Minenumgebung schützen, um im Gegenzug dortige Bergbauarbeiter zu besteuern, aber ander-

seits die weitere Umgebung gezielt destabilisieren, um die Nachfrage nach Sicherheit aufrecht-

zuerhalten. Die zweite Studie analysiert den Einfluss chinesischer Bergbauunternehmen auf den 
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lokalen Arbeitsmarkt in Subsahara-Afrika sowie die Sichtweise der einheimischen Bevölke-

rung auf China. Sie zeigt, dass die zunehmende Präsenz chinesischer Firmen die Beschäfti-

gungsaussichten der lokalen Einwohnerschaft verringert und gleichzeitig deren negative Wahr-

nehmung Chinas erhöht. Die dritte Studie untersucht wie sich der Bergbau in Subsahara-Afrika 

lokal auf die Geschlechtergleichstellung auswirkt und differenziert dabei den Herkunftseinfluss 

der Abbaufirma. Sie veranschaulicht, dass inländische Unternehmen in erster Linie Männern 

zugutekommen, während ausländische Firmen ein zweischneidiges Schwert darstellen: Sie er-

höhen einerseits die Arbeitslosigkeit von Frauen durch eine strukturelle Arbeitsmarktverschie-

bung, senken aber auch die häusliche Gewalt. Die vierte Studie untersucht, wie sich die staatlich 

kontrollierte Ölförderung auf den lokalen Bildungsstand auswirkt. Ihren Ausgangspunkt bildet 

der Umstand, dass Afrikas Mangel an Humankapital sowohl das Gesamtwachstum als auch die 

Leistung des Erdölsektors negativ beeinflusst. Sie offenbart, dass Regierungen dieses Defizit 

dadurch angehen, dass sie die Bildung in Gebieten mit staatlich kontrollierten Ölfeldern för-

dern. Allerdings zeigt sie ebenfalls, dass dies vornehmlich dann geschieht, wenn diese von po-

litisch relevanten ethnischen Gruppen bewohnt werden. Zusammenfassend zeigen die vier Un-

tersuchungen, dass es in Subsahara-Afrika mehrere Profiteure einer labilen und lokal nicht ver-

ankerten Regulierung des Ressourceneigentums und der Ressourcenkontrolle gibt. Damit leis-

tet diese Dissertation einen wichtigen Beitrag zum wissenschaftlichen Verständnis des Res-

sourcenfluchs: Sie zeigt, dass das Phänomen durch ein sehr greifbares institutionelles Defizit 

und das Verhalten einer Vielzahl von Akteuren erklärt werden kann. Diese Erkenntnis diffe-

renziert den gegenwärtigen Forschungsstand, der es bisher auf die Handlungen einer kleinen 

Gruppe politischer Akteure in von umfassenden institutionellen Unzulänglichkeiten geprägten 

Rahmenbedingungen zurückführt. 
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1 Introduction 
 

Adam Smith, known as the father of economics (Norman 2018), is often cited for issuing an 

early warning against viewing minerals as a source of prosperity. In 1776, he wrote: 

“Of all those expensive and uncertain projects, however, which bring 

bankruptcy upon the greater part of the people who engage in them, 

there is none perhaps more ruinous than the search after new silver and 

gold mines.” (Smith 1776:435, cited in Ross 2012:223). 

Similarly, David Hume, whose ideas provided the foundation for causal empirism, made the 

following observation when reflecting on the economic state of Spain and Portugal:1 

 “[Since] the discovery of the mines in America, industry has increased 

in all nations of Europe, except in the possessors of those mines; and 

this may just be ascribed, amongst other reasons, to the increase of gold 

and silver.” (Hume 1777:286, cited in Boianovsky 2013:63).  

In light of the elementary impetus both scholars gave to modern social science, the intuition of 

the resource curse appears to be as old as the discipline itself. Yet, these narrations relate ad-

verse resource ramifications to the economic decline of the colonizing powers. Even acknowl-

edging the importance of political institutions, Smith blames deficient tax and export policies 

for the poverty of Spanish and Portuguese farmers. The Latin American colonies, according to 

his view, still fared much better than the homelands precisely in virtue of their endowments – 

although their improvement fell behind that of the Northern colonies with the advantageous 

British institutions (Boianovsky 2013). Compared to current theories on economic development 

and natural resources, these early accounts thus are strikingly detached from the fate of societies 

populating the lands of production.  

To this geographical focus, Alexander von Humboldt brought a notably, though presently un-

derrated change. From 1803 to 1804 the geographer and scientific traveler visited the vice-

kingdom of New Spain (nowadays comprising the area of Mexico, Texas and California). Be-

tween 1805 and 1834 he published 23 travel reports in his Political Essays, detailing at that 

time unmatched insights into New Spain’s socio-economic geography. 

 
1 In this introduction I repeatedly draw on Boianovsky (2013). 
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Humboldt was fascinated by the growth of the colony’s economy and its simultaneous poverty 

and sought to understand this discrepancy. Observing the geographic surrounding of the mines, 

he rejected the popular explanation that local hardship followed from negative impacts of min-

eral production on agriculture. Instead, he found farming to flourish in proximity to mining 

areas: 

“[F]rom the hope of gain alone, and the motives of mutual interest, 

which are the most powerful bonds of society […] a mine which first 

appeared insulated in the midst of the wild and desert mountains, be-

comes in a short time connected with the lands which have long been 

under cultivation.” (Humboldt 1812:359, cited in Boianovsky 2013). 

The scholar furthermore advanced a separate reasoning, which he concluded on the basis of his 

own quantifications. Aggregating the value of mineral production and subtracting the amount 

appropriated by the colonists, he found numbers matching the colony’s trade deficit. This led 

to a very early understanding that rent-seeking behavior is among the culprits for widespread 

poverty in South America. As he notes: 

“This calculation, founded on exact data, explains the reason why the 

country whose mines are the richest and most constant in their produce 

does not posses a great mass of specie, and why the price of labor still 

remains very low there. Enormous sums are accumulated in the hands 

of a few individuals, but the indigence of the people cannot help striking 

those Europeans who travel through the country.” (Humboldt 

1812:112, cited in Boianovsky 2013). 

Humboldt’s interpretation bears a remarkable resemblance to contemporary readings of belying 

development outcomes in resource-rich environments. Against this backdrop, it is astonishing 

that his contributions to the subject matter are hardly mentioned. A conjectural explanation may 

be that his descriptions of Latin America’s soil fertility rather than its mineral wealth tied better 

with the prevailing debate between the most influential scholars at the time – David Ricardo 

and Thomas Robert Malthus.2 

 
2 Although neither officially acknowledged it, the correspondence between David Ricardo and Thomas Robert 

Malthus shows that they read Humboldt’s work. Both based their debate about the effects of geographic environ-

ments on societal development substantially on his evidence. To explain poverty, however, they stressed the im-

portance of agriculture in combination with either a lack of capital, or population pressure (Boianovsky 2013). As 

this emphasis disregarded Humboldt’s observations on mineral wealth, it may explain why these specific insights 

are hardly ever mentioned. 
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This introductory recount does not serve to solely make the point that Humboldt was a keen 

observer of a connection that is still present in the modern world. Rather, I want to highlight 

the way in which this pundit reached his insights. Combining the wellbeing of communities 

surrounding the mines with the features, interests and behavior of actors in control of the min-

eral wealth, he inferred how poverty results from deliberate strategies of the latter to obtain 

benefits at the expense of the former.  

This, I believe is the kind of rigorous theorizing and perceptive empirical assessment that can 

advance future research on the effect of natural resources on socio-economic outcomes. As the 

review in Chapter 1.1 shows, the literature is still at strife about the existence of the resource 

curse and the mechanisms actuating it. Yet, it currently reaches a juncture where quite distinct 

academic strands become connected that address the same question. Namely, how do natural 

resources affect local development? While current theories mostly blame poor institutions in 

general, Chapter 1.2 illustrates the fruitful vantage points that different disciplines emphasize 

in conjunction – which resemble the ones advanced by Humboldt. This juxtaposition reveals 

that interlinking actors’ interests with their control of resource extraction and elementary do-

mains of local development is vital to understand the following enduring paradox: how is it 

possible that natural resources wealth often amplifies socio-economic ills?  

In Chapter 1.3, I delineate how the four articles of this cumulative dissertation incorporate these 

novel points of departure, and thereby produce an unprecedented outlook on the resource curse. 

This exposes how, in the context of sub-Saharan Africa, a rather tangible institutional defi-

ciency – the disjointed and labile regulation of resource ownership and control – adversely 

affects local populations living near the sites of production. Through this configuration, actors 

in control of resource extraction can draw on their unique vantages to develop Machiavellian 

strategies that preclude residing communities from accessing the benefits of local resource 

wealth. This cognition gives an important nuance to previous rationales emphasizing a limited 

number of governmental actors and comprehensive institutional ills as culprits for the resource 

curse. It reveals that this rather narrow mischief of precariously regulated resource control al-

ready carries substantial explanatory potential, since it can account for the behavior of a large 

variety of actors and multiple facets of local development. Reasoning along the lines of actors’ 

resource control in combination with their interests and vantages will therefore help to develop 

more successful policy approaches to address the undesired effects of natural resource wealth. 
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1.1 The Resource Curse Literature 
 

This overview delineates several cornerstones of the resource curse literature and shows how 

this dissertation links to three distinctive themes of this body of research. The first is a marked 

differentiation of various channels through which natural resources may exert negative impacts 

on socio-economic development, with an increasing recognition of political factors. The second 

is the fierce debate about whether there is in fact a resource curse or not, which reflects scholars’ 

differing views on issues of measurement. The third emerged more recently and consists of an 

analytical move to the substate-level in search of exogenous data variation to develop causal 

identification strategies and to further specify the mechanisms. This has increasingly brought 

the work by economists and political scientists into contact with evidence from anthropology, 

which conducts local analysis with qualitative methods.  

 

 

1.1.1 The Birth of the Curse 

 

The theories of the canonical economists, such as Adam Smith, on natural resources and socio-

economic outcomes remained dormant until the early 1980s. During this time, academic interest 

in the subject revived under the impression of the 1973 oil embargo. The prime motivation to 

understand the growth dynamics of resource-rich states followed from the Dutch experience: in 

1959, the Netherlands saw the discovery of Europe’s largest gas field near Groningen, which 

begun production in 1963. Just a decade later, the surging oil prices led to an appreciation of 

the real exchange rate. This decreased the competitiveness of the manufacturing sector, which 

subsequently experienced a strong unexpected contraction (Kremers 1986). A November 1977 

article by the Economist coined the phenomenon with the popular term Dutch disease (Corden 

1984).  

Among the pioneering contributions in the first group putting the resource curse on the aca-

demic agenda is Gelb’s (1988) work. Turning the focus toward resource-rich developing coun-

tries he compared domestic impacts of oil windfalls in Algeria, Ecuador, Indonesia, Nigeria, 

Trinidad and Tobago, and Venezuela. His monography provides qualitative evidence of de-

creasing capital formation and underscores the Dutch-Disease explanation.3 The term Resource 

 
3 Gelb (1988) builds on Cairnes’ (1873) observations on Australia’s mining boom, who in turn had been influenced 

by Humboldt (1811-1812) and Ricardo (1821).  
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Curse was subsequently promulgated by Auty (1993), who traced lower economic growth in 

resource-rich countries to volatile revenues, enclave mineral extraction and earnings repatriated 

overseas. Sachs and Warner (1995) were the first to provide findings in support of a negative 

effect of resource dependence on economic growth. In consecutive articles these authors af-

firmed the robustness of this association (Sachs and Warner 1999, 2001). 

 

 

1.1.2 Differentiation 

 

Whereas early work identified average treatment effects in resource-rich states, research from 

the early 2000s onwards on sought to explain the varying development outcomes (Ross 2015). 

In this vein, attention gradually moved from pure economic accounts to political rationales of 

self-serving behavior (Badeeb et al. 2017). Since then, the differentiation and testing of the 

manifold channels through which natural resources shape socio-economic development forms 

a continuous theme of the literature. In this sub-section I show how my dissertation joins this 

effort by substantially advancing several of the most important theories that seminal work has 

established.  

Building on Sachs and Warner’s (1995) momentum, the Icelandic economist Thorvaldur Gyl-

fason scrutinizes mechanisms other than the Dutch disease channel. The body of research con-

ducted by this author and his colleague highlights a broader set of implications, based on the 

view that natural resource wealth creates disincentives for economic, social and human capital 

formation. Following their argument, education – as a vital prerequisite of steady economic 

growth – is adversely affected by resource abundance since the extractive sector is less depend-

ent on high-skilled labor than other industries (Gylfason 2001, Gylfason 2006, Gylfason and 

Zoega 2006). To this association Chapter Five of this dissertation provides a crucial nuance. It 

elaborates that in the case of oil, labor-market incentives are unlikely culprits for low-levels of 

educational achievements, as a shortage of human capital is precisely the reason why state-lead 

petroleum sectors have difficulties to operate efficiently. As it shows, educational underdevel-

opment instead follows from a distributive bias, because governing elites tend to allocate re-

source-financed educational benefits toward politically influential ethnic groups.  

Further examining the precise economic effects, other scholars argue that even the prominent 

Dutch disease channel operates through distinct components. As Humphreys et al. (2007) 
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reason, natural resource dependence not only bears a pushing effect, by decreasing the compet-

itiveness of non-extracting sectors in comparison to the world market, but also a pull effect, by 

affecting the domestic economy. Resource booms in the extracting sectors of developing coun-

tries, according to the authors, draw labor and capital away from agriculture and consequently 

raise the price of both inputs in this industry. Chapter Four of this dissertation informs about 

the comparative importance of both effects, by distinguishing between the gendered labor-mar-

ket impacts of international and domestic mines. It shows that across sub-Saharan Africa, in-

ternational mineral resource production alters primarily women’s occupational choices, by in-

creasing their share in the service sector at the expense of agricultural work. As foreign resource 

firms still increase overall female unemployment, the push effects outweigh the economically 

beneficial pull effects. Nevertheless, the former go hand in hand with lower percentages of 

women suffering from domestic violence. Domestic mining firms, in contrast – which are more 

likely to source from local labor pools and thus to exert stronger pull effects – prove advanta-

geous foremost to men, by lowering their unemployment. 

Along a similar line Davis and Tilton (2005) argue that an appreciation of the real exchange 

rate after surging natural resource exports does not inevitably initiate economic downturn. Only 

if inputs are unable to migrate between the extractive industries and their sector of origin as a 

function of booms, should resource dependence be harmful to growth. The authors instead high-

light the volatility of mineral prices as the core inhibitor. Since it leads to fluctuating govern-

ment revenues, it complicates the sound policymaking needed to absorb economic shocks. Van 

der Ploeg and Poelhekke (2009) further provide empirical evidence on the causal effect of price 

volatility on growth.  

Chapter Three of this dissertation delineates how this incomplete sectoral mobility of domestic 

inputs to the resource industry may affect local development, examining the role of Chinese 

mining companies. It shows that China, importing its homeland labor force – which is cheaper 

than the local supply in Africa – absorbs prospects for local communities to benefit from em-

ployment in the extractive sector. Consequently, residents nearby Chinese mines are more likely 

to be unemployed and to report anti-Chinese resentments. 

Iimi (2007) sheds additional light on the role of the government, by stressing the importance of 

saving mechanisms. Based on results from a sample of 86 countries and detailed evidence from 

Botswana, the author stresses the forking potential of political accountability and regulatory 

capacity. He argues that sound economic management of resource-financed funds is often 
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trumped by overconfidence and lacking fiscal discipline stemming from insufficient pressures 

to impose taxes and reforms.  

The explicit notion of deliberate self-enrichment as a driver behind developmental underper-

formance was first introduced by theories assuming rent-seeking actors. Torvik (2001) theo-

rizes that natural resources, by making large rents available, increase the number of entrepre-

neurs engaging in rent-seeking. As this reduces the productive entrepreneurial contribution to 

the economy to an extent that is greater than the increased resource income, overall welfare 

declines. Hodler (2006) draws on this logic to explain conflict between rivaling groups in frac-

tionalized resource-endowed countries. In a much-received study Collier and Hoeffler (2004) 

argue that natural resource rents can provide rebels with the necessary means and motivation to 

perpetuate civil war. Although this work gave an important impetus to academic explanations 

of civil war occurrence in the context of natural resources, it remained focused on the country-

level. Thereby, it left open the precise nexus between mineral extraction and the form and lo-

cation of persisting violence. To develop fruitful policies that tackle the harmful security effects 

of resource wealth, however, it is vital to first identify where and how civilians are most vul-

nerable. Chapter Two gives a novel account of this connection, which forms the most prominent 

contribution of this dissertation. Based on data on rebels’ taxation of artisanal mines in the 

Eastern Democratic Republic of the Congo (DRC), it shows how rebel groups use violence 

strategically to sustain a steady access to natural resource revenues. Since rebels need to safe-

guard artisanal mines against violence to avoid repelling civilian miners, they create imperiled 

zones at the perimeter of the sites. Beginning at a distance which no longer physically threatens 

the workers, they contribute to the precarious situation of the region and thus justify the taxation 

by rebel groups on the pretext of security.  

 

 

1.1.3 Disputation 

 

The second core theme of the literature is the controversial debate about whether there is in fact 

a resource curse or not, which refers to two points of contention. The first pertains to the role 

of political institutions as a mediating factor between natural resources and development. The 

second relates to a potentially endogenous relationship between resource dependence and eco-

nomic growth. 
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The first contention follows from research which introduces the government as the main rent-

seeking actor. Robinson et al. (2006) formally derive insights on how large resource rents affect 

political incentives to retain power. As governmental misappropriation of resource rents to in-

fluence election outcomes depends on institutional quality, the scholars predict beneficial de-

velopment – exemplified by sound employment policies – only under institutions promoting 

accountability. Mehlum et al. (2006) subsequently differentiate between producer- and grabber-

friendly institutions and empirically show that resource-rich countries with higher institutional 

quality exhibit higher growth. Thereby, the authors directly contradict earlier results by Sachs 

and Warner (1995) who find no mediating institutional effect, but hardly addresses the possi-

bility that institutional quality and resource abundance could be endogenous.  

Bhattacharyya and Hodler (2010) reinforce the view that governmental rent-seeking is the prin-

cipal factor behind disappointing development outcomes. In their formal model and empirical 

results, the authors show that natural resources increase corruption foremost in states with low 

democracy scores. Further along these lines, several scholars provide evidence that oil wealth 

may also stall transition to democracy – either because as non-tax income it reduces the demand 

for electoral accountability, or because it can finance a repressive security apparatus (Ross 

2001, Tsui 2011). Substantiating both effects, Arezki and Brückner (2011) provide empirical 

evidence that states collecting oil rents tend to stifle political rights and to increase corruption, 

but at the same time to also advance civil rights. The authors thus infer that political elites may 

need to allow some civil liberties to quell mass discontent concerning political participation. 

This evidently prompts the question to what degree the political environment constitutes an 

exogeneous factor to governments’ rent-seeking behavior. Two articles that take this aspect into 

account corroborate the influential role of institutions. Mavrotas et al. (2011) use a two-step 

procedure by first predicting institutional quality from measures of resource dependence, and 

subsequently regressing these values on economic growth. They find that natural resources 

thwart both the quality of governance and the degree of democracy, and thus ultimately dimin-

ish growth as well. Sarmidi et al. (2014) employ a threshold estimation to endogenously deter-

mine the level of institutional quality that is necessary to transform natural resources into 

growth and demonstrate that the interaction effect is non-monotonic.  

Brunnschweiler and Bulte (2008) trenchantly claim that the resource curse paradox is a red 

herring, resulting from endogeneity. Regarding the impact of institutions, these authors argue 

that the deficient institutional designs may in fact lead to resource dependence as they inhibit 

industrialization. Furthermore, they point out that the share of resource exports in GDP – which 
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is frequently employed to proxy resource abundance – may follow from the same economic 

policies that decrease growth. Consequently, they could likewise be endogenous. The results 

that the researchers obtain from their alternative measures turn conventional wisdom upside 

down, evidencing a resource blessing rather than a resource curse. In related articles 

Brunnschweiler (2008) and Brunnschweiler and Bulte (2009) further question the institutional 

channel and reveal a negative effect of resource abundance on civil war. Instrumenting institu-

tional quality with settler mortality, Arezki and van der Ploeg (2010) similarly find no signifi-

cant interaction effect on growth and therefore question the validity of Mehlum et al.’s (2006) 

findings. Van der Ploeg and Poelhekke (2010) agree that resource dependence measured as a 

ratio of GDP may be endogenous to growth. Nevertheless, they cast doubt on the exogeneity of 

Brunnschweiler and Bulte’s (2008) subsoil wealth estimates, since these are computed in pro-

portion to a country’s current income and therefore also dependent on economic growth. 

Apart from objections on measurement issues, resource curse proponents also face criticism 

regarding the time period under study. Alexeev and Conrad (2009) argue that earlier work failed 

to take the years previous to 1960 into account, which constitutes a source of bias. According 

to the authors, it is conceivable that depressing effects stem from maturing oil deposits rather 

than a resource curse, because most oil exporters were commercially active well before 1950. 

Neglecting this period would therefore preclude that the early phases of oil extraction may be 

more conducive to economic growth. Their findings indeed point to a positive effect of oil 

wealth measures on growth. Haber and Menaldo (2011) join the critical view that resource de-

pendence is likely endogenous to democracy and use time-series estimation in combination 

with a much larger sample of years to correct for this issue. Contradicting Ross (2001) their 

results suggest that oil does not bolster authoritarianism and may even constitute a blessing to 

democratization. In a responding article Andersen and Ross (2014) accede that Haber and 

Menaldo’s (2010) interpretation may be correct for the pre-1970 years but question its applica-

bility to the consecutive time period. As they stress, most governments of oil-rich governments 

nationalized their endowments by expropriating the seven largest international oil firms at the 

beginning of the 1980s. Following the authors, this “big oil change” enabled governments to 

capture rents that were previously expatriated abroad, and thereby to hinder democratization 

efforts by spending it on patronage and tax reductions. 

Although the literature’s discussion of endogeneity problems is certainly valid, this debate has 

culminated in rather stern positions on whether the resource curse in fact exists. In light of the 

manifold socio-economic domains that natural resources can affect, it appears equally important 



10 

 

to develop theories about the exact causal pathways through which their effects could operate. 

All four articles in this dissertation subscribe to this approach by theorizing how oil and mineral 

wealth may influence distinct elements of local development, rather than more narrowly asking 

whether there is a curse. In Chapter Two I pursue this goal by asking how rebels’ maintenance 

of violence in the vicinity of artisanal mines may allow continuous revenue extraction. Chapter 

Three examines how the presence of Chinese mining firms can shape local employment oppor-

tunities and concomitantly residents’ perception of Sino-African relations. Chapter Four delin-

eates how overall foreign controlled mineral extraction affects local gender equality in terms of 

unemployment and sectoral occupation and how this ultimately impinges on women’s suffering 

from domestic violence. Chapter Five, lastly, reveals how state-controlled petroleum produc-

tion affects governmental incentives to provide schooling to nearby populations.  

 

 

1.1.4 Localization 

 

The mixed country-level results and concerns about endogeneity have left scholars essentially 

divided about whether there is in fact a resource curse or not. A nascent literature, which con-

stitutes the third theme, thus has begun to examine subnational effects. These studies profit 

from the availability of large datasets collecting socio-economic information and accessory 

GPS identifiers that can be geographically attributed to resource extraction projects. This allows 

researchers to use identification strategies based on spatial and temporal exogeneous variation 

in policies, resource discoveries and revenues that facilitate causal inference (Cust and 

Poelhekke 2015).  

Apart from its contribution to overcoming concerns regarding endogeneity, this shift is also 

theoretically warranted, as important transmission channels of the macro-level symptoms op-

erate at within-country levels. The interest therefore lies in questions of how costs and benefits 

of natural resource production are distributed across the population (Cust and Poelhekke 2015). 

Should local communities in resource-rich areas fare worse than those in other regions, this 

would point toward an asymmetric allocation of resource impacts through political channels. 

These would add to the more general macro-economic burden and could for instance entail 

local rent-seeking or revenue-sharing rules favoring regions that are connected to the national 

political elite. If local communities were found to be comparably better off, however, this could 

suggest a prevalence of economic Dutch disease mechanisms, which would disproportionally 
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affect areas with large agricultural or manufacturing sectors and advantage resource extracting 

sectors (Badeeb et al. 2017).  

Since the development and production of mines and oilfields attract investment and labor, eco-

nomic benefits can spillover to nearby populations via so-called backward linkages that occur 

if an operating company sources local inputs (Hirschman 1981). Depending on how strongly 

extraction projects connect to these markets, the direct impacts on nearby communities can 

therefore consist in substantial increases of local incomes. Such positive welfare effects have 

been documented in several studies for operations in Australia, Canada and the United States, 

where they often constitute the main channel through which local livelihoods are affected by 

neighboring natural resource extraction (Cust and Poelhekke 2015).  

For developing countries, the evidence on direct market channels is rather scant. Nevertheless, 

the available findings indicate that there is potential for positive local impacts as well, which 

contradicts the dominant view that resource extraction is an enclave activity with regard to local 

development (Hirschman 1981). A renowned contribution in this regard is the analysis of the 

Peruvian Yanacocha mine – the second largest gold mine in the world – by Aragón and Rud 

(2013). Using exogeneous variation in the mine’s close-by economic impact, these authors find 

positive effects. These are apparent from local spending patterns among populations living 

within a 100 km radius that result from the mine’s demand of local inputs. Following their 

argument, this backward channel is more efficient than the government spending channel, as 

the latter does not affect household income.  

Cust and Rusli (2014) examine the labor market footprint of industrial mines in Indonesia and 

reveal a significant employment effect within areas of 15 km around the projects. In particular 

for foreign-owned mines, they furthermore find a shift of employment from manufacturing in-

dustries to the service sector, but no impact on labor in the mining sector. Similarly, Lippert 

(2014) analyzes the effects on local living standards in the Zambian Copper Belt region, which 

arise from exogeneous variation in mine-level production. He finds that an increase in copper 

output significantly elevates local expenditure measures. In a multi-country study on local em-

ployment effects after mine-openings in Africa, Kotsadam and Tolonen (2016) likewise report 

positive effects. Interestingly, these are heterogenous, as men tend to find occupations either in 

the mining industry itself or shift to skilled manual labor. Women, in turn, are more likely to 

earn cash-income and see increased employment in the service industry. Still, as mining also 

leads to a contraction of the agricultural industry, women – traditionally dominating farming 
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occupations – experience declining overall welfare prospects because the service sector is com-

parably small.  

Studies examining the indirect, non-market ramifications in developing countries indicate that 

resource wealth adversely affects populations by increasing rent-seeking, corruption and con-

flict among actors in the political domain. Caselli and Michaels (2013), for example, analyze 

the effect of fiscal transfers from offshore oil production in Brazilian municipalities on spending 

by local governments. They find that although reported expenditures do increase, they remain 

far below values that the tax-revenues would suggest and furthermore have no improving ef-

fects on real income, housing, health or education as reported in the Brazilian household census. 

The authors attribute this gap to mayors’ embezzlement of oil revenues to boost their reelection 

chances based on the result that news outlets mention these politicians more often in the context 

of corruption scandals. Arellano-Yanguas (2011) shows that mining regions in Peru saw new 

conflicts after natural resource rents distributed to local governments had increased steeply from 

2005 to 2008. These followed from a stagnation of administrative capacities that lead to ineffi-

cient spending, corruption and contestation about access to the revenue flows.   

Vincente (2010) provides resembling evidence using the similarity of the two islands Cape 

Verde and Sao Tome and Principe as the basis for a natural experiment to isolate the causal 

effect of oil discoveries in the latter on local corruption. He shows that after politicians have 

learned about future oil windfalls the misallocation of funds proceeds in manners in line with 

vote buying rationales, which indicates that the value of holding office has increased for these 

actors. In an examination of local corruption in mining areas throughout the African continent, 

Knutsen et al. (2017) reveal that mines raise bribe payments in areas that are initially less cor-

rupt. Investigating the mechanisms, they find mining-related economic growth to spur the pay-

ments.  

Two studies present novel findings on how the local presence of distinct actors affects the prob-

ability of conflict in Africa. Wegenast and Schneider (2017) argue that mining and oil extraction 

involving foreign companies is more likely to spark discontent among local communities due 

to the profit-orientation of this type of investor and its consequent disregard of local needs. 

Using rectangular grid-cells as the unit of analysis, the authors show that areas with interna-

tional mines and oilfields are more likely to see instances of state repression. In an analysis 

employing a similar research design, Berman et al. (2017) reveal a positive impact of mining 

on local conflict following spikes in world prices. In addition, they provide an innovative ac-

count on the role of armed groups, showing that their fighting activity increases after having 
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obtained control over mining areas. Following the authors, this testifies to the ability of rebels 

to escalate violence across space by means of resource rents.  

All four studies in this dissertation follow this recent analytic move toward the subnational level 

in an attempt to identify how benefits and detriments of natural resource production are distrib-

uted within countries. An additional advancement is that the articles – in line with the latter two 

studies described above – give more theoretical detail to the role of various actors controlling 

resource extraction. Given the findings of the latest literature that self-seeking behavior of ac-

tors with access to resource revenues is responsible for adverse local outcomes, this appears 

vital to understand how deficiencies may be addressed.  

 

 

1.1.5 Summary of insights, gaps and conjunctions 

 

By now there is agreement in the resource curse literature that the adverse effects of natural 

wealth on socio-economic development are not inevitable but can be averted with an appropri-

ate institutional environment. Moreover, they are attributable to point resources such as miner-

als and petroleum because of the concentrated production which makes rents easier to appro-

priate (Van der Ploeg 2011). Despite subscribing to this general conclusion, scholars still grap-

ple with more nuanced explanations. Since the resources appear to deteriorate country-level 

institutions – by increasing authoritarianism, conflict and corruption – it is difficult to empiri-

cally isolate the causal mechanisms (Ross 2015).  

While the earlier macro literature rendered strongly mixed evidence, the novel meso- and mi-

cro-level analyses yields new insights and more robust results. These indicate that local popu-

lations living in resource-rich areas can benefit primarily through direct economic backward 

linkages. Instances where political actors can extract rents from extractive activities, in contrast, 

see outcomes akin to adverse effects evidenced at the country-level (Cust and Poelhekke 2015, 

Chuhan-Pole et al. 2017). Ultimately, whether the resource curse exists, thus depends on the 

type of outcome researchers are interested in (Van Der Ploeg and Poelhekke 2017).  

In this regard there is still substantial lack of knowledge since the exact scope of the resource 

curse yet remains to be examined (Ross 2015). Dutch disease mechanisms, for instance, predict 

local crowding out effects of resource production on non-resource trading sectors. Contrary to 

this expectation, however, regional deindustrialization does not seem to take place. More re-

search is therefore warranted on broader variables associated with local development, such as 
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conflict, inequality, education and employment and a distinction between industrial and the 

more labor intensive artisanal production needs to be made (Chuhan-Pole et al. 2017, Van der 

Ploeg and Poelhekke 2017). Such knowledge is particularly needed as most research on local 

effects so far is concentrated on North and Latin America, thus neglecting sub-Saharan Africa, 

which is becoming an important resource exporter (Chuhan-Pole et al. 2017, Ross 2015).  

Policy solutions to the resource curse constitute the second substantive research gap. Although 

much of the literature recommends institutional reforms to improve transparency and decen-

tralized revenue management there is no consensus about the effectiveness of such measures 

and how they could be implemented (Cust and Poelhekke 2015, Ross 2015, Van der Ploeg 

2011). A key obstacle is that political elites profiting from entrenched mobbed-up systems will 

resist these changes, which renders calls for improved governance of little practical value (Di-

etsche 2018). It may therefore be more pertinent to scrutinize the behavior of stakeholders af-

fected by resource production – such as extracting firms and surrounding communities – di-

rectly at the local level to draw inferences about gains and drawbacks (Chuhan-Pole 2017). 

This recognition echoes a similar change in perspective in anthropological studies, which hith-

erto dominate the micro-level analyses on the resource curse, but often remain covert from 

political science and economics (Gilberthorpe and Papyrakis 2015). Earlier research in this tra-

dition has often characterized the resource curse by pitching multinational resource corpora-

tions – acting on behalf of global capitalism – against helpless local communities. Conclusions 

emerging from this disparate contrast saw little possibilities for improving local outcomes, as 

the main culprits seemed to lie in different forms of socially organizing economic exchange. In 

this depiction agricultural subsistence is based on principles of place and kin and operates 

through delayed reciprocity. Therefore, it is unable to connect with the economic markets in-

troduced by foreign mining companies that follow the individualizing values of capitalism (Gil-

berthorpe and Papyrakis 2015, Gilberthorpe and Rajak 2017). 

More recent findings in this literature, however, revealed important local differences in local 

discontent. An important discursive theme appears to consist of prospects that may be disap-

pointed by actual changes brought from resource extraction (Gilberthorpe and Rajak 2017). 

Although as a discipline anthropology is more interested in acquiring an in-depth understanding 

of local social relationships, as opposed to identifying generalizable conclusions through causal 

inference, it lends insights that may inform the political economy perspective.  
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One is that outcomes emerge through a complex interplay between multiple types of actors that 

will try to shape localities in in a manner that is congruent with their aspirations. An important 

reason why past policy approaches have not brought the desired improvements, in this perspec-

tive, is that they were based on the perception that natural resource production is a purely tech-

nocratic process and devoid of social relationships (Gilberthorpe and Rajak 2017). Since the 

involvement of distinct actors implies unique features and separable interests, it may provide a 

fruitful starting point to reason more systematically about how resource extraction projects ex-

ert their local socio-economic impacts.  

The second is that the dissonances often follow from different expectations regarding the de-

velopment that mineral and oil production should bring to nearby communities. While actors 

conducting the extraction tend to see their duty fulfilled with measures designed to give merely 

an impetus for subsequent self-development – for instance by providing infrastructure – resi-

dents hope for employment, patronage-related benefits and other lucrative economic opportu-

nities (Gilberthorpe and Rajak 2017). Assessing whether natural resources are a blessing or a 

curse to local communities thus requires an understanding of what kind of development is rel-

evant to the affected actors. In the next chapter I delineate how these insights can be fruitfully 

incorporated. 
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1.2 Theoretical framework 
 

1.2.1 The importance of actors  

 

An important policy output of research on how institutional factors can help to avoid the re-

source curse pitfalls is the Extractive Industries Transparency Initiative (EITI). The policy was 

initiated in 2002 by the British Prime Minister Tony Blair at the World Summit on Sustainable 

Development in Johannesburg. It regularly publishes information on revenues that governments 

of exporting countries receive from mining and oil companies. This practice is based on the 

assumption that improving transparency in this domain will increase pressure for responsible 

resource governance, since citizens are able to hold politicians accountable in case discrepan-

cies between income and expenditures arise (McFerson 2010).  

Although there is early empirical evidence that this policy may improve economic growth, it 

does not appear to affect corruption, democracy or political stability (Corrigan 2014). This leads 

some scholars to voice critical views. In particular the Norwegian economists Ivar Kolstad and 

Arne Wiig express strong reservations about the potential of this policy, using insights derived 

through a political economy approach. Their fundamental critique is that revenue transparency 

alone is at best a necessary but insufficient measure to reduce corruption, because it disregards 

the scope of action that two types of actors in resource-rich developing countries have. The first 

are citizens, who may possess neither educational prerequisites to process transparent infor-

mation, nor the actual political power to punish corrupt politicians. The second are political 

elites, who can enrich themselves with resource revenues and will therefore undermine any 

attempt to reach new and sustainable institutional equilibria that curb their ability to engage in 

rent-seeking. Following the authors, as long as EITI does not address the interests of actors and 

their ability to act upon them, it will produce insignificant impacts at best, or even detrimental 

results at worst (Kolstad and Wiig 2009a, 2009b).4  

Researchers with anthropological backgrounds voice similar concerns about EITI’s effective-

ness but conclude that its deficiencies arise because it does not address the incentives of re-

source companies, as another vital actor. In this perspective, it is not the siphoning of resource 

rents by state officials which creates adverse outcomes, but the fact that the firms conduct ne-

gotiations based on questionable mining legislations. These provide favorable conditions in 

 
4 Kolstad and Wiig (2009) argue that increasing transparency starting from very low levels may even allow the 

identification of bureaucrats that resource companies need to be bribe in order to obtain illicit advantages.  
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terms of mineral ownership, access, control, and export to companies but leave only small rev-

enues for governments to collect (Hilson and Maconachie 2009). Thus, these scholars argue 

that even if political embezzlement were to take place, its impact is small compared to the 

income that host communities lose through disadvantageous legislation. Through its sole focus 

on governmental revenue income EITI does therefore little to change the causes underlying the 

resource curse. Instead, it may even contribute to its persistence because the companies face no 

scrutiny regarding their efforts to maintain favorable legislative terms. As Phillips et al. 

(2016:39) put it:  

“Principles of good governance and the policy prescriptions of the resource curse 

that they generate provide little guidance on inherently political issues such as own-

ership, the challenges of escaping persistent primitive accumulation, the develop-

ment of domestic technological capabilities or the territorial control of resources 

[…].” 

In the next section, I therefore outline how an actor-centered perspective may be fruitfully com-

bined with insights from the two disciplines on resource ownership and control. 

 

 

1.2.2 The importance of resource ownership and control  

 

So far, the importance of ownership is only recognized by a small strand in the political science 

literature on the resource curse. Luong and Weinthal (2006) initially drew attention to this as-

pect, emphasizing that it is governmental ownership of resource wealth which creates underde-

velopment. Distinguishing between domestic public, domestic private and foreign private re-

source ownership and control, they delineate distinct effects on institutional outcomes.  

Where the host government exerts full ownership and control over natural resources via state-

owned companies, the authors anticipate converging incentives of the state bureaucrats manag-

ing the production and political decision-makers. In this case, both actors have strong prefer-

ences for regulations that grant discretion over resource rents. Consequently, the resulting in-

stitutional arrangements feature blurry and unfettering institutions that are detrimental to the 

fiscal policies needed to further development. Under domestic private ownership, incentives of 

political and private actors likewise align, but this time toward strong institutions that are 
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durable, effective, and broad since the ensuing fiscal predictability is needed to assure both 

actors of a stable resource income.  

Lastly, with foreign ownership or state ownership without control, the incentives of foreign 

investors and state elites diverge. Foreign companies prefer stable institutions that enable steady 

economic activity, while state elites favor discretionary and flexible institutions. Since the mul-

tinational companies lose their initially superior power over institutional rulemaking after they 

have allocated their investments in a country, host governments ultimately have greater influ-

ence on the final outcomes. Institutions emerging from this constellation of actors are therefore 

dynamic and will increasingly become untransparent, unaccountable and unstable.  

Subsequent studies have primarily used this framework to examine the effects of state-owned 

natural resources under specific scope-conditions that shape leaders’ ability to maintain power. 

Khanna (2017), for instance, finds that state ownership and control can affect economic growth 

positively under conducive institutional circumstances. Wegenast (2016) furthermore shows 

that state-ownership creates incentives for intrastate conflict at intermediate levels of oil pro-

duction.  

Much less research has been devoted to developmental outcomes of Luong and Weinthal’s 

(2006) third ownership and control structure, which involves both foreign investors and host 

governments. This arrangement is particularly prevalent throughout Africa (Phillips et al. 

2016), which appears puzzling in light of the risks that follow from the unstable  institutional 

environments that the authors outline. This begs a crucial question: why would a resource com-

pany ever enter this economically unpredictable relationship? After all, a rational investor 

should be reluctant to yield large sums to the mercy of an actor which has incentives to misap-

propriate them. If multinational resource companies require this risk to be priced into the con-

tracts, would the latter not be better off if it provided a reliable institutional framework?  

In this regard perspectives from anthropological work are again able to provide fruitful insights, 

by distinguishing between resource ownership and control. As in most countries, African gov-

ernments are the legal owners of all subsurface resources that lie within the territory of the state. 

The crucial difference in this world region, however, is that this sovereignty cannot be effec-

tively exercised since African governments lack both the technology and capital to extract nat-

ural resources independently. Host states are therefore not in a position to interpret resource 

ownership in line with their own interests that could deter foreign investors, but instead need to 

execute it in a manner that attracts international capital (Emel et al 2011). In this sense, state 
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ownership of natural resources is inferior to the international control of their production, which 

reverses the power imbalance described by Luong and Weinthal (2006).  

Favorable economic conditions are certainly part of governments’ efforts to attract foreign com-

panies. From Tanzania, for instance, foreign firms exported US$2,5 billion worth of gold in 

2008 and left only a small share of 10 percent to the government (Emel et al. 2011:76). The fact 

that such policies can be incrementally altered, however, may attenuate their usefulness to sig-

nal economic continuity to foreign investors. In Tanzania this became evident in the summer 

of 2010, when the parliament passed a law increasing the royalty rate and requiring free equity 

stakes in all future mining projects that amount to an investment of US$100 million or more 

(Emel et al. 2011:76).  

Foreign extractive companies may therefore demand conditions that are less amenable to sub-

sequent change and thereby signal that they will be able to retain control for the time of pro-

duction. In Africa, host governments accomplish this by granting international firms the ability 

to directly draft the mining legislation. These, in turn, enshrine the split-estate provisions that 

are characteristic throughout the continent and leave surface users such as artisanal miners with 

no legal claims to benefits from the sites. Instead, the laws wield exclusive ownership to the 

state, who is able to transfer full legal control over resource production to the extracting com-

panies by selling concession permits (Emel et al. 2011:76).  

It is noteworthy in this regard that the government transfers legal control over areas that it does 

not fully exercise. A uniform theme in Africa is that obtaining mining and oil concessions brings 

extracting companies into contact with local communities that do not recognize the sale of con-

trol over the sites. They view the transfer as illegitimate since the moment they are confronted 

with the claim of concession buyers often constitutes the first time they encounter the political 

authority of the central government (Luning and Pijpers 2017). As Emel et al. (2011:73) sum-

marize:  

“As sovereignty is negotiated at the level of the global-national scale, it is territo-

rialized at the local scale. Thus, we must also keep attuned to the ways in which 

local populations living in the spaces of extraction are constantly interrupting state-

capital sovereignty projects.” 

Local resistance may therefore send the essential signal to extracting companies that host gov-

ernments are indeed unable to withdraw the control over natural resource production. Still, this 

also entails that the firms need to cope with these challenges. Ultimately, what local 
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developmental outcomes emerge thus depends on the measures these actors take to deal with a 

socio-economic environment in which legality is not the all-determining factor to exert control 

over natural resources (Luning and Pijpers 2017:764). 

To assess local outcomes arising precisely under this ownership and control structure, anthro-

pological studies employ the access theory developed by Ribot and Peluso (2003). The theory 

directly starts from the premise that the control over benefits from natural resources is not reg-

ulated by law and seeks to identify the actors attempting to exercise it as well as the means they 

take. Its core tenet is that the legal ambiguity initiates differing degrees of cooperation and 

conflict that serve to resolve access to the benefits. The precise extent to which this situation is 

conflictual in turn depends on the access mechanisms that the actors in the local social arena 

can leverage. 

As a discipline anthropology is based on the paradigm that research questions serve to attribute 

meaning to social relationships. It does therefore not primarily seek to identify the processes 

through which specific socio-economic outcomes materialize, as it is the case in political sci-

ence and economy (Gilberthorpe and Papyrakis 2015).  It is thus unsurprising that not all of the 

access mechanisms that Ribot and Peluso (2003) delineate appear fully tangible from the latter 

perspective. These entail for example that access can be gained by overlaying existing social 

relations with new ties of friendship, trust, and obligation. Nevertheless, the theory also features 

mechanisms more akin to processes studied in quantitative political economy analyses. The 

authors for instance explicate that actors competing over resource control can also draw on a 

superior connection to economic markets, technologic know-how or even violence to control 

natural resources. Thereby, this approach can fruitfully inform other social science disciplines 

examining the resource curse at the local level.  

This is for instance evident from the analysis by Luning and Pijpers (2017) who describe the 

measures that two international gold mining companies in western Ghana take to maintain con-

trol over their mining concessions. In this area both the Canadian firm Keegan, and the Aus-

tralian firm Newmont are confronted with challenges by artisanal miners who are unwilling to 

relinquish the concession to the companies. To produce the mineral, both enterprises conse-

quently need to make use of the capabilities they have at their disposal to maneuver in a local 

environment characterized by competing claims. These capabilities thus ultimately determine 

socio-economic outcomes.  
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Keegan, a small unexperienced exploration company has neither the necessary finances to em-

ploy security forces, nor the support of the central government as the latter is unable to exercise 

authority in the area. The company hence has to negotiate a settlement with local chiefs who 

insist that artisanal miners from their territories can work on the permit. This constitutes a partial 

success to Keegan insofar as miners throughout the wider country are not allowed to enter the 

site. Nonetheless, it also means that this company has to share the benefits from mineral extrac-

tion with workers from the residing population.  

Newmont, a large-scale mining company operating on almost every continent, in contrast, is 

able to employ a private security firm to guard its mine. While it takes a somewhat accommo-

dative approach by allowing local artisanal miners to mine on the concession, it relegates the 

workers to an economically unviable area and enclaves the remaining part of the mine. This 

compromise, however, is not the result of pure benignity or Ghanaian pressure, but instead an 

attempt to fend off domestic pressure on Newmont’s Corporate Social Responsibility (CSR) 

policies. Thanks to its strong standing the firm is thus able to confidently face foreseeable stand-

offs with local communities, despite the inability of the central government to interfere on its 

behalf.  

In sum, there are three important insights that political science and economic approaches to 

subnational manifestation of the resource curse may gain from anthropological studies exam-

ining resource ownership and control. The first is that the institutional deficiencies that ad-

versely affect the development of local communities may not exclusively result from actions 

by national governments, as they are in line with the interests of foreign investors as well. The 

second is that a crucial channel through which poor institutions affect local outcomes consists 

in creating overlapping claims to control over benefits from natural resource extraction. Pre-

cisely because these lever out legal means of sharing the profits derived from this wealth, they 

can allow the actor with superior means to extract disproportional benefits. The third is that 

local socio-economic outcomes are crucially shaped by how extracting enterprises assert re-

source control in this legally ambiguous environment. This, in turn, depends on their capabili-

ties.  

Additionally, Luning and Pijpers (2017) stress a dimension frequently neglected in anthropo-

logical analyses that may also help to build further connections toward more quantitative and 

political economy-oriented disciplines. Most often, the former portray local outcomes solely as 

a function of engagements between artisanal miners and foreign large-scale mining companies 

and thereby oversee the importance of several other political actors, such as state officials or 
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local chiefs. This, however, has inhibited sound examinations on the ground, as there is a mul-

titude of complex social factors influencing local wealth creation that needs to be empirically 

accounted for.  

 

 

1.2.3 The importance of a broader development framework 

 

The need for an encompassing approach to examine development outcomes in resource-rich 

localities is particularly evident in the case of Botswana – the world’s largest exporter of dia-

monds. In the resource curse literature, Botswana is often presented as an example of how 

countries may avoid the resource curse through prudent policy making, as it achieved East 

Asian-type economic growth rates during the last decades, which is unmatched in sub-Saharan 

Africa. Scholars attribute this result to Botswana’s competent civil service giving priority to 

technical expertise as opposed to political considerations and its skillful negotiations with in-

ternational mining companies. This is exemplified by the famous strategy of poaching consult-

ants working for the firm De Beers to bargain with their former employer on behalf of the 

government. However, a closer look at the social results of the economic upturn casts doubt on 

the ability of diamond-led growth to designate universal development (Pegg 2012). 

Despite its impressive economic success the country ranks high on measures of inequality, with 

a Gini coefficient at nearly 0.6, an unemployment rate of 24.6 percent, and a population share 

of over 60 percent living below the poverty line of US$2 per day (Pegg 2012:262). Educational 

outcomes likewise do not suggest that Botswana’s diamond wealth has benefited the broader 

population. Although the government allocates almost a quarter of its public expenditures to 

education, it has so far neglected to concomitantly improve the quality of the school system, 

which renders secondary completion rates indistinguishable from other countries in the region 

(Pegg 2012:260). Civil conflict, as another frequent result of natural resource endowment (see 

Collier and Hoeffler 2004), has not beset the country, as it has remained peaceful since attaining 

independence in 1966. Still, this does not imply that lower forms of violence have not occurred 

in connection to diamond production. In the mineral-rich Central Kalahari Game Reserve, for 

example, the government harassed indigenous groups between 1997 and 2003 that were unwill-

ing to leave the area. The employed measures included destroying property, cutting food sup-

plies, and forcefully removing parts of the population (Pegg 2012:261).  
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Since indicators of societal welfare in Botswana do not align with its prosperous economic 

growth, the case demonstrates that it takes more than a mastery of Dutch disease mechanisms 

to foster development in resource-rich states. As Pegg (2012) argues, future attempts to identify 

the causal mechanisms of the resource curse should therefore recognize the local interplay of 

contextual factors (Pegg 2012:278).  

To systematize examinations of such complex local development outcomes in resource-rich 

areas, Horsley et al. (2015) propose the Five Capitals framework of sustainable livelihoods. It 

builds on Amartya Sen’s (1984) human capabilities approach, which argues that a sustainable 

development of societies depends on variables that go beyond mere economic growth. Accord-

ing to this view, scholars need to additionally include aspects relating to inequality, human 

rights, societal participation, and gender, inter alia, as these also constitute basic components 

of peoples’ livelihood. Sustainability is hereby defined as the ability of livelihoods to maintain 

themselves – even under times of stress – by drawing on separate assets without depleting them. 

Following the Five Capitals framework, people make use of five distinct types of assets – or 

capitals – to increase their livelihood. As shown in Figure 1.1, these entail the social, financial, 

natural, human, and physical capital.  

 

Figure 1.1: The five capitals as depicted in Horsley et al. (2015). 

The center point of the pentagon depicts a situation where people have zero access to capital, 

while its outer lines indicate the maximum extent that is attainable. Applying this idea to the 

development of resource-endowed communities implies that locals will evaluate the nearby 
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extraction of minerals and oil positively or negatively, depending on whether it enhances or 

depletes these five capitals that form the foundation of their livelihood (Horsley et al. 2015). 

In the local context of natural resource extraction, access to financial capital predominantly 

refers to job creation, which links this domain to the earlier noted backward linkages. In turn, 

human capital comprises attributes such as health, skills, and education whose development 

allows individuals to cultivate economic standing. As the authors contend, this is still a ne-

glected element in research on local development outcomes in resource-rich environments. In 

contrast, civil war and conflict are prominently studied manifestations of deficient social capi-

tal. Additionally, this capital includes aspects relating to governance and discrimination. Agri-

cultural production, as a core component of local communities’ natural capital, is of primary 

concern since the environmental impacts of mineral and oil extraction frequently imperil soil 

fertility. Finally, physical capital relates to infrastructural consequences of resource extraction 

that may provide nearby residents with additional roads that companies built to access the sites 

(Horsley et al. 2015). 

As Horsley et al. (2015) convincingly argue, the literature may overlook essential connections 

precisely because it engages in strong controversies about positive or negative effects of natural 

resources on the basis of one outcome variable – or capital – alone. However, in the absence of 

an understanding of what constitutes sound or inadequate development, it is not possible to 

determine if contradicting findings in fact reflect diverging outcomes, or simply incongruent 

ways of measuring them. Following the authors, such discrepancies are most apparent between 

the macro-level analyses that usually point toward adverse effects, and reports of extracting 

companies that stress local development-promoting efforts.  
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1.3 Mapping the dissertation 
 

In this section, I introduce this dissertation’s articles and show how they convey a new compre-

hensive outlook on the resource curse by connecting the separate perspectives delineated in the 

previous section. As it has shown, an attempt to gain an in-depth understanding of the resource 

curse across Africa will benefit from an approach that combines a perspective that is centered 

on actors in control of resources with differentiated dimensions of local development. Although 

the four articles each form an independent contribution to the resource curse literature, they all 

attend to the following overarching research question: 

How do actors in control of resource extraction shape local socio-economic outcomes? 

The common rationale emerging from this work is that Africa’s ownership structure, by induc-

ing overlapping claims to benefits from natural resources, paradoxically provides the control-

ling actors with opportunities to gain more advantages. As the introduction of the individual 

chapters delineates, each singular actor has professed strategies to counter challenges to its con-

trol in ways that establish conditions which subsequently allow it to play out its strengths. 

To address how the vantages of individual actors shape local development, Figure 1.2 illustrates 

that each actor’s feature affects key domains of the Five Capitals framework. It is important to 

note, however, that my intent in drawing on the Five Capitals framework is not to claim that 

my dissertation produces an encompassing assessment of whether, in the presence of a given 

actor, there is a resource curse or not. Such an examination would evidently require that infor-

mation on outcome variables in all five components is analyzed in relation to each actor. 

Though certainly illuminating, it would thereby become difficult to identify the particular cap-

ital through which each individual actor’s core feature primarily shapes local development, as 

the dependent variables would likely influence each other.  

Since the importance of these specific attributes forms the core emphasis of this dissertation, I 

advance the framework to stress the fundamental insight that their combined idiosyncrasies 

generate: in sub-Saharan Africa, the resource curse may appear not necessarily because mani-

fold institutional mischiefs offer adverse incentives to a small number of profiteers. Instead, it 

may come about because there are rather specific kinds of deficiencies, such as a locally pre-

carious regulation of resource control, which yield advantageous opportunities for a large num-

ber of actors. These collectively cause local underdevelopment through strategic and Machia-

vellian behavior by drawing on their unique vantages to preclude residing populations from 

accessing the benefits of the resource wealth. Theorizing along these lines, I believe, will 
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therefore help to identify the precise points at which negative outcomes begin to materialize, as 

I demonstrate next in the introduction of the individual articles.  

 

 

Figure 1.2: Mapping this dissertation’s articles in an encompassing perspective on the re-

source curse. 

The first article addresses how rebels’ control of artisanal mines in the Eastern part of the DRC 

shapes local patterns of violence. The country’s mineral production contributes significant 

amounts of cobalt, tantalum, diamond, copper, and gold to the global market. In 2015, for in-

stance, the DRC’s world market shares of these minerals amounted to 50%, 32%, 13%, 6%, 

and 1% respectively (Yager 2015). In light of the concurrence of this natural wealth with the 

prevalence of multiple armed groups and civil conflict, the literature often highlights the DRC 

as an exemplary illustration of the resource curse (Lalij 2007). The main explanation for its 

underdevelopment is thereby the violence, which persists, because rebels can draw on resource 

revenues to finance their warfare (Le Billon 2001, Lujala 2005, Ross 2001, Weinstein 2007).  

This rationale has resonated strongly in public discourses and thus also made an entrance into 

the policy domain. A prominent case is the Dodd-Frank Act by the US Congress in 2010. It 

requires domestic firms inter alia to validate supply chains against minerals connected to armed 

groups in an attempt to eliminate their financial base. Against this backdrop, it is surprising that 
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several studies find adverse rather than positive consequences of the policy (Cuvelier et al. 

2014, Parker and Vadheim 2017, Stoop et al. 2018).  

As I argue in this first article, the aforementioned outcome may reflect an underestimation of 

the complexities associated with raising revenue from a mobile mining population that values 

security as well as income. The literature thus neglects a fundamental question: what are the 

incentives of rebel groups to prevent or perpetuate conflict in mining areas? To answer it, I 

develop a rational to both increase and decrease violence. Protecting a mine should allow rebels 

to extract taxes in return. Simultaneously, to maintain this demand for security, rebels may need 

to destabilize the wider area. These hypotheses are tested with novel data on rebel taxation at 

over 3’000 artisanal mines in the eastern DRC. Supporting the hypotheses, the results show that 

rebel-taxed mines feature adjacent zones that are exempt from violence and peripheral areas 

that are imperiled. 

Adding this dissertation’s core insight, that the resource curse in sub-Saharan Africa manifests 

through competing claims to control over resource benefits, shows why rebels shape local en-

vironments mainly through violence. In the DRC, armed groups frequently fuel competing 

claims over artisanal mines among residents to an extent that violence breaks out. Subsequently, 

they draw on their superior violent potential to disarm the rivaling fronts and to confiscate their 

exploitation rights (Autesserre 2006). 

The second article, which I co-authored with Tim Wegenast, Georg Strüver and Juliane Giesen, 

examines the local socio-economic impacts of Chinese mining projects. Although China’s in-

volvement in the African extractive sector has grown steadily during the past years, the litera-

ture is still divided regarding the potential of this increase to improve developmental outcomes 

(Phillips 2019). While some scholars maintain that Chinese FDI flows toward the continent 

target specifically resource-rich countries with poor institutions (Kolstad and Wiig 2011), oth-

ers declare adverse effects of Chinese activities as myths and argue that the economic relation-

ship yields promising results (Asongu and Aminkeng 2013).  

So far, the socio-economic consequences of China’s resource production in Africa therefore are 

poorly understood. Focusing on the labor market effects of foreign mining investments across 

the continent, we theorize that Chinese-controlled companies generate fewer local jobs com-

pared to non-Chinese mining operations. Our key argument is that – due to a competitive ad-

vantage in the employment of expatriate workers and a lower readiness to invest in local skill 

formation – Chinese firms are less likely to foster regional employment. Relying on novel data 
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on the control-rights regimes of diamond, gold, and copper mines and georeferenced infor-

mation from Afrobarometer surveys, we test the effect of mining contractors’ nationality on 

local employment rates. Our individual-level logistic models show that respondents living close 

to Chinese mining areas are more likely to report being unemployed compared to individuals 

living in the vicinity of non-Chinese mining operations. Times-series cross-sectional estima-

tions employing district-level data from the Demographic and Health Surveys for 20 sub-Sa-

haran countries over the period 1997–2015 corroborate these findings. Furthermore, we find 

evidence that negative perceptions of China among indigenous populations are largely driven 

by the belief that Chinese workers are crowding out local employment. 

In this case, this dissertation’s main argument – that contested entitlements to benefits from 

natural resources yield opportunities for extracting actors to preserve control – illustrates, why 

Chinese development impacts may be found in the realm of local employment. As Kolstad and 

Wiig (2012) argue, Chinese resource companies are primarily state-lead and therefore bound to 

the political objective of securing the country’s resource supply to maintain high economic 

growth. Moreover, they highlight that China also features a higher level of corruption than 

comparable industrialized countries and it subjects its companies to less stringent stock market 

regulations. Resource firms from China may therefore hold advantages in African states be-

cause they are experienced in operating in less accountable institutional environments charac-

terized by political clientelism. 

Accounts of employment outcomes around Chinese extractive projects in Africa indicate that 

this ability may enable the firms to leverage the considerable supply of cheap workers from 

China to the disadvantage of locals’ job opportunities. In Zambia, for example, Chinese enter-

prises are the resource firms that maintain the closest ties to the president and the Ministry of 

Mines, and they frequently call on these state actors to intervene in cases of disagreement with 

local actors. When visiting Zambia in 2008, Gao Hucheng – the Chinese Deputy Minister of 

Commerce – even publicly reminded the host government about its duty to inform local com-

munities about China’s activities. This was possible despite the fact that just two years earlier, 

in the 2006 Zambian election, anti-Chinese outrage had posed a considerable threat to the in-

cumbent president Levy Mwanawasa.  This resentment related to Chinese wage and hiring pol-

icies vis-à-vis Zambians and was particularly strong in the resource-rich Copperbelt region, 

where protests subsequently turned violent (Haglund 2009:629ff).  

The third article, which I co-authored with Tim Wegenast, Gerald Schneider and Ingeborg 

Elgersma, assesses the impact of mineral extraction by international firms on local gender 
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equality. Our point of departure are recent findings in the literature that the extractive industry 

has negative consequences for gender equality despite the often positive growth impact of nat-

ural resources (Benshaul-Tolonen 2019, Kotsadam and Tolonen 2016). We re-examine this 

claim at the sub-state level in sub-Saharan Africa and argue that we need to differentiate be-

tween ownership arrangements in the extractive industry. To test our argument on the gender 

dimension of the resource curse, the article employs unique data on the control rights of miner-

als within sub-Saharan countries as well as data from Afrobarometer and Demographic and 

Health Surveys (DHS). Our quantitative analyses explore how international vs. domestic own-

ership of copper, diamond and gold mines affects the labor market integration of females and 

intimate partner violence. The regression results suggest in line with our theoretical expecta-

tions that gender-specific structural labor market shifts within extractive industries are contin-

gent on mineral control rights. Our models show that within mining areas, international control 

of mines increases female unemployment and domestic mining companies reduce only male 

unemployment. While domestic mining thus seems to reinforce the traditional male breadwin-

ner model, internationally owned mineral extraction further induces structural labor market 

changes: women abandon subsistence farming activities and migrate to the service sector. Our 

results further indicate that this shift of traditional gender roles within rural mining areas is 

associated with less intimate partner violence. 

The overall proposition of this thesis illustrates, why multinational resource firms may invoke 

unequal development outcomes among women and men. As noted previously, local contest 

about benefits from natural resource production, which question the state’s authority to sell a 

concession, may send an important signal to foreign firms that host governments possess little 

power to revoke the control they have transferred. Yet, it also exposes international companies 

to public NGO and governmental pressure in their homeland. Wiig and Kolstad (2010) reveal 

that in Angola, these firms have mastered this balancing act by promoting CSR practices stra-

tegically. On the one hand, these may alleviate allegations criticizing how the companies dis-

advantage local communities. On the other hand, they also aid in gaining concessions from host 

governments, since the latter can use contract provisions requiring preferential local employ-

ment to further patronage. Such agreements supply host governments with valuable means to 

obtain public support. Since it does not have to pay the costs for lucrative job opportunities but 

may face difficulties to commit to public sector employment to voters after elections have taken 

place, it can use the provisions as a signal. As the authors show, this in turn, reduces the firms’ 

efforts to locally cater for politically less relevant CRS dimensions relating to human and labor 

rights – which include providing equal opportunities to women and men.  
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In the fourth study, which is co-authored by Tim Wegenast, we investigate the effect of host 

states’ control over oil extraction on local educational outcomes. Since the last decade, most 

African governments have revised their natural resource legislations based on the notion that 

the earlier liberalization policies of the Washington consensus had contributed little to devel-

opmental improvements (Besada and Martin 2015:264). These changes introduced so-called 

local content policies (LCPs), demanding that multinational resource firms add local value to 

the final products they export, by sourcing a given share of goods, services and labor from the 

local economy they operate in. The underlying goal is thereby to reduce inequality, to increase 

the competitiveness of domestic firms, and to create local job opportunities (Nwapi 2005).  

This has led to the resurrection of state-owned resource companies that widespread privatiza-

tion had previously left obsolete. A core task of this type of actor is the governance of a state’s 

equity shares in resource extraction projects that partnering firms must render complimentary, 

as required by law. These free shares grant influence to host states through voting rights in 

decision-making boards of a project and therefore constitute a vital possibility of state-owned 

resource companies to steer local development through LPCs (Williams 2012:405ff). However, 

in particular public oil firms face severe shortages in human capital, which can threaten opera-

bility if strict quotas for employment of residents are enforced (Soupa and Mexis 2018).  

In this study we therefore challenge the so far unequivocal view of the resource curse theory 

that extractive industries discourage human capital formation (Gylfason 2001, Ahlerup et al. 

2019). In light of skill-related challenges, state-owned oil firms may allocate resource revenues 

to education systems so as to improve their ability to convert local policies into improved de-

velopment outcomes. This hypothesis also links to novel policy advice given by UNESCO 

(2013), which argues that national control over oil resources may fund education and ultimately 

spur development. For this policy to deliver the expected outcomes, however, educational ben-

efits would need to be distributed among locals on an equal basis – as opposed to political 

calculus. The latter may lead governments, through state-owned oil firms, to favor supporting 

groups under the pre-text of development efforts, which would undermine the potential of ed-

ucational investments to efficiently further economic prosperity.  

We test this association by geographically matching yearly oilfield data with information on 

individual school careers sourced from the Demographic Health Survey covering eight sub-

Saharan states from 2006 to 2015. To examine if the effect is causal, we furthermore exploit 

the geological determinants of ownership as an instrumental variable. Our estimations show 

that state-controlled oil production decreases the probability to drop out of secondary school, 
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though it is biased to politically influential ethnic groups. In contrast, non-state-controlled oil 

extraction is not conducive to local schooling. 

Again, the fundamental emphasis of this dissertation on resource controlling actors’ specific 

talents to exploit disputes over resource benefits can shed light on why state-owned oil compa-

nies may bear strong effects on local educational outcomes in particular resource-rich areas. 

Under the recently recurring state-resource control, residing communities fair less well than 

under multinational extraction, since governments anxiously try to avoid setting a legal prece-

dent for generous benefits to locals. This, in turn, allows political elites to maintain corrupt 

practices in delivering local content (Lange and Kinyondo 2016, Pedersen and Jacob 2017). As 

contestations over future oil exploration in Uganda show, lack of education is among the chief 

reasons that prevents local communities from understanding their rights to voice legal claims 

for satisfactory economic sharing of oil wealth (Mbabazi et al. 2016).  
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2 In the Eye of the Storm: Rebel Taxation 

of Artisanal Mines and Strategies of Vio-

lence  
 

 

2.1 Introduction 
 

Referring to the phenomenon described as the resource curse many political actors highlight 

the importance of natural resources such as minerals, diamonds or oil in conflict zones. These 

valuables may have aggravating effects if they form a financial base for armed groups which 

exacerbate violence (see e.g. Enough Project or Global Witness). Academic research predomi-

nantly corroborates this picture of adversity natural resources can bring about where they coin-

cide with conflict – both qualitatively and quantitatively (Le Billon 2001, Ross 2006).  

Public pressure to curtail the effects of minerals on conflict – for instance in the Democratic 

Republic of the Congo (DRC) – has not been without policy impacts. In 2010 the US Congress 

passed the Dodd-Frank Act, which required companies listed on the US stock exchange to 

check their products against minerals connected to the financing of armed groups. To this law 

most manufacturers reacted with an outright ban of Congolese minerals, since shifting supply 

chains was more practicable than assuring conflict-free sources. As a consequence, this legis-

lation unintendedly had a paralyzing effect on the regional economy, leading to “[…] rising 

levels of unemployment, school abandonment, armed group recruitment, criminality, insecurity 

and indebtedness” (Cuvelier et al. 2014:10). 

Why should a policy targeting this highly visible and intuitive link between natural resources 

and conflict fail? This article addresses a crucial research question which so far remains ne-

glected. Namely, how does access to natural resources affect the incentives of rebel groups to 

use violence? Despite its variety5 the current literature appears confined with explaining why 

but not how violence could occur in resource-rich environments. The overemphasis on reasons 

for violence, however, comes at the cost of more nuanced microlevel explanations for the re-

source curse capable to shed light on a puzzling finding: according to a recent data set on arti-

sanal mining in the DRC, 56 percent of the 239,700 recorded artisanal miners are affected by 

 
5 See e.g. Humphreys (2005) for an overview of causal mechanisms. 
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the presence of armed groups, but only 5 percent are subjected to forced labor (Weyns, Hoex, 

and Matthysen 2016). This indicates that miners could be able to eschew rebels should they 

wish to do so. If violence committed by groups profiting from natural resources is as pro-

nounced as the current discourse suggests, its tolerance therefore poses a puzzle.  

I theorize that rebels have incentives to decrease violence in the immediate surrounding of a 

mine if they extract taxes from it, since they exchange protection for revenues. Within a com-

mensurate area beginning at a distance which miners cannot easily escape from, in contrast, 

taxing rebels actively incite violence. This serves to maintain the violence-ridden environment 

which creates the demand mining populations have for protection. I test my hypotheses with 

new data on over 3,000 artisanal mines in the eastern DRC and show that – in line with my 

theory – rebels create environments around an artisanal mine resembling the eye of a storm: 

their mines form centers of an area that is exempt from violence at its core but exposed to it at 

the periphery.  

This differentiated result may be interesting to policy makers seeking to limit rebels’ ability to 

finance warfare with natural resources, while preserving mining livelihoods simultaneously. 

Past policy initiatives have aimed at thwarting rebels’ income from minerals by impeding their 

export – but produced adverse effects instead, due to a limited understanding of the nexus 

(Stoop, Verpoorten, and van der Windt 2018). Based on my results I propose that it may be 

more fruitful to begin by hindering armed groups from generating revenues through manifesting 

violence and offering protection against it. A first approach could be to find ways of increasing 

security in the specific areas this study finds to be most vulnerable.  

 

 

2.2 Literature Review: On Vicious Rebels and Natural Resources 
 

The share of scholarly work on natural resources and conflict that addresses the role of rebel 

groups is substantial. A centerpiece is Collier and Hoeffler’s Greed and Grievances in Civil 

War (2004), who argue that the initiation of rebellions does not occur in response to grievances 

but to greed: rebel groups incite civil wars because natural resources provide favorable eco-

nomic opportunities for self-enrichment. Employing the share of primary commodity exports 

of gross domestic product as a proxy for such possibilities, the authors reveal a curvilinear effect 
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on civil war onset. The study has received considerable public as well as academic attention 

and thus crucially shaped the development of the research agenda.  

This subsequent literature can be sorted into four strands. The first addresses Collier and Hoef-

fler’s (2004) work directly and examines similar data. The second takes a closer look at the 

types of natural resources and their production method. The third is devoted to disaggregation 

with geographically fine-grained data. Common to all three groups is either the notion that rebel 

groups with access to natural resources have a conflict-promoting effect – or the ambition to 

invalidate this finding. This demarcates the fourth category emphasizing that rebels sourcing 

revenues from natural resources should profit from stable production conditions, and therefore 

have incentives to decrease violence. In the following I will briefly discuss a nonexhaustive 

sample of studies from each strand and end with a key omission in debate.  

In line with Collier and Hoeffler’s (2004) rationale De Soysa (2002) finds that being an oil 

exporter almost doubles a countries’ risk of experiencing civil war. Using Collier and Hoeffler’s 

(2004) sample, Fearon (2005) likewise substantiates the adverse effects of oil production but 

invokes a rival mechanism. As it is typically governments that can collect oil rents through their 

control of distributive systems, these tend to suffer from weaker institutions. Rebels should thus 

be unable to finance their struggles with oil revenues, but instead have strong incentives to 

capture governmental control. Humphreys (2005) criticizes that the hitherto interpretation of 

primary commodity exports may be spurious. In anticipation of civil conflict, industries unre-

lated to natural resources may abandon a country and leave behind only the extracting sectors 

inapt to relocation. Moreover, he specifies the theoretic arguments on rebels’ behavior advanced 

by Collier and Hoeffler (2004) into distinct causal mechanisms: the greed mechanism is in place 

if rebels gain from natural resources through criminal activities, state control, or secessionism 

in resource-rich regions. The feasibility mechanism, in turn, enables rebels to finance conflicts 

that were initially started for other reasons. In his examination the author nevertheless finds 

little evidence that natural resources affect civil war via rebel groups. Other researchers, such 

as Brunnschweiler and Bulte (2009) outright disagree with the view that natural resources pro-

mote intrastate conflict, based on the finding that oil and mineral reserves have a negative as-

sociation with civil war onset.  

Despite these partly challenging findings the idea that well-resourced states experience civil 

war because rebels are enabled to act out on their violent propensity remained influential. Stud-

ies grouped in the second strand thus focus on conducive scope conditions – foremost the re-

source type and method of extraction. For a sample of thirteen civil wars, Ross (2004) finds 
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qualitative evidence that rebels frequently access natural resources after a civil war has com-

menced, which prolongs hostilities. A crucial feature in this regard is the lootability of a natural 

resource by rebels, which is pronounced if the mining is conducted by unskilled workers in 

small groups that are easy to control (but see Ross 2006). Snyder and Bhavnani (2005) similarly 

argue that natural resources with high economic barriers to entry – which distinguishes indus-

trially produced minerals from labor intensive artisanal extraction – could favor a ruler’s access 

to revenues and facilitate his or her ability to govern. Owing to the barrier, rebels cannot profit 

from natural resources and are hence unable to give into their thuggish disposition. According 

to the authors this could explain the absence of civil war in resource-rich countries. In line with 

this logic Lujala, Gleditsch and Gilmore (2005) advance quantitative evidence of an association 

between alluvial diamonds and the start and continuation of intrastate conflicts. Since alluvial 

deposits occur above ground, are spread over larger areas, and can be mined with simple arti-

sanal tools, rebels in countries endowed with this type of resource can increase the incidence of 

civil war. Nevertheless, there are also arguments against conflictual effects of resources easy to 

access for rebels. Dal Bó and Dal Bó (2011) for instance, propose a formal model predicting 

that positive price shocks to minerals being extracted with capital rather than labor intensive 

methods raise the risk of civil conflict. This follows from the returns of appropriation that sur-

mount the opportunity costs of war in case of capital-intensive natural resource production. 

Positive shocks to labor-intensive natural resource industries, in contrast, decrease this risk.  

The persisting empirical ambiguity also gave rise to demands for subnational studies. Since 

natural resources are unevenly distributed within countries, scholars pointed out that their geo-

graphic locality should influence rebels’ ability to extract revenues and finance conflict 

(Buhaug and Gates 2002, Gilmore et al. 2005, Le Billon 2001). Several articles – summarized 

under the third strand – have taken up this suggestion. Østby et al. (2009) reveal for sub-Saharan 

Africa that relative deprivation at the regional level in combination with the presence of natural 

resources increases the risk of conflict. From this the authors infer that conflict entrepreneurs 

have at hand funds necessary to promote rebellions as well as poorer populations that are easier 

to mobilize. Exploiting an exogenous price shock, Angrist and Kugler (2008) scrutinize the 

effect of Columbian coca production on violence in regional departments. The results indicate 

that the shock provided rural paramilitaries with the finances essential to provoke civil conflict. 

For the same country, Dube and Vargas (2013) likewise present indication of a rapacity effect 

at the municipality-level, driven by a positive price shock in labor intensive natural resource 

sectors such as the oil industry. Following the researchers this supports the idea that armed 

groups target regions rich in natural resources to extort rents.  
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Other scholars use rectangular grid data to disaggregate the resource-conflict nexus within 

countries. For African cells between 1970 and 2001, Buhaug and Rød (2006) find the probabil-

ity of governmental intrastate conflict to be positively and that of secessionist wars to be nega-

tively affected by proximity to diamond deposits. The authors expound this in favor of warlords 

being encouraged by natural resources to overthrow regimes. In a resembling analysis, Berman 

et al. (2017) provide two intriguing pieces of evidence in support of the greedy rebels hypoth-

esis. First, they illustrate that rebel groups are more likely to be involved in conflict if their 

ethnic homeland contains mines. Second, they demonstrate that rebel groups are more likely to 

be involved in conflict onset after having previously won battles in mining grids. The authors 

consequently argue that rebels can capture on mineral rents through exaction in their territories, 

which increases their fighting capacity and leads to an escalation of violence across time and 

space. Drawing on gridded data covering Africa, Arezki, Bhattacharyya, and Mamo (2015) re-

fute an effect of natural resources on conflict. Their results show that the discovery of oil and 

mineral resources is not associated with an increased conflict-risk, but instead with higher local 

income as indicated by nightlight measures. Examining conflict zones, Lujala (2009) discovers 

that in areas with lootable gemstones, conflicts claim larger death tolls and last longer. The 

author reads this as a validation of Weinstein’s (2007) proposition that resource-rich rebel 

groups become more violent as they attract increasingly opportunistic members. Moreover, she 

reasons it to be a rebuttal of Addison, Le Billon, and Murshed’s (2003) claim that resource 

looting rebels become less prone to conflict out of a need to substitute violent activities with 

mining.  

Such conclusions seem to represent the dominant view in the conflict literature. Where easily 

lootable natural resources occur, most scholars assume that profit generation by rebel groups 

could only be evidenced through a positive effect on conflict, while a negative or insignificant 

association is seen in favor of rebels that are unable to interfere in oil and mineral production.  

Under the fourth strand, I subsume a number of examinations that put the picture of violent 

rebels into perspective, by stressing their dependence on local populations and economic con-

straints. For a global sample of ethnoregions, Sorens (2011) shows that the presence of natural 

resources does not lead to looting by rebels in ethnically concentrated areas. In such cases, the 

groups instead participate in secessionist conflicts, which the author attributes to rebels’ need 

of support from communities composed of co-ethnics. Scrutinizing the 1991 to 2002 civil war 

in Sierra-Leone, Bellows and Miguel (2009) point out that chiefdoms with diamond mines were 

only more likely to experience battles that are not targeted against civilians. Maystadt et al. 
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(2014) show for the DRC that a higher number of mining concessions has no significant effect 

on monthly conflicts at the territory-level. Within more aggregated districts, in contrast, it 

strongly increases the likelihood of violence. The authors report this as a protection effect that 

follows from mining companies’ efforts to relegate nearby conflicts for uninterrupted produc-

tion. 

Three recent studies apply an economic framework to explain the behavior of rebel groups 

directly. Parker and Vadheim (2016) exemplify the unintended adverse effects of the US 2010 

Dodd-Frank Act that followed from the de-facto ban of Congolese minerals. As the prices of 

these products dwindled, rebels were deprived of important revenues. This, in turn, decreased 

their appeals to protect miners in return for taxation and made violent looting of civilians more 

profitable. In line with this hypothesis, the authors provide evidence that territories in the DRC 

with more mines affected by the policy had a higher probability of experiencing violence 

against civilians. This finding is supported by the study of Stoop et al. (2018) who explore 

updated and more comprehensive data. Another examination by De la Sierra (2017) advances 

a related logic but emphasizes the occurrence of taxation – a vital factor that does not feature 

empirically in Parker and Vadheim’s (2016) study. The author shows that if minerals are more 

challenging to tax, rebel groups establish intrusive administrative systems. These permit taxing 

the consumption of goods in villages of artisanal miners and in exchange provide protection 

against violent attacks. 

Since the initial cognition of the link between valuable minerals or oil and intrastate conflict, 

the bulk of the literature thus appears absorbed with why rebels could account for it and whether 

it should result in a positive or negative association. So far, this discussion about eventuality 

and directionality neglects that the necessary answers first require a plausible rationale of how 

a rebel group would connect violence and profits from natural resources. In part, this could stem 

from a lacking sound rationale of how rebels exactly behave in resource-rich contexts (Korf 

2011). Buhaug et al. (2009) for instance, are one of the few scholars pointing out that rebels 

might employ small-scale violence systematically to preserve their role in the mining of loot-

able gemstones. The illegal nature of this activity, the authors contend, would make its pursu-

ance difficult under peaceful times, which decreases rebels’ inclination to fully withhold vio-

lence. The next chapter develops this rationale further, by combining Olson’s (1993) framework 

of roving and stationary bandits with Kalyvas’ (2006) logic of violence in civil war. Its valida-

tion naturally requires details on rebel access to revenues from natural resources. Owing to a 

new data set – to be introduced below – about armed groups’ interference at artisanal mines in 
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the eastern DRC, it becomes possible for the first time to extensively scrutinize the effects of 

resource-profiting rebels on violence.  

 

 

2.3 Theory: The Calculus of Rebel Groups 
 

Policy makers and activists seeking to diminish the link between natural resources and civil war 

often advance the DRC as an exemplary case of a country plagued by the resource curse. The 

minerals gold, and the 3Ts – tantalum, tin, and tungsten – according to this view, are a factor 

that not only significantly affected the Second Congo War but continues to spur human rights 

violations presently occurring in the country’s eastern region (Lalji 2007).  

Pointing toward the complexity of the resource-conflict nexus, many researchers suggest more 

nuanced accounts in three regards. First, ethnic tensions and clashes about land property rights 

rather than natural resources were the strongest triggers for the civil war. It was only when the 

initial financial means of the different parties involved dwindled that revenues from valuable 

minerals became influential for the conflict’s dynamic. Once in force, this turn was nevertheless 

substantial – not a single armed group refrained from exploiting the DRC’s mineral wealth at 

some point during the war (Le Billon 2012:109).  

This association is still prevalent today. In the Virunga National Park, for instance, the rebel 

group Forces Démocratiques de Libération du Rwanda (FDLR) systematically uses violence to 

sustain businesses that produce and trade natural resources (Dranginis 2016). With the same 

means the Islamist Alliance of Democratic Forces pursues both criminal and political goals 

(Irin 2014). Even groups as heterogeneous as the Mai-Mai militias are reported to have gone 

rogue to enrich themselves with natural resources (Verweijen and Marijnen 2018).  

Second, the role that mineral extraction plays in financing armed groups is less straightforward 

than often implied in popular portrayals. In most cases, rebel groups extract revenues from the 

artisanal mining sector. Artisanal denotes a mode of production involving simple tools, such as 

shovels and sieves instead of the mechanized equipment that is part of industrial mining. The 

manual method requires a considerable labor force that is estimated to range between 200,000 

and 350,000 workers in the DRC. The World Bank estimates that each miner supplies work for 

an additional five people within the sector, whereby the occupational group would affect be-

tween 9 and 17 percent of the population in the eastern region. As this assessment does not 
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regard other economic branches, such as the service industry that is substantially connected to 

artisanal mining, it may still underrate the true importance of the sector. Another crucial char-

acteristic of artisanal mining is informality. Minerals extracted in artisanal mines commonly do 

not feature in official records, even though in the case of gold, the produced share lies at ap-

proximately 98 percent of the DRC’s exports (Geenen 2016:5). Still, absent formalization in 

the artisanal sector does not imply that the extraction is unsystematic. Much to the contrary, 

artisanal miners need to comply with a system of rules that regulate their access to sites (Geenen 

2016:73).  

Due to its unregulated and dynamic nature, the state faces severe obstacles in establishing a 

monopoly of control over artisanal mining (Snyder and Bhavani 2005). This feature, in combi-

nation with a low capital intensity and the high-value-to-weight ratio of minerals, in contrast, 

makes the method attractive to rebel groups (Van Bockstael and Vlassenroot 2009). In particu-

lar where rebel groups establish a lasting presence, the sites see the emergence of tax systems 

that involve collecting fees from workers. Miners are usually required to pay lump sum taxes 

for working permissions, ranging from 1,000 to 2,500 Congolese Francs per week (Weyns et 

al. 2016).  

Multiple groups are known for such illegal taxation at extraction sites. In the Mambasa territory, 

Mai-Mai Simba rebels control about thirty artisanal gold mines on which they levy taxes. The 

Nduma Defense of Congo (NDC) extracts revenues in the same fashion from over eighty gold 

mines in the Walikale territory. In the southeast of Walikale, the Mai-Mai Kifuafa also taxes 

several cassiterite mines that deliver over US$2,000 per month to the group. Still within the 

same territory, but toward its western end the Raïa Mutomboki is similarly involved in illegal 

taxation. The FDLR has developed the most extensive system of illegal taxation by a rebel 

group in the Lubero territory. Here, it established parallel administrative systems to maintain a 

firm grasp over gold mines (Weyns et al. 2016).  

Apart from minerals, rebel groups also profit from a diverse set of other natural resources, such 

as charcoal, drugs, and even livestock (Laudati 2013). Still, this is does not imply that the role 

of minerals is negligible – the UN estimates that illegal natural resource exploitation values up 

to US$1 billion each year. Roughly 98 percent of its profit benefit transnational criminal net-

works and provide financing to as many as twenty-five armed groups that are active in the 

region (Zorba et al. 2017). This significance is also reflected in the finding that more than half 

of the mines experience the presence of an armed group (Weyns et al. 2016). It does, however, 

indicate that violence is unlikely to end if rebel groups loose access to mineral resource rents 
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only (Stoop et al. 2018). Past policies such as the Dodd-Frank Act, aimed at achieving precisely 

this, have unintendedly deteriorated local living conditions by raising rebels’ incentives to loot 

civilians (Parker and Vadheim 2016). Curtailing the effects resulting from rebel access to arti-

sanal minerals and comparing their magnitude vis-à-vis alternative resources of financing there-

fore necessitate an understanding of how revenues from the mines are connected to violence in 

the first place. 

Third, experts disagree with the common perception that artisanal miners are forced to work at 

gunpoint. Instead, the coercive nature of illegal taxation stems from the protection that armed 

groups offer in exchange for the rents. This more subtle system of coercive governance charac-

terizes the wider Congolese economy as a remnant of the civil wars (Geenen 2016:6). A sub-

stantial share among the population also sustains its livelihood from artisanal mining and arti-

sanal miners identify professionally with their work – sometimes to an extent that they would 

turn down alternative job opportunities (Geenen 2016:206). Thus, it seems paramount to also 

recognize the opportunities that many people attain through the sector and to derive policy so-

lutions that seek to retain the advantages of artisanal mining while diminishing the violent ef-

fects of rebels’ profit extraction.  

 

 

2.3.1 Providing Protection and Collecting Taxes 

 

It is well-established that actors providing security can do well out of civil war. Several scholars 

have examined the conjecture theoretically. Bates et al. (2002) model how in stateless societies, 

private agents supplying protection against predation emerge. Skaperdas (2002) reasons that 

competing warlords offer protection within their territories, but also extract rents via the threat 

or use of force. Mehlum et al. (2006) argue that civil war leads to a situation where violent 

entrepreneurs organize in two rivaling fractions that protect their own people and plunder sup-

porters of the opponent.  

Olson’s (1993) theory on roving and stationary bandits explicates the economic rationale be-

hind an actor’s decision to supply protection in times of conflict. It holds that under anarchic 

conditions, a society has few appeals to produce economic goods if these may easily be seized 

by roving bandits. As this environment leaves little to the society as well as the actors engaging 

in theft, a rational roving bandit will decide to settle down and become stationary. Although 
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this actor will continue to disadvantage the society, it will do so by monopolizing theft through 

taxation. The affected society will favor this arrangement, as the stationary bandit will provide 

protection against looting by its roving counterparts in exchange for the revenues. Moreover, 

since the tax scheme will not levy the full available income to incentivize economic activity, 

the population can rely on retaining part of its income.  

In case of artisanal mining, which mostly takes place in areas that lie outside the reach of the 

government’s authority, rebels interested in generating revenues from natural resources there-

fore have the incentive to provide protection against other groups. If the extraction sites are 

protected against violence, artisanal miners do not need to fear that armed groups will pillage 

the accumulated wealth and harm those that generate it. Moreover, the economic predictability 

thus provided enables workers to earn profits for themselves, which in turn increases financial 

means that become accessible to rebels.  

Accounts on armed groups collecting fees at artisanal mining sites convey the impression that 

they in fact face the incentives of stationary bandits, as the very grounds on which rebels de-

mand taxes is the supply of protection against other rebels (International Alert 2010:61). In the 

Shabunda territory Mai-Mai groups claim taxes from artisanal mines in return for protection 

(International Alert 2010:30). Similarly, the FDLR safeguards its taxed mines in Lubero against 

pillaging (Weyns et al. 2016:21).  

In other instances, violence by armed groups at extraction sites leads to reduced mining activi-

ties – which implies decreasing revenues. Before it was scattered into small groups by a military 

campaign in 2013, the Force de résistance patriotique d’Ituri (FRPI) had a firm grasp over sev-

eral gold mines in Irumu. Following the defeat of the group, different elements have been re-

ported to pillage the mines regularly – especially during productive phases. To avoid encoun-

tering rebel soldiers, miners thus begin their work late in the morning and leave the mines al-

ready in the early afternoon (Weyns et al. 2016:25). Multiple small Mai-Mai groups are also 

known to have started using force to extract taxes at several gold mines in the Mambasa terri-

tory, which discouraged miners and lowered their number from 3’800 to 1’900 (Weyns et al. 

2016:25).  

In sum, theoretic considerations and qualitative evidence indicate that – despite the absence of 

governmental authority in mining regions – rebels are reluctant to use violence as permanent 

means to collect profits from artisanal mines. If they did, miners would avoid the affected places 

and thereby reduce revenues that could otherwise be accessible to rebels. Much to the contrary, 
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rebels that extract taxes from this sector, thus have reason to provide safety and predictable 

environments to people working at their sites. This leads to the first hypothesis. 

H1: Rebels taxing a mine decrease the probability of violence within its immediate 

surrounding.  

 

 

2.3.2 Maintaining Control with Selective Violence 

 

Despite the negative repercussions rebels should face if they inflict harm at taxed mines, there 

are other accounts pointing out that rebels with natural resource endowments are comparably 

violent.  

Fjelde and Nilson (2012), for instance, find that rebels with natural resources are more likely to 

fight each other. Some researchers ascribe this behavior to organizational effects. A dominant 

theme of Weinstein’s (2007) work is that rebel groups benefiting from natural resources will 

attract unideological and opportunistic members that tend to abuse civilians. Others question 

that the motivation underlying violence is reducible to such traits and emphasize its strategic 

applicability instead (Wood and Kathman 2013). Work in this line of thought has found that 

rebel groups with access to lootable resources are less inclined to target civilians (Wood 2010, 

Salehyan et al. 2014).  

Reports from the DRC indicate that rebel groups known to tax and protect mines in the manner 

of a stationary bandit nevertheless perpetuate violence in connection with natural resources. 

The NDC, for instance, regularly pillages artisanal mines in Lubero that are taxed by the FDLR 

(Weyns et al. 2016:18). In the rural areas around Goma, attacks by the Mai-Mai and the FDLR 

were the primary reason why the Rassemblement Congolais pour la Démocratie (RCD) was 

unable to assert its power over the production of Coltan (International Alert 2010:36).  

Although transferring Olson’s reasoning suggests that rebels will protect artisanal mines which 

provide tax revenues, empirical as well as anecdotal evidence thus indicates that resource-rich 

rebels do not behave more peacefully altogether. In light of the considerable economic gains at 

stake for armed groups in the sector, it is advisable to perceive its signature violence as an 

environment that rebels carefully maintain, as opposed to an exogenous factor.  
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Precisely, this strategic cognition of violence features centrally in Kalyvas’ (2006) influential 

work on civil war. Violence, in this view, is not a by-product of the social order dissolving into 

anarchy in times of intrastate conflict, but a tool which rebel groups striving for control apply 

consciously vis-à-vis populations. To this end, collaboration with the enemy by the civilian 

population is most detrimental to a rebel group since the ability to assert itself considerably 

depends on support granted by the civil society. It follows from this goal of establishing control 

and avoiding defection that harm inflicted on civilians by conflict participants is strategic in 

terms of kind and location.  

The fateful nature of violence determines that a rebel group will not use it indiscriminately, to 

avoid involuntarily aligning the population with the enemy. This would be the likely outcome 

of mistreating civilians irrespective of their allegiance as they can only seek shelter by siding 

with the adversary. Instead, the group will display selective force directed against instances of 

insubordination to demonstrate a capability to detect and sentence the very perpetrators – 

thereby showcasing its futility. In this sense, the direct victims of harm inflicted by rebels are 

not the only individuals whose conduct rebels wish to influence as they seek to establish au-

thority among civilians. 

A rebel group’s territorial control during civil war affects its ability to discover collaboration 

with rivals among this population. Since this, in turn, influences the utility that civilians can 

expect from defection, it decisively shapes its appearance. In territorial zones rebels exert full 

control over, they have no difficulties detecting the population that is uncooperative – which 

hence refrains from disobeying. In areas fully out of a group’s control, the application of vio-

lence yields little advantages as the population cannot credibly be punished for violating au-

thority that is not manifest. Where a group’s control is dominant but incomplete, however, there 

is a larger benefit for local populations to cooperate with the enemy, as chances to remain un-

discovered are present. Rational rebels will therefore use selective violence in these particular 

areas to discourage defection.  

The spatial element of this logic lends itself well to explain the importance of violence for rebels 

taxing an artisanal mine. A group able to install a taxation system at a mine will likely exert full 

control over the immediate extraction site, since otherwise its interference would constitute an 

unprofitable economic disruption that causes miners to abandon their workplace. Being at the 

nucleus of rebels’ strength, the labor force has little ways to collaborate with other groups that 

seek access to mineral rents. Moreover, neither taxing groups nor miners should be inclined to 

jeopardize the mutually beneficial arrangement that exchanges revenues for protection.  
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Nevertheless, around each mine, there will be a point from which on the area lies outside the 

control of the taxing group, as rebels will likely focus their power on safeguarding only an 

environment that incentivizes miners to work on-site. The domain beyond this environment is 

no longer fully under the taxing group’s control insofar as it does not exclusively determine the 

incidence of violence. Applying selective violence within it will not reduce profits for this group 

since workers do not feel sufficiently affected by it to cease mining. This will allow the group 

to maintain a violence-ridden environment around a mine. 

The benefit rebels gain with this strategy exceeds that of cooperative populations. Thereby, the 

taxing group can contrast the safety of a mine with the danger of its surrounding. This elucidates 

the merits of rebels’ protective presence and forms the very basis on which they demand taxes 

from workers and thus extract profits from mining. Recent evidence from fieldwork delineates 

precisely this rationale. Most conflict parties have established “protection rackets”, to interfere 

in artisanal mining. Through these, the violence is directed away from the sites, while still de-

stabilizing the wider region (Matthysen et al. 2019).  

Geographically isolated mines are central to rebels’ ability to maintain these environments de-

spite increasing monitoring efforts, since on-site validations predominantly focus on mines eas-

ily reached. Of all 272 mines surveyed by the Tin Supply Chain Initiative (iTSCi) between 2016 

and 2018, for example, 41 percent could be accessed by vehicle and 34 percent within a two-

hour walk. Under these conditions the share of mines controlled by rebel groups was as low as 

4 and 10 percent. Among mines located beyond a two-hour walk, the percentage of rebel mines 

rose to 22 (Matthysen et al. 2019). 

Due to this inaccessibility of rebel mines, the area relevant to an individual site’s security likely 

relates to a walkable distance. Specifically, I assume that miners would flee from any conflict 

event that lies within a day’s traveling distance. This reflects hazards associated with off-road 

nightly traveling on foot. The area that needs to be secured thus corresponds to the distance an 

individual can cover within a day. Evidently, this depends on differences in the surrounding 

terrain and personal abilities that unfortunately go beyond the details provided in the data in-

troduced below. In the absence of such nuanced information, I expect distances above a con-

ventional marathon to be challenging for most individuals and thus to be less relevant to a 

mine’s security.  

Being able to pull workers toward a mine by inciting violence at the perimeter requires that 

rebels know the areal boundary above which security is no longer vital to maintain production. 
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The uniform system of two roadblocks that taxing rebels persistently establish around mines 

testifies to this cognition. The first is located where the access path meets the mining site. Here, 

miners pay the taxes to enter the mine. The second lies between the main road and the access 

path and serves to oversee movement within the area on the pretext of security – while effec-

tively facilitating “predation at a distance” (Schouten et al. 2017:34). This highly visible de-

marcation of the secured area evidences that rebels know how far violence may approach with-

out repelling miners. 

Although artisanal mines in the eastern DRC provide favorable conditions for protection rack-

ets, rebels nevertheless face costs for inflicting violence. Apart from risking antagonized civil-

ians, they need to reckon with retaliation from other actors (Wood 2010). Rebels’ bearing of 

these costs, however, is a reaction to mounting international pressure on the DRC to validate 

mineral supply chains against armed presence at mining sites, which necessitates less obvious 

forms of interference (Schouten et al. 2017).  

The behavior of the Alliance des patriotes pour un Congo libre et souverain (APCLS) around 

four mines in the Masisi territory illustrates this pattern. In 2018, the APCLS-Rénové split from 

the group over divisions about mineral exploitation following the invalidation of two mines 

under its control. Between July and December, the village Kahira – which is located 30 km 

toward the northeast from the sites – suffered several attacks by the APCLS-Rénové. These 

killed six civilians, destroyed more than 150 houses, and displaced thousands of people. Sim-

ultaneously, a camp was set up in Masisi town located toward the southeast of the mines. Here, 

artisanal miners working at the group’s mines sold the minerals. The fighting prevented UN 

personal from examining the remaining sites to achieve their invalidation by the ministry. Due 

to a shortage of minerals on the market and difficulties in differentiating minerals from nonval-

idated mines, natural resources from the area could enter the supply chain (Behalal et al. 2018).  

In sum, apart from securing the safety of taxed artisanal miners, rebel groups also need to man-

ifest the threat they offer protection against. It therefore is sensible for these actors to actively 

inflict violence at locations that are distant enough to no longer affect the security of miners, 

but close enough to maintain a demand for protection. This leads to the second hypothesis.  

H2: Rebels taxing a mine increase the probability of violence within its distant sur-

rounding.  
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2.4 Research Design 
 

The central conjecture of this article is that rebel groups extracting tax revenues from an arti-

sanal mine will thwart violence in its nearby environment, but further it in areas that lie beyond 

a distance coverable on flight. Thereby, they can uphold the politically fragile situation that 

enables their profit-making – collecting taxes in return for protection – and encourage miners 

to work at their sites. Testing the hypotheses naturally requires details on where rebels collect 

taxes and engage in conflict. The following section describes a new data source which, for the 

first time, makes his information accessible and delineates the operationalization of indicators 

for violence in nearby and distant surroundings.  

 

 

2.4.1 Data Sources 

 

The unit of observation in this analysis is the individual artisanal mine. Data on the location of 

the mines, as well as the presence and taxation of various armed groups on-site are drawn from 

the Belgian International Peace Information Service (IPIS). In making this data accessible, the 

IPIS provides information to international stakeholders who seek to address the links between 

armed groups’ financing modalities and mineral exploitation. The goal of the research institute 

is to provide a structural solution to the need for accurate and up-to-date information through a 

system that permanently monitors artisanal mining activities and the involvement of armed 

groups. The project was funded by the World Bank through its PROMINES program and the 

Belgian Ministry of Foreign Affairs (Weyns et al. 2016:6).  

Between 2009 and 2016, IPIS surveyed 3,035 artisanal mines in the eastern DRC in collabora-

tion with the Congolese Ministry of Mines. It first collected specifics on the location of the 

mines and subsequently sent out two-person field teams to visit the sites. The teams recorded 

the exact geo-coordinates of the mines, gathered information on the production and destination 

of the minerals, and interviewed several respondents per mine on the presence and interference 

of armed groups. An advantage of this data set in comparison to others such as the DIADATA 

(Gilmore et al. 2005), is therefore that it reports where and how armed groups are de facto 

accessing natural resource rents rather than where they could be. At a mine where armed groups 
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taxing miners are observed, it is coded with the dichotomous variable taxation. This indicator 

forms the independent variable.  

 

 

 

Figure 2.1: Artisanal mines and conflict. 

Note: The crosses show the location of UCDP conflict events in the DRC between 

2009 and 2016 with one casualty or more. The points depict the position of all ar-

tisanal mining sites in the eastern DRC. These have been surveyed by IPIS between 

2009 and 2016.  

Information on violent conflict events around mines is sourced from the Uppsala Conflict Data 

Program Georeferenced Event Dataset (Sundberg and Melander 2013).6 It records individual 

conflict events with at least one casualty and informs about their location, the participating 

sides, and estimated casualties. This analysis uses this particularly low threshold of violence, 

since civilian miners – being unable to defend themselves against atrocities – should react sen-

sitively as soon as violence turns deadly. I consider all 1,418 conflict events that occurred in 

the DRC between 2009 and 2016. Figure 2.1 depicts the locations of artisanal mines and violent 

conflicts and evidences a clustering of both phenomena in the eastern half of the country.

   

 
6 Related studies draw on ACLED, which assigns the highest precision values to an event if it occurs within, or 

close to a town (Raleigh and Dowd 2015). Since most rebel mines are located in rural areas, I use UCDP GED 

which reports highest precision values if the exact location is known. 



48 

 

2.4.2 Violence around mines  

 

The geographic areas labeled immediate and distant surrounding in the hypothesis are opera-

tionalized in four steps. To examine the spatial association between artisanal mining and the 

incidence of violence, I first measure the distance between each mine and every conflict using 

a geographic information system program. This yields a matrix with 4,303,630 distances that 

connect each site to every conflict event. In the second, step I use the temporal information on 

the start of the conflicts and the field teams’ mine visits to drop the connections where the 

violence occurred before a mine had been surveyed. This is done to avoid reverse causality in 

case that rebels tend to establish taxation at mines that have been peaceful in the past.7 

Another concern is that field teams could be more likely to visit less violent mines to avoid 

danger. Yet, there is little reason to suspect that this creates a selection bias specifically in favor 

of rebel-taxed mines. The precise interference by rebels should be unknown in advance – oth-

erwise, actual visits would be futile.  

For each mine, I isolate the conflict event with the smallest distance in the third step. The idea 

behind this focus on the nearest violence is that events after the closest event should be less 

relevant to miners, as they primarily respond to the area that is entirely exempt from violence.8 

In the fourth step, I compute three areas around mines in which the incidence of the closest 

conflict is examined. The first immediate area is a circular zone with a 40 km radius around 

each mine. This initial value is based on the earlier note that rebels’ mines are predominantly 

accessible by foot only, which relates the security zone to the maximum distance walkable 

within a day. The second distant area covers the occurrence of the nearest violence within a 

ring-shaped zone stretching from an inner radius of 40 km to an outer radius of 56 km. The 

upper limit of this area is chosen such that both areas are of the same size of roughly 5,000 km² 

– as otherwise conflict is more likely in the larger area.9 This requires that without its center 

void, the second area is twice the size of the first, whereby the subtraction of the first leads to 

an equally sized geographic area.10 The third area is calculated in the same fashion.11 Figure 2.2 

 
7 The Appendix reports robustness tests which include only conflicts that occurred within one year of the mine 

being surveyed (Tables A1 and A2). The results remain qualitatively unchanged. 
8
 Ranges below this minimal value are conflict-free and thus reflect whether violence is attracted or repelled in an 

absolute sense. The Appendix reports robustness tests with counts of events to examine if the more general prev-

alence of violence matters to miners as well (Tables A3 and A4). The findings are unaltered.  
9 A = π ∗ (40km) 2 = 5026.55 km 2 
10 𝑟2

2 ∗  𝜋 = 2 ∗ (40𝑘𝑚 2)𝑘𝑚 ∗ 𝜋 => 𝑟2 =  √2 ∗ 1600𝑘𝑚 ≈ 56𝑘𝑚 
11

 The Appendix reports sensitivity checks with differently sized areas (Tables A5 and A6).  
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depicts the three areas schematically, together with the surrounding conflict events and marks 

the advances of the nearest violence – most relevant to this analysis – in red. Each area is rep-

resented by a separate dependent variable which takes the value 1 if the closest conflict event 

takes place in it, and 0 otherwise.  

 

 

Figure 2.2: Areas around mines. 

 

2.4.3 Control Variables 

 

Several control variables are included to avoid omitted variable bias.12 It seems pertinent to 

isolate the specific effect of rebels’ taxation of natural resource production from their mere 

presence. Else the coefficient of taxation would also reflect the other activities that rebel groups 

engage in at mining sites, such as buying and trading the minerals (Weyns et al. 2016). I 

 
 

12 Apart from Rebel-taxed mines and Conflict before survey all controls are taken from the IPIS data set. 
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therefore add a dichotomous indicator Rebel presence that takes the value 1, if a mine is coded 

as having a rebel group present but not engaging in taxation, and 0 if this is not the case.  

The strength of the state at an artisanal mine is likely to both crucially affect if rebels can tax it 

and where they are able to inflict violence. Hence, I include a binary variable State service. It 

assumes the value 1 if state bodies maintain an active service at a mine – for instance, if the 

mining police is on site, local authorities are present, or it is regularly visited by officials from 

iTSCI and Service d’assistance et d’encadrement du small scale mining (SAESSCAM). The 

first is a program that monitors mineral supply chains, and the second is an agency that provides 

technical assistance and training to artisanal miners. The next control variable Forced labor 

measures the incidence of this phenomenon in the same manner. Although it occurs only at 5 

percent of all mines, it could be that rebels can more easily extract taxes and commit violence 

if miners do not work voluntarily. At some mines rebel soldiers are also known to extract min-

erals themselves (Weyns et al. 2016). Where this is the case, violence could again be more 

compatible with taxation, since soldiers can substitute miners who leave as a result of it. I there-

fore include a corresponding dichotomous variable Digging, which takes the value 1, if miners 

report that rebels engage in this activity at a site and 0 otherwise.  As noted above, a specific 

form of violence that rebels frequently employ to gain access to natural resources is pillaging 

(Weyns et al. 2016). As it is likely that this activity leads to casualties, but also shapes rebels’ 

incentives and ability to extract taxes, I once more include a dichotomous variable Pillaging.13 

A value 1 indicates that this activity occurs at a mine, while 0 reports its absence. Since the 

value of the natural resources will critically determine whether rebels will tax and hence also 

supply protection, I construct dummy variables reflecting if 3T minerals, gold and diamond are 

extracted at the mine.  

To incorporate spatial clustering of the independent variable, I add Rebel-taxed mines. For each 

area, the indicator sums up the number of mines with rebel taxation. Last, to account for a 

possible effect of conflict on rebel taxation I include the variable Conflict before survey. To 

construct it, I measure the distance between each mine and the closest conflict event which 

occurred before the mine was surveyed by IPIS. It takes the value 1 if an area saw the nearest 

conflict event and 0 if this is not the case. 

 

 
13 Since pillaging and digging might be related to rebel-taxation, I report robustness tests excluding both variables 

(Tables A7 and A8) and their correlation (A13) in the Appendix. 
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2.4.4 Estimation Strategy 

 

Due to the binary nature of the dependent variable I estimate a logistic regression based on the 

following equation: 

𝑌𝑖𝑗 = 𝛽0 + 𝛽1 ∗ 𝑟𝑒𝑏𝑒𝑙 𝑡𝑎𝑥𝑎𝑡𝑖𝑜𝑛𝑗 + 𝛽2 ∗ 𝑋𝑗 + ε𝑗  

Y reports the incidence of the closest conflict in area i around mine j. The coefficient of interest 

is 𝛽1, which estimates the effect of rebel taxation at mine j on the likelihood that the nearest 

conflict occurs within area i. X denotes the vector of control variables referring to area i around 

mine j. ε𝑖𝑗is the error term.14 

 

 

2.5 Results 
 

Table 2.1 depicts the regression results that show the effect of rebel-taxation on the likelihood 

that the nearest violence occurs in each of the three areas surrounding a mine. Transforming the 

log odds of the first model shows that rebel taxation significantly decreases the probability of 

the closest violence taking place within a radius of 40 km by 35 percent. Moreover, within the 

ring-shaped area of 40 to 56 km – examined in the second model – it significantly raises this 

probability by 76 percent. In the last model, which refers to the ring-shaped area of 56 to 69 

km, the coefficient loses significance. The results thus support the hypothesis: taxing rebels 

shape the patterns of violence in areas surrounding artisanal mines by exempting its immediate 

vicinity from it, but not its more distant environment.  

The control variable which most consistently behaves as anticipated is State service. Where it 

is present, it decreases the likelihood of violence in the first two areas. The negative effect of 

Forced labor in the most proximate area to a mine is surprising, as the expectation is that it 

should limit miners’ ability to escape violence. It could indicate that groups strong enough to 

enforce labor no longer depend on violence to uphold this system. This strength would also 

explain why mines with forced labor are more likely to experience the nearest violence only in 

the most distant area.  

 
14 The Appendix shows that the findings are robust to province-fixed effects (Tables A9 and A10). 
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Table 2.1: Closest conflict event around mines and rebel taxation. 

 (1) (2) (3) 
VARIABLES Area 1: 0 – 40 

km 

Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km     
Rebel taxation -0.596*** 1.173*** -0.524* 
 (0.188) (0.169) (0.278) 
Rebel presence 0.562*** 0.0935 -0.742** 
 (0.158) (0.216) (0.315) 
State service -1.446*** -0.622*** 0.0187 
 (0.0975) (0.141) (0.165) 
Forced labor -1.411*** 0.271 0.985*** 
 (0.332) (0.380) (0.351) 
Digging 0.769** -0.594 0.757** 
 (0.301) (0.448) (0.362) 
Pillaging -1.034*** -0.663** 1.170*** 
 (0.257) (0.309) (0.302) 
3T 0.699*** 0.315 -0.339 
 (0.168) (0.236) (0.302) 
Gold 0.263 -0.119 0.232 
 (0.168) (0.240) (0.297) 
Diamond 0.252 -0.251 0.958** 
 (0.280) (0.452) (0.388) 
Conflict before survey 1.234*** 1.180*** 1.799*** 
 (0.0883) (0.139) (0.208) 
Rebel-taxed mines 0.00288 0.0318*** 0.0284*** 
 (0.00373) (0.00461) (0.00585) 
    
Constant -1.069*** -2.331*** -3.032*** 
 (0.177) (0.243) (0.305) 
    
Observations 3,035 3,035 3,035 

Note: Logistic regressions with occurrence of nearest conflict event as dependent variable. Rebel taxation 

at mining site as independent variable. 

Standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Digging by soldiers appears to make armed groups less dependent on miners, since violence 

nearby occurs more often if this activity is observed. Pillaging, as exemplified by its negative 

effect on violence in the first two areas, seems to be conducted in a manner which does not 

discourage artisanal production. Again, this seemingly requires groups capable of defending 

their territory against other rebels, since violence becomes more likely only in the most distant 

third area. The nearby effect of minerals is only pronounced for 3T that is associated with more 

violence. A similar effect pertains to Diamond in the third area. Conflict before the survey and 

Rebel-taxed mines predominantly increase the likelihood of close-by conflict.  

Two questions naturally arise from these results: is it the taxing rebels that incite the conflict, 

and does this in fact reflect strategic behavior? I examine the first in Table 2.2 by narrowing 
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the sample in two regards. First, I focus on rebel mines, which reduces the sample to the 525 

mines that either experience rebel taxation (281) or mere rebel presence (244). Second, I exam-

ine only those nearest conflict events in which the group controlling the mine participates. This 

allows me to estimate the effect of taxation by a rebel group on the likelihood that the nearest 

violence involving this group occurs in the surrounding.15 

 

Table 2.2: Closest own-group conflict event around rebel mines and taxation. 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 

km 

Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -0.893*** 2.265*** 1.734*** 

 (0.247) (0.428) (0.476) 

Pillaging -0.948*** -1.641*** 0.548 

 (0.322) (0.465) (0.446) 

3T 0.185 0.875 0.396 

 (0.441) (0.746) (0.840) 

Gold 0.566 0.382 -1.797** 

 (0.466) (0.775) (0.864) 

Conflict before survey 1.106*** 2.221*** -1.112 

 (0.229) (0.347) (0.783) 

Rebel-taxed mines 0.0157*** -0.0401* -0.0604** 

 (0.00499) (0.0222) (0.0268) 

    
Constant -1.679*** -3.863*** -2.301*** 

 (0.486) (0.902) (0.856) 

    

Observations 525 525 525 
Note: Logistic regressions with occurrence of nearest conflict event involving rebel group present at the mine as 

dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

The results show that taxation by a rebel group significantly decreases the probability that the 

immediate surrounding of a mine will see the closest violence involving it by 30 percent. In 

addition, it increases precisely this probability in the second area by 90 percent. The findings 

thus corroborate the theory that rebels generating taxes from artisanal mining will both decrease 

and increase violence at different locations in relation to a mine.  

 
15 Unfortunately, the reduced number of observations leads four control variables to drop out as they predict the 

absence of violence perfectly. 
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Figure 2.3 addresses the second – namely if rebels’ violence originates from ordered or undis-

ciplined behavior. It depicts the logarithmic cumulative distance distribution between the 525 

rebel mines and the first, fifth, and tenth closest civilian casualty of conflicts in which the rebels 

participated. I obtained the values from the matrix spatially connecting all conflicts and mines, 

by multiplying each event with its number of civilian casualties and sorting the data by distance. 

This allowed me to select the margin from each mine at which a given number of civilians had 

been killed by violence involving the group controlling the mine. The plot shows the values for 

the 281 rebel-taxed mines in red and the 244 untaxed rebel mines in blue. More generally, it 

corroborates the “eye of the storm”-theory: smaller distances between rebel mines and casual-

ties are more common for untaxed mines, and distances above 40 km are more common for 

taxed mines. This yields the blue shaded area protected by taxing rebels and the red shaded area 

which is imperiled.   

To examine whether this results from strategic behavior, I derive two observable implications 

of undisciplined violence: first, violence should not be a steady function of distance since it 

does not depend on the costs of projecting authority across space.16 Instead, the imperiled area 

should emerge because taxing groups are stronger and thus able to secure the larger areas 

needed to incentivize miners. From the point on where security is no longer relevant, the red 

line should have a meandering slope resembling the blue line – illustrating that spatially deter-

mined costs of orchestrating violence are not systematically related to its occurrence. Second, 

undisciplined violence should predominantly lead to smaller numbers of casualties, as these 

require less organization and can be inflicted spontaneously and independently of spatial con-

straints. In this case, we would expect distances to the first civilian death to increase less steadily 

than distances to larger casualties. All three panels give evidence contradicting the view that 

violence occurs through lacking discipline. The distances between taxed mines and civilian 

deaths accumulate steeply at a steady rate and are indistinguishable across casualties. This sup-

ports the reading that the pattern of violence surrounding rebel-taxed mines stems from strategic 

calculus.   

 
16 This is based on the work of Buhaug (2010) on the loss-of-strength gradient. 
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Note: The figure shows percentiles of the distance between taxed and un-taxed re-

bel mines and the first, fifth and tenth closest civilian casualties. Classification of 

taxed and un-taxed rebel mines is based on IPIS data collected 2009-2016. Un-

taxed rebel mines see regular rebel group presence, but no interference in mining 

activities. Taxation denotes rebels’ extraction of fees from workers. Civilian casu-

alties refers to the variable deaths_civilians in the UCDP GED data for events in 

the DRC 2009-2016.  

 

 

2.6 Conclusion 
 

The largest share of the resource curse literature on conflict portrays rebels extracting profits 

from natural resources as being prone to inflict violence, while a smaller body advances incen-

tives to withhold it. This article argues that explanations for the resource-conflict nexus remain 

incomplete as they do not recognize the dual and spatial nature of the relationship. I theorize 

that decreasing the likelihood of violence near mining sites enables rebel groups to extract taxes 

Figure 2.3: Mine-casualty distance for taxed and un-taxed rebel mines. 
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since it creates economic environments suitable for continuous production. Simultaneously, 

upholding demand for this service requires rebels to manifest the threat they offer protection 

against. The spatially limited extent to which they need to safeguard mines allows the groups 

to actively inflict violence at locations that lie beyond their full control. This reminds workers 

of the security aspect without discouraging them to mine at the taxed site.  

I examine my theory with data on the behavior of armed groups in an area notorious for the 

conflictual effect of natural resources – around over 3,000 artisanal mines in the eastern DRC. 

The results support the hypotheses, evidencing that taxing rebels create an environment that 

resembles the eye of a storm: they both increase the relative safety of taxed artisanal mines and 

decrease that of their wider surroundings. The analysis moreover reveals that this pattern is 

attributable to strategic behavior by the very groups that levy the taxes, as violent events in-

volving specifically these groups spread across space in the hypothesized fashion.  

The findings open up fruitful avenues for future research. First, it is crucial to examine whether 

the twofold effects of profit making on violence also hold under different settings, as taxation 

of minerals is but one of multiple ways for armed groups to attain financial means. At times, 

rebels also generate revenues from other resources such as charcoal, livestock, and cannabis 

(Laudati 2013). Second, it would be interesting to learn more about the behavior of the state 

army around artisanal mines since mines taxed by this actor surmount those taxed by rebels. 

Third, the effects armed groups have on artisanal mining also depend on how miners react to 

their interference. It could therefore be sensible to collect information of how sensitive they are 

to nearby violence, whether they value rebels’ protection, and how easily they can migrate to 

other mines to avoid it.   

Legislators may likewise find the results revealing since they speak to policies such as the 

Dodd-Frank Act that seeks to curtail rebels’ access to minerals by obstructing their export. Re-

cent contributions stress that they may have unintended detrimental effects at the territory-level, 

as they decrease the groups’ incentives to protect miners (Parker and Vadheim 2016, Stoop et 

al. 2018). This article adds the disaggregated insight that taxing rebels not only safeguard mines, 

but also increase violence in their smaller adjacent mining areas, precisely to maintain a demand 

for security. Restraining from policy initiatives may thus still leave populations living in af-

fected areas worse off. A more pertinent policy approach may instead be to increase the protec-

tion of populations that live in the areas around mines that are more likely to see violence. 

Thereby, rebels would lose the basis for demanding taxes, as they can no longer implement the 

violence they offer protection against.  
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3 At Africa’s expense? Disaggregating the 

employment effects of Chinese mining op-

erations in sub-Saharan Africa  
 

 

3.1 Introduction 
 

Over the past decade, Chinese companies have invested heavily in the resource sectors of many 

developing nations. According to recent estimates, approximately half of China’s total out-

bound investments in the years from 2005 to 2016 went into the energy and mining sectors of 

foreign countries. Of these investments in the resource sector, sub-Saharan countries attracted 

approximately one-third of the funds (Scissors 2017). Mining of metals and energy resources 

attracted the largest share of these outbound investments, followed by the construction sector 

(e.g. Tang 2016; Sow 2018). Driven by its hunger for resources and new markets, China now 

operates mining facilities in several sub-Saharan countries, including the Democratic Republic 

of the Congo, Namibia, South Africa, and Zambia. Some authors note that China even exclu-

sively targets African economies with abundant natural resources when making investment de-

cisions (Kolstad and Wiig 2011). 

While bringing much-needed capital and technology for the development of mining operations, 

Chinese activities often also cause discontent among local communities in host countries. Af-

rican miners have protested against insufficient payment and poor working conditions at Chi-

nese-operated mines in Chad, Namibia, Niger, and Zambia (Ghosh 2013; Jamasmie 2013; Ka-

bemba 2012; Reuters 2014; Shinn 2016; Smith 2011), contributing to the often poor reputation 

of Chinese-owned mines in many host regions (e.g. Armony and Velásquez 2015; Geerts, 

Xinwa and Rossouw 2014).  

Particularly the alleged loss of jobs to Chinese employees, who are ferried in project by project, 

appears to be a key driver of protests around different mining regions in countries such as Ni-

geria, Namibia, and Zambia (Knaup 2010; Larmer 2017; Magistad 2011). As a consequence of 

protests and riots among coal and copper miners in Zambia, former president Michael Sata, for 

example, asked the Chinese government to observe limits on how many expatriate workers 

Chinese companies bring into the country (Magistad 2011). According to some authors, Sata 
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was elected largely on the basis of his attacks on the employment of Chinese expatriate workers 

(e.g. Wood, Mazouz, Yin and Cheah 2014:185). 

The seemingly high number of expatriate workers has been largely criticized by various authors, 

who claim that Chinese mining operations have an enclave character and do not contribute to 

local socio-economic development (Gadzala 2010; Lee 2009). Whether Chinese companies in 

fact rely on more expatriate workers and create fewer local jobs compared to other firms is 

disputed. Some qualitative, fieldwork-based studies suggest that Chinese companies prefer to 

bring in their own workforce and that local hiring is confined to low-skill workers (Cooke 2014; 

Cooke, Wood and Horwitz 2015; Rui, Zhang and Shipman 2017; Smith 2013; Zhao 2014). 

Other scholars maintain that the rate of local employment by Chinese companies is largely 

contingent on local skill availability and is highly sector-specific (c.f. Tang 2010). According 

to Mohan (2013), more empirical evidence is needed to prove conventional wisdom surround-

ing Sino-African relations, especially concerning China’s impact on local labor markets.  

Contradictory findings on the employment effects of Chinese operations in Africa are not par-

ticularly surprising given that previous qualitative work has mostly focused on certain regions 

and failed to fully account for country-specific variations and differences between economic 

sectors. Systematic studies relying on quantitative and fine-grained data that enable broader 

comparisons beyond specific cases seem particularly warranted (c.f. Ado and Su 2016). Em-

ploying a comparative quantitative design and focusing on mining as a key sector for Chinese 

foreign direct investment in Africa, this article is the first attempt to compare local labor market 

effects of Chinese vs. non-Chinese companies for a large sample of sub-Saharan African coun-

tries at the disaggregated level of analysis. By doing so, our analysis contributes to a growing 

number of studies investigating the local socio-economic effects of mining in developing coun-

tries (Aragón and Rud 2013; Kotsadam and Tolonen 2016; Loayza and Rigolini 2016; Mamo, 

Bhattacharyya, Moradi and Arezki 2017; Von der Goltz and Barnwal 2019). In line with recent 

contributions highlighting the importance of institutional contexts, regulatory frameworks, and 

governance structures (c.f. Chuhan-Pole, Dabalen, Land, Lewin, Sanoh, Smith and Tolonen 

2017; Diaz-Rioseco 2016; Libman 2013; Spiegel 2012a), we show that natural resource control 

rights should be accounted for when addressing the local resource curse.  

Theoretically, we argue that while large-scale mining is commonly linked to poor labor market 

outcomes (c.f. Gamu, Le Billon and Spiegel 2015), Chinese-controlled mining operations have 

a particularly detrimental effect on local employment, for two main reasons. First, Chinese 

companies have a competitive advantage in the use of expatriate labor and therefore import 
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more foreign labor than Western companies when faced with a shortage of indigenous skilled 

labor. This advantage mainly rests on lower Chinese labor costs and the availability of a cen-

tralized and collective expatriation management system that provides a pool of disciplined and 

hardship-tolerant workers. Second, Chinese firms’ greater reliance on foreign workers together 

with language barriers go hand in hand with a lower necessity and readiness to upskill and train 

local labor, thereby limiting the potential for economic spillovers. Taken together, these char-

acteristics of Chinese-led mining operations may partly explain the anti-Chinese resentment 

often reported in the media. 

Combining novel data on the control rights of copper, diamond, and gold mines in sub-Saharan 

Africa with survey data from two Afrobarometer rounds, we test the effect of respondents’ 

proximity to Chinese and non-Chinese controlled mines on local employment rates and anti-

Chinese resentments. Our logistic regressions employing country and deposit dummies show 

that Chinese majority ownership of mines can be associated with higher levels of local unem-

ployment. In contrast, domestic or international non-Chinese mining operations have either no 

significant impact or a weak negative impact on unemployment. Furthermore, we find that the 

presence of Chinese mining firms may instigate anti-Chinese resentment particularly because 

of a perceived lack of job opportunities for the local population. To check the robustness of 

these findings, we perform linear two-way fixed effects estimations using district-level data 

from the Demographic and Health Surveys (DHS).17  

This article is organized as follows: The next section discusses why Chinese mining firms are 

expected to have negative effects on local employment. We elaborate on our core claim that 

Chinese-controlled mining operations rely less on the employment and training of locals, thus 

possibly hindering potential linkages with the local economy. This discussion is followed by 

the description of our research design and the presentation of the empirical findings. The con-

clusion highlights further areas for potential research.  

 

 

 

 
17 DHS data is provided by ICF (1996–2014) and can be retrieved from: https://dhsprogram.com/data/available-

datasets.cfm (accessed June 30, 2016). 
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3.2 Literature Review and Theory: Arguments on Chinese mining opera-

tions and the limits of local employment  
 

Existing studies discuss manifold reasons why internationally controlled mining projects may 

lead to conflict within local communities (e.g. Calvano 2008; Wegenast and Schneider 2017).  

In addition to the negative impacts on the natural environment, extractive industries often have 

a detrimental effect on the social and economic order of local communities and destroy tradi-

tional ways of living (c.f. Brain 2017). Yet, mining operations may also promote local devel-

opment through various channels, including fiscal transfers, employment effects, the develop-

ment of economic activities outside the mining sector, and extractive industries’ investments in 

public goods, either as a side effect of mining operations or out of social-responsibility-related 

considerations (Gamu, Le Billon and Spiegel 2015:167ff).  

Review articles provide mixed support for the existence of a local resource curse (c.f. Badeeb, 

Lean and Clark 2017; Cust and Poelhekke 2015; Gamu, Le Billon and Spiegel 2015; Marchand 

and Weber 2018; Ploeg and Poelhekke 2017). Research on the connection between extractive 

industries and poverty, for example, shows that industrial mining is more often linked with 

growing levels of poverty, whereas small-scale artisanal mining has an alleviating effect on 

poverty (Gamu, Le Billon and Spiegel 2015).18 In fact, some quantitative studies exploring 

within-country evidence show that resource-producing regions are often characterized by pov-

erty; underemployment; a neglect of public services such as health care, education, security, or 

basic utilities; and reduced community well-being (see also Deaton and Niman 2012; Jensen, 

Yang and Muñoz 2012; Lawrie, Tonts and Plummer 2011; Slack and Jensen 2004; Stedman, 

Parkins and Beckley 2004; Tonts, Plummer  and Lawrie 2012). Regarding the effect of resource 

extraction on the demand for local jobs in the US, Slack and Jensen (2004) find that workers in 

extractive industries experience higher rates of underemployment compared to the employees 

of other major industrial sectors (see also Perdue and Pavela 2012). It is often argued that ex-

tractive activities promote economic enclaves with no linkages to other regions or economic 

sectors. An enclave economy is associated with a lack of production, of consumption, and of 

fiscal backward or forward linkages (c.f. Hirschman 1981).   

 
18 Particularly for poorer and low-skilled rural households, studies find that artisanal mining provides a more ac-

cessible alternative livelihood activity (Hilson, Amankwah and Ofori-Sarpong 2013; Spiegel 2012b). Large-scale 

industrial mining, in contrast, often has a smaller employment effect due to the lack of relevant skills among the 

local population. Nevertheless, a general effect is also evident in the latter case (Gamu, Le Billon and Spiegel 

2015:168). 
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Yet, other studies provide evidence of positive socio-economic effects of resource extraction 

via, for example, increases in local income and employment, households’ asset wealth, or the 

increased dynamism of small businesses and overall economic activity as measured by night-

time lights (Cust and Poelhekke 2015; Mamo, Bhattacharyya, Moradi and Arezki 2017; von 

der Goltz and Barnwal 2018). For instance, Aragón and Rud (2013) conducted an econometric 

study of the Yanacocha gold mine in Peru and found positive effects on income levels for the 

local population living within 100 km of the mine. The authors assume that the mine’s demand 

for local inputs (the so-called backward-linkage channel) explains these welfare effects. In a 

similar vein, Lippert (2014) finds that Zambians have benefited from mining in the Copperbelt 

region through mines’ backward linkages. Employing survey data and a constituency-level 

panel, the author shows that an increase in local copper output improves measures of living 

standards. Similar results are reported by Loayza and Rigolini  (2016), who use variation in 

mining across Peruvian districts. Studying how large-scale gold mining affects local livelihoods 

and communities in Ghana, Mali, and Tanzania, Chuhan-Pole et al. (2017:xviii) also find that 

in addition to well-known negative externalities such as environmental degradation, health 

risks, and social dislocations, “mining communities experience positive yet limited welfare 

benefits.” 

According to the above research, one important factor determining the kind of impact mining 

activities have on local economic welfare relates to the generation of direct and indirect em-

ployment opportunities in the mining district. Research also finds that the overall impact of 

resource extraction on local well-being appears to be largely contingent on sociopolitical insti-

tutions and linkages with the rest of the economy (Havranek, Horvath and Zeynalov 2016; Pap-

yrakis 2017). We contribute to these studies by underscoring the importance of one particular 

contextual variable that might moderate the effect of mining on local employment and socio-

eonomic development: the nationality of mining companies. We argue that Chinese companies 

perform differently than non-Chinese (and mainly Western) enterprises in terms of providing 

local employment opportunities, and thus differ in their potential to bolster communal economic 

wealth. While disaggregated quantitative studies have shown that mining companies may bring 

about new job opportunities for the local population (Kotsadam and Tolonen 2016), we expect 

that employment effects are lower for Chinese mining operations compared to non-Chinese 

controlled projects for two main reasons: the relatively low degree of workforce localization 

and the lower readiness to upskill and train local labor.  
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A common narrative is that Chinese companies bring in their own workforce rather than hiring 

locally. According to several authors, this practice is not limited to managerial positions and 

higher-skilled jobs but also extends to semi-skilled and labor-intensive tasks (Smith 2013:178, 

195; Zhao 2014:1044). Alden (2005) shows that the deployment of Chinese labor rather than 

the hiring of local workers in Chinese-sponsored projects in Ethiopia, Sudan, and Namibia has 

been criticized locally and, according to Adisu et al. (2010), African labor has not benefited 

from Chinese investment.  

Providing jobs abroad for Chinese citizens is commonly regarded as one solution to China’s 

own problem of domestic rural unemployment (Zhao 2014:1043). The availability of relatively 

cheap labor at home makes the use of expatriate labor—particularly during the initial phase of 

an operation—a sensible strategy for Chinese companies in host countries where local labor 

costs are high, when facing a shortage of indigenous skilled labor, and to overcome “regulatory, 

language and cultural constraints” (Cooke, Wood, Wang and Veen 2018:70). As mentioned 

above, the exact extent of Chinese companies’ workforce localization is a contentious issue and 

the available data differs between countries and industry sectors. Overall, official Chinese data 

suggest that approximately 50 percent of the workforce employed by Chinese multinational 

enterprises abroad consists of locals, while the other half are Chinese (Rui, Zhang and Shipman 

2017:1). This ratio has been supported by surveys conducted among a sample of Chinese mul-

tinational companies operating in different regions and sectors, including transport and elec-

tricity infrastructure work, oil extraction, house construction, and the telecommunication sector 

(e.g. Tang 2010). According to the research by Rui, Zhang, and Shipman (2017:5), this result 

is driven by the use of large numbers of “operational expatriates” (e.g. skilled and semi-skilled 

labor) in the infrastructure sector. For the African construction sector, similar numbers have 

been reported (Chen, Goldstein and Orr 2009).19 Besides these numbers, of particular im-

portance in the context of this study is the observation that overall Chinese companies’ human 

resource management practices differ from Western multinational companies operating in Af-

rica (and South/Southeast Asia). While the latter companies traditionally assign only manage-

rial and technical tasks to expatriate labor, Chinese enterprises more often deploy expatriate 

workers for semi-skilled and manual jobs as well (Cooke 2014:890ff).  

 
19 According to Chen et al. (2009:83), approximately 50% of the labor forces of the surveyed construction firms 

in Africa are Chinese. At the managerial level, the share rises to approximately 90%. In Sino-Angolan enterprises 

the percent share of local employment ranges between approximately 38% in the telecommunication sector, 60% 

in the construction sector, and 81% in agriculture. In the DRC, where labor costs are lower, the ratio is on average 

much higher than in Angola, with an average of 76% local workers in Sino-Congolese enterprises (Tang 2010:354, 

361).   
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Compared to Western enterprises, Chinese firms have the comparative advantage of deploying 

expatriate workers at both the managerial and operational levels. In a given mining district, 

non-Chinese companies also face similar labor- and skill-shortage problems. Bringing their 

own labor, however, is arguably more often cost-efficient for Chinese firms than for firms orig-

inating from industrialized countries with higher wage levels. While the average Chinese wage 

level has been rising rapidly in recent years, indicators for Chinese labor costs suggest that the 

country still has a rather large pool of relatively cheap labor (Plekhanov 2017). Mines operated 

by resource companies from Canada, the United States, South Africa, and Great Britain, for 

instance, face approximately three to five times higher unit-labor costs in their country of origin 

than Chinese companies, thus making the employment of expatriate labor far costlier 

(Ceglowski and Golub 2012:16). For these companies, workforce localization and, when facing 

local skill shortages, investments in the training of locals for semi-skilled and unskilled jobs 

might more quickly become a cost-efficient strategy than is the case for Chinese companies. 

Given the lower labor costs, Chinese multinationals have greater incentives to import expatriate 

labor. Also, when compared to many sub-Saharan African countries, China’s relative unit-labor 

costs in the labor-intensive manufacturing sector are lower, suggesting that importing labor 

from China might be a reasonable strategy at least at the beginning of a new project (Golub, 

Ceglowski, Mbaye and Prasad 2018). Moreover, evidence exists that even in cases where Chi-

nese employees earn more in their host countries than locals (e.g. in Angola), up to a certain 

point the deployment of expatriate workers might be more cost-efficient due to higher produc-

tivity levels (Tang 2010:355).  

According to several studies, another important motivation for Chinese managers to deploy 

expatriate workers is the facilitation of communication and the overcoming of cultural and reg-

ulatory constraints. Managers of Western companies with longer experience operating in Afri-

can host economies and lower language barriers might find it easier to address such challenges. 

Researching Chinese construction projects in Angola, Corkin (2012:480) reports evidence that 

Chinese managers often regard Chinese workers as more reliable and hard-working than local 

employees (see also Cooke, Wood and Horwitz 2015; Gadzala 2010; Rui, Zhang and Shipman 

2017). Due to cultural and linguistic similarities and the fact that expatriate laborers often live 

on compounds near the industry site, Chinese employees are also easier to manage than local 

employees commuting to the workplace. In addition, Chinese managers regard co-ethnic work-

ers as more willing to work long shifts, more disciplined, and more adaptive to working condi-

tions (Cooke 2014:885). Rui, Zhang, and Shipman (2017:11) further argue that because Chinese 

expatriates working overseas for large multinational companies often do not bring their families 
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and children, collective management is facilitated and closer collaboration between managers 

and workers is encouraged, contributing to higher work performance overall. In addition to 

management- and performance-related (instrumental) reasons for the use of co-ethnic workers, 

research on the employment practices of large state-owned and small and medium-sized Chines 

enterprises in Zambia highlights the role of culture. According to Gadzala (2010:43, 50), “tra-

ditional Chinese notions of [interpersonal] trust and networking in overseas Chinese busi-

nesses” contribute to the “continued use of compatriots as a key source of labour, even where 

large numbers of indigenous workers […] exist.” 

Chinese firms’ greater reliance on expatriate labor goes hand in hand with a lower readiness to 

upskill and train local labor, thereby possibly limiting the potential for economic spillovers and 

the ability to provide job opportunities for locals lacking the required skills (Jackson 2014). In 

general, the reliance on expatriate labor due to reasons of cost-efficiency is expected to curb 

knowledge transfers in particular (Rui, Zhang and Shipman 2017). In host countries with lower 

wage levels, where local capacity building and skill formation is economically more viable, two 

factors may constrain Chinese managers’ willingness to train locals (Tang 2016:116): On the 

one hand, on-site training by Chinese technicians is hampered by language barriers. Their lim-

ited command of English, let alone of local languages, makes the explanation of complex skills 

and work processes difficult. On the other hand, once local employees are trained by Chinese 

staff, they might seek employment with companies that offer better payment and working con-

ditions. In some cases, this has reportedly lowered Chinese managers’ willingness to engage in 

the costly training of local workers. While companies from other countries of origin may face 

similar challenges, “[t]hese problems may be more obvious in Chinese companies because their 

investments are relatively new and some companies currently have strict control of wage level” 

(Tang 2016:117). 

While evidence on the wages payed by Chinese mining companies compared to other employ-

ers is rare and inconclusive (see, .e.g. González-Vicente 2013:53, 59ff; Sanborn and Chonn 

2015:ff; Sautman and Yan 2014:1089), media and nongovernmental organizations regularly 

point to widespread wage-related grievances among domestic employees of Chinese mining 

facilities in sub-Saharan Africa. Some studies argue that Chinese state-owned enterprises in 

particular favor cost-efficient short-term strategies, which might also have a dampening effect 

on paid wages (Haglund 2009). Moreover, Chinese companies frequently face criticism related 

to racism in the workplace, poor working conditions, and substandard safety records in extrac-

tive activities. This seems particularly applicable in Africa and Latin America, and has led to 
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negative views of Chinese employers in various countries’ resource sectors (Irwin and Gal-

lagher 2013; Lee 2009; Sautman and Yan 2016:2152), reducing the overall attractiveness of 

Chinese companies as employers. 

The reliance on larger shares of expatriate labor in operational and managerial positions and a 

lower preparedness to upskill and train local labor is not only expected to reduce the direct labor 

effects of Chinese mines; it also bears the risk of increasing the alleged enclave character of 

Chinese (mining) operations in sub-Saharan Africa since the lack of direct job opportunities 

deprives local communities of additional income and limits potential spillover effects. Large 

Chinese-run projects in developing countries are often viewed as “enclaves” with poor integra-

tion in the host regions’ economies, which in turn limits the communal welfare effects (Gadzala 

2010; Lee 2009; Mohan 2013). In general, mining can provide financial assets for state and 

private actors, not only for investments in the non-extractive industries of host economies but 

also for the establishment of higher-value mining-related industries such as processing and re-

finement facilities at a national scale. More importantly in the context of our argument, indus-

trial mining is also expected to generate positive effects on non-mining economic activities in 

the producing communities, creating many indirect jobs related to the mining operations 

through the spending of mine workers, particularly in the service sector (e.g. Chuhan-Pole, 

Dabalen, Land, Lewin, Sanoh, Smith and Tolonen 2017; Kotsadam and Tolonen 2016; Remy 

and MacMahon 2002). The reality of Chinese activities in Africa, though, might be different, 

as illustrated by Mohan (2013:1262) in the case of a Chinese dam project in Africa. He finds 

that supplies for the construction sites ranging from heavy trucks to cooking oil and cigarettes 

for the workers are imported from China, and that even vegetables are grown on-site.  

Similar observations have also been made by other studies, and also regarding the mining sec-

tor, calling into question the idea of a straightforward economic linkage effect of Chinese ex-

tractive industries on host communities (e.g. G. Smith 2013). For instance, in contrast to tradi-

tional mining companies from Western countries, Chinese copper-mining enterprises in Zambia 

have not established long-term relationships with local firms to a similar degree and have thus 

not supported the development of suppliers to the same extent (Fessehaie and Morris 2013). As 

observed by Gadzala (2010:ff), the surroundings at the Chambishi mine in Zambia are popu-

lated by Chinese entrepreneurs and their “small-scale groceries, restaurants, and (Chinese) med-

ical clinics, all of which cater to the needs of the Chinese workers employed in the mine.” While 

these studies suggest that Chinese mines indeed operate like enclaves, more research and robust 
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evidence are needed to gain a better understanding of the linkages between Chinese mines and 

local industries.  

Taken together, we expect that Chinese firms’ frequent reliance on expatriate labor, their lower 

preparedness to train local labor, and the resulting limitation of spillover effects (i.e. backward 

linkages) hamper the overall impact of Chinese-run mining projects on local job creation and 

potential welfare gains in local communities in particular. The next section describes the re-

search design chosen to test our hypothesis.  

 

 

3.3 Research Design 
 

To test our arguments that Chinese mining operations generate less local employment opportu-

nities compared to non-Chinese firms, we draw on a new dataset containing mine-level infor-

mation on the ownership structure of companies operating copper, gold, and diamond mines 

within 38 sub-Saharan countries between 1997 and 2015 (c.f. Wegenast and Schneider 2017). 

We decided to concentrate on these three minerals for two main reasons. First, in contrast to 

other natural resources such as chromium or cobalt, which are concentrated within a few Afri-

can states, deposits of copper, diamonds, and gold are spread widely across sub-Saharan Africa 

(c.f. Markwitz, Kim and Miller 2016). Second, China has disproportionately invested in the 

extraction of these particular resources (c.f. Sharaky 2011). We exclude oil from our analysis 

as its extraction is less labor intensive and therefore has an even lower capacity to generate 

direct jobs compared to most minerals. The locational details provided by our data allow us to 

geographically link each extraction site to individuals living in its proximity. In order to quan-

tify the employment status of these nearby residents and their attitudes toward China, we em-

ploy rounds 5 and 6 of the Afrobarometer as well as time-series cross-sectional data from the 

Demographic and Health Surveys.  
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3.3.1 Dependent variables: Measuring the socio-economic impact of Chinese mining 

 

The Afrobarometer surveys public attitudes and is one of the most comprehensive data sources 

on the socio-economic development of more than 30 African countries.20 The Afrobarometer’s 

national samples comprise either 1,200 or 2,400 face-to-face interviews with randomly selected 

respondents older than 18 years. To guarantee representativeness, the Afrobarometer uses a 

stratified, multi-stage area probability design. Stratification is based on the main subnational 

unit of government (state, province, or region) and urban and rural location. The smallest geo-

graphic unit for which reliable population data is available constitutes the primary sample unit 

(PSU). In every PSU, eight survey respondents are combined into one cluster. To account for 

household size and over- or under-sampling of the data, some national surveys are additionally 

weighted. 

 

Afrobarometer has recently provided subnational geocoded data for all rounds. We joined point 

coordinates from our mine-level dataset with the geo-location of Afrobarometer respondents 

through spatial proximity using the software QGIS. To this end, we first calculated 25, 40, and 

50 km buffer zones around the centroids of the survey clusters following and expanding the 

procedure applied by Knutsen et al. (2017), who argue that 50 km constitutes a commutable 

distance in Africa. Information on the number and ownership of mines was added in a second 

step, which is outlined below. 

In our empirical analysis, we chose rounds 5 and 6 of Afrobarometer for their temporal coverage 

and prompted information.21 Given that Chinese investments in Africa’s mining sector mainly 

started in the early part of this century and the number of Chinese mines did not surpass 30 

before 2010 (see Figure A3.1 in the Appendix), it makes little theoretical sense to employ earlier 

rounds of Afrobarometer to measure our dependent variables. Both rounds also inquire about 

the employment status of a comparable sample,22 asking if interviewees have a job that pays in 

 
20  Afrobarometer data can be retrieved from: http://www. afrobarometer.org (accessed March 22, 2017). 
21 Round 5 of the Afrobarometer consists of 34 national surveys conducted between 2011 and 2013 and round 6 

covers 36 countries during the years 2014–2015. A list of countries covered by each round is provided in Table 

A3.1 in the Appendix. As can be noted, South Africa (a country hosting many Chinese mining investments) is 

excluded from our time-series, cross-sectional regressions as it does not have sufficient georeferenced DHS survey 

rounds over our period of analysis. The DRC, a country also hosting considerable Chinese mining investments, is 

not covered by Afrobarometer round 5 and therefore cannot be included in some of our models. Note, however, 

that this country is included in the estimations that are based on round 6 of Afrobarometer. Except for these two 

cases, all countries hosting major Chinese copper, diamond, and gold operations are included in our estimations. 

We do not expect that the partial exclusion of these two countries from some of our models biases our results.  
22 Round 5 covers 50,405 individuals and round 6 contains 53,935 respondents. 
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cash.23 We code unemployment as a binary variable taking the value “1” when individuals re-

port being unemployed and either actively looking or not looking for a job and “0” otherwise. 

In addition, round 6 contains respondents’ attitudes toward China, which is valuable for testing 

our hypotheses. Specifically, respondents were asked whether they have a rather negative view 

of China because they believe that China takes jobs, resources, and/or land.24 Using this infor-

mation, we generated three dichotomous variables measuring respondents’ perceptions on 

China. These variables take the value “1” when respondents report that China has a negative 

image because it takes jobs from their countries or extracts resources from Africa, or because 

Chinese individuals or businesses grab land.   

To check the robustness of our results, we rely on socio-economic variables from 52 Demo-

graphic and Health Surveys (DHS) containing district-level data on national household surveys 

in 21 sub-Saharan countries during the period 1996–2014. In order to create a disaggregated 

dataset with a panel structure, we focused on countries that underwent at least two survey waves 

within this period of analysis and for which the geo-location of respondents was available. We 

interpolated values for missing years linearly. Applying these benchmarks, we were able to 

include 21 sub-Saharan countries. Three survey rounds were available for a total of 10 coun-

tries,25 while two rounds were available for the remaining states.26  

The district information was assigned to the coordinates of each survey cluster using GIS soft-

ware and spatial data from the Global Administrative Unit Layers (GAUL).27 Following the 

strategy of Fjelde and Østby (2014), the coordinates from DHS survey clusters were matched 

with district information from GAUL polygons using the software QGIS. The district infor-

mation was then assigned to surveyed households by merging both with a designated DHS 

cluster identifier variable. This enabled us to compute the percentage of unemployed respond-

ents per district in a given year.  

 

 

 
23 For a complete list of variable definition, coding rules, and data sources see Table A3.2 in the Appendix. For 

descriptive statistics of all variables, please refer to tables A3 and A4.  
24 Items Q81B and Q81D, respectively.  
25  Countries with three survey rounds include Burkina Faso, Ghana, Guinea, Kenya, Namibia, Nigeria, Rwanda, 

Senegal, Uganda, and Zimbabwe. 
26 The countries covered by the two survey rounds are: Benin, Cameroon, Democratic Republic of Congo, Ethio-

pia, Ivory Coast, Liberia, Madagascar, Sierra Leone, Tanzania, Togo, and Zambia. 
27 GAUL features global geographic polygon layers with all districts in all countries of the world (EC-FAO Food 

Security Programme, 2008). 
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3.3.2 Independent variables of interest 

 

The new dataset on mineral deposits uses information from Infomine (2013) and the U.S. Ge-

ological Survey (USGS). The first database provides details on the location, production, and 

status of extraction facilities as well as the percentages controlled by participating companies. 

Data from the USGS and the relevant mining companies’ websites was gathered to fill in miss-

ing information. Using these indications in combination with the firm reports provided, we were 

able to code the ownership structures of 328 gold mines, 125 diamond mines, and 85 copper 

mines. Yearly observations from 1997 to 2015 depict the shares held by private domestic, state-

owned domestic, private international, and state-owned international natural resource compa-

nies.  

The distribution of natural resource mines appears to be quite uneven among countries. South 

Africa hosts as many as 146 gold mines, followed by Zimbabwe with 62. Other countries have 

a maximum of 25 (Ghana) and a minimum of one (e.g. Zambia). South Africa is also the country 

with the most diamond mines (70), with other countries harboring 14 at the most (Angola) or 

one at the least (e.g. Cameroon). When it comes to copper mines, the Democratic Republic of 

Congo ranks at the top with 39 and is followed by Zambia with 20. Other countries have as 

many as nine (Botswana) or only one (e.g. Angola). Figure 3.1 below shows the location of 

Chinese-controlled and non-Chinese-controlled mines as well as the respondents of Afroba-

rometer’s round 6. Our estimations exploit respondents’ proximity to mines in order to estimate 

the effect of the Chinese presence on our different dependent variables.28  

 
28 Note that mining locations overlap and therefore not all Chinese-controlled mines are visible.  
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Figure 3.1:  Location of Chinese- and non-Chinese controlled mines and respondents of 

Afrobarometer data (round 6) 

A look at the spatial distribution of Chinese mineral companies reveals a concentration in four 

host countries: Zambia, Zimbabwe, South Africa, and the Democratic Republic of Congo. The 

highest number of mineral mines with Chinese ownership can be found in South Africa, which 

hosts as many as 20. The Democratic Republic of Congo is home to 12 mines of this type and 

is closely followed by Zambia with 10. Figure A3.1 in the Appendix plots the temporal dynam-

ics of Chinese resource extraction. It reveals that Chinese foreign investment in Africa’s mining 

sector increased considerably after the year 2000. In 2015, a total of 46 mines were owned by 

Chinese companies.   
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Every mine is dummy coded as majority controlled by Chinese companies if Chinese firms hold 

at least 66 percent of the shares. The idea behind this threshold value is that a company’s effects 

should prevail where its influence on the decision-making of joint-venture boards could be de-

cisive. Alternatively, we also provide extensive robustness checks using a 51 percent majority 

threshold. Our main independent variable of interest captures the number of mines that are pre-

dominantly controlled by Chinese investors. To isolate the specific influence of Chinese min-

eral extraction from that of other ownership structures, we furthermore distinguish between 

non-Chinese mines that are predominantly controlled by foreign firms and those that belong to 

domestic companies.  

Making use of the latitude and longitude coordinates collected during the coding phase, we 

calculated the number of Chinese-controlled versus non-Chinese-controlled mines in 25, 40, 

and 50 km buffer zones around Afrobarometer respondents. Since rounds 5 and 6 of Afroba-

rometer were surveyed in 2011–2013 and 2014–2015, respectively, we calculated mean control 

shares for each active mine for the corresponding periods: 2009–2013 and 2011–2015.29 Fig-

ures A3.2 and A3.3 provide the respective number of individuals covered by Afrobarometer 

round 6 living within a distance of 25, 40 and 50 km from Chinese- and non-Chinese-controlled 

active mines over the period 2011–2015. For our district-level analysis employing DHS data, 

we assigned each mine to its host district. As a result, we were able to obtain the number of 

mines controlled predominantly by Chinese or non-Chinese operators for each district-year.  

In addition to considering contractors’ ownership structure, we also control for the correspond-

ing deposit type of each mine. We apply the universal classification of host rocks that categorize 

the formation of ores into three main types: igneous, hydrothermal, and surficial. We connect 

each mine to its closest deposit, using data on global major mineral deposits from the USGS.30 

Controlling for the deposit type is important since deposits differ significantly in their degree 

of extraction difficulty and economic value. As surficial deposits are more easily extractable 

than igneous or hydrothermal formations, their exploitation is less skill and capital intensive 

(c.f. Zientek and Orris 2005:6). In addition, surficial deposits commonly stretch over vast areas, 

making their recovery less profitable for industrial mining companies (c.f. Robb 2013). For 

these reasons, gold, diamond, and copper originated from igneous and hydrothermal deposits 

 
29 We also test the robustness of our results when employing average ownership shares of active mines using 4- 

and 6-year periods (instead of the reported 5-year periods), and obtain substantively unchanged results. The cor-

responding Tables A3.6 and A3.7 are included in the Appendix. 
30 The data can be retrieved from: https://mrdata.usgs.gov/major-deposits/ (accessed September 2, 2018). 
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have a greater potential to promote backward economic linkages compared to minerals stem-

ming from surficial deposits.  

 

 

3.3.3 Control variables 

 

To minimize potential problems stemming from omitted variable bias, we selected control var-

iables that might jointly influence a mine’s control-rights structure and our dependent variables. 

When assessing how the proximity of Chinese-operated mines impacts respondents’ employ-

ment status, we mainly control for individuals’ socio-economic status, including whether they 

have attained at least secondary education (Education), regard themselves as economically bet-

ter off compared to the rest of the country (Living conditions), or belong to an ethnic group that 

experiences discrimination (Discrimination). In addition, we include several neighborhood 

characteristics and indicators of institutional quality in our models. Crime is a dummy variable 

indicating whether respondents feel unsafe walking in their neighborhood, and Urban indicates 

whether respondents live in an urban area. Democracy measures the perceived level of democ-

racy within the respondents’ country.31 We also account for local state capacity by including a 

dummy variable in which respondents report that government manages the provision of sanita-

tion services sufficiently (State capacity). Finally, we add the variable Local corruption, which 

takes the value “1” when respondents indicate that most or all local government councilors are 

corrupt and “0” otherwise. We expect personal wealth, educational level, and local state capac-

ity (proxied by access to sanitation) to be negatively linked to unemployment. In contrast, re-

spondents living in unsafe and corrupt areas or belonging to groups that are discriminated 

against should have an increased risk of being unemployed. Whether democracies reduce un-

employment levels is unclear (c.f. Fishman 2010). The effect of an urban residence on unem-

ployment is also not clear-cut. While cities might offer more job opportunities, respondents 

living in rural areas are likely to be self-employed in the agricultural sector. 

When estimating the effect of mines’ property rights on respondents’ perception of China, we 

keep the control variables Education and Urban and add unemployment to the socio-economic 

control variables. The latter indicator is added to assure that negative views on China are inde-

pendent of respondents’ employment status. We expect more educated individuals to be better 

 
31 See Table A2 for more detailed coding information on all variables.  
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informed about potential adverse effects of China’s economic involvement in their country. 

Since urban populations are less exposed to possible land expropriation or mining, they may be 

less likely to report that a negative view of China is based on Chinese grabbing of land or natural 

resources. In contrast, we expect that individuals living in urban areas are more likely to report 

that Chinese workers are taking local jobs. Furthermore, we include two additional control var-

iables measuring respondent’s views on Protectionism and negative attitudes toward foreign 

neighbors (Xenophobia). We thereby account for unfavorable perceptions of China stemming 

from individuals’ general views on globalization and migration. Lastly, we capture the extent 

to which respondents consume news to ascertain that interviewees can more critically discern 

conventional wisdom propagated in the public discourse from the actual socio-economic effects 

of Chinese investments.  

As previously noted, we check the robustness of our results by using alternative district-level 

survey data. Unfortunately, not all the control variables described above are available from the 

Demographic and Health Surveys. When estimating the effect of Chinese-operated mines on 

unemployment levels using DHS information, we rely on the following control variables: the 

regional equivalent of gross domestic product (in US$) based on the Geographical-based Eco-

nomic Data (G-Econ) v4.0 (c.f. Nordhaus et al. 2006), to proxy for local economic activity; the 

share of individuals that have not completed primary education; the percentage of the popula-

tion with access to electricity (as a proxy for local state capacity); districts’ population density; 

and the average number of acts of one-sided violence with at least 25 casualties perpetuated by 

government or rebels against civilians, taken from the UCDP-GED database (Sundberg and 

Melander 2013).32   

 

 

3.3.4 Estimation technique  

 

As previously noted, we construct buffer zones with different sizes around each respondent and 

calculate the location and average ownership structure of all active mines for the five years 

previous to each Afrobarometer survey round (i.e. 2009–2013 for round 5 and 2011–2015 for 

round 6). This way, we are able to estimate individuals’ risk of being unemployed among re-

spondents living close to Chinese- or non-Chinese-controlled mines. Our empirical strategy is 

 
32 See Table A2 for further details on all control variables.  
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a threefold assessment: We compare the effects of Chinese, domestic, and non-Chinese inter-

national mining companies on local unemployment. To do justice to the differential nature of 

our two datasets, we analyze two separate equations. In estimating the geographically disaggre-

gated effects of mines on Afrobarometer respondents’ employment status, we fit the logistic 

regression below: 

𝑈𝑖 = 𝛽0 + 𝛽1 ∗ 𝐶ℎ𝑖𝑛𝑒𝑠𝑒 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽3 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑖

+ 𝛽4 ∗ 𝑋𝑖  +  𝜂𝑐 + ε𝑖 

Ui reports the employment status of individual i. Chinese Mines, Domestic Mines, and Interna-

tional Mines each indicate the total number of mining facilities resting upon igneous or hydro-

thermal mineral deposits operated by the relevant company type in buffers around individual i. 

Xi denotes a vector of control variables referring to individual i. With ηc we additionally control 

for country fixed effects. εi is the error term. As observations within the same country are un-

likely to be independent, we use standard errors clustered around countries in all reported mod-

els.  

Figure 3.2 illustrates the research design employed. Drawing on round 6 from Afrobarometer, 

it shows the location of mines predominantly operated by Chinese or non-Chinese companies 

and the location of respondents aggregated into enumeration areas33 (with their corresponding 

50 km buffer zone) for South Africa. In addition, the map depicts the share of respondents 

within each enumeration area reporting being unemployed. The results from the cross-sectional 

logistic estimations described below reveal that there is a systematic variation in respondents’ 

employment status that can be explained by mining companies’ nationalities across African 

countries.    

 

 
33 Most enumeration areas comprise approximately 9 respondents.  
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Figure 3.2: Location of Chinese- and non-Chinese controlled mines and mean unemployment 

of respondents living within 50 km buffer zones 

 

For the district-level DHS data, we employ a panel regression method with the following com-

ponents:  

𝑈𝑑,𝑡 = 𝛽0 + 𝛽1 ∗ 𝐶ℎ𝑖𝑛𝑒𝑠𝑒 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽3

∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽4 ∗ 𝑋𝑑,𝑡 + ζ𝑡  +  𝜂𝑐 + ε𝑑,𝑡 

Ud,t indicates the percentage of unemployed residents in district d at time t. The indicators 

Chinese Mines, Domestic Mines and International mines again total the number of differently 

controlled mines in district d at time t. Xd,t incorporates a battery of control variables. ζt and ηc 

are time and country fixed effects and εd,t is the error term. In both equations the main coeffi-

cient of interest β1 estimates the association between Chinese mineral exploitation and local 

unemployment. The Appendix additionally reports robustness checks with mineral and deposit 

fixed effects and an interaction of time, country, and deposit fixed effects (Tables A3.10–

A3.12.) 
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3.3.5 Results 

 

Table 3.1 below reports the effect of the mean number of active mines predominantly controlled 

by Chinese or non-Chinese companies for the period 2009–2013 (Afrobarometer round 5, mod-

els 1–3) and 2011–2015 (Afrobarometer round 6, models 4–6). As described in the last section, 

the exploitation of igneous or hydrothermal mineral deposits is more capital and skill intensive 

compared to surficial formations and thus more likely to generate economic spillovers. For this 

reason, we exclude the latter from our estimations. Throughout all models, respondents living 

in the vicinity of Chinese-controlled mines appear to face a higher risk of being unemployed. 

Moreover, the models show that the closer respondents live to Chinese mining operations, the 

higher their risk of being unemployed. The effect size appears to be quite large. Marginal effects 

at the means calculated for model 4 show that as we move from the minimum (0) to the maxi-

mum (5) number of Chinese-controlled mines within one buffer zone, the probability of an 

individual facing unemployment increases by approximately 18 percentage points. In contrast, 

proximity to non-Chinese mining operations, either domestically or internationally controlled, 

shows no statistical significantly effect on interviewees’ risk of reporting unemployment.  
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Table 3.1: Effect of Chinese versus non-Chinese mines on respondents’ employment status 

using Afrobarometer data and different buffer sizes. 

VARIA-

BLES 

Unemployment in Afrobarometer 

round 5 (2011–2013) 

Unemployment in Afrobarometer 

round 6 (2014–2015) 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese 

mines 

0.0771*** 0.0517*** 0.0573*** 0.177*** 0.0779*** 0.0762*** 
 (0.0211) (0.0134) (0.0145) (0.0135) (0.0139) (0.0160) 
Domestic 

mines 

-0.106 -0.129* -0.0908 0.0183 0.0135 0.0370 
 (0.0789) (0.0661) (0.0562) (0.0923) (0.0894) (0.102) 
Interna-

tional 

mines 

0.0140 0.00939 -0.0124 -0.0192 -0.0186 -0.0213 
 (0.0219) (0.0160) (0.0143) (0.0491) (0.0368) (0.0292) 
Living con-

ditions 

-0.189*** -0.189*** -0.188*** -0.234*** -0.234*** -0.234*** 
 (0.0675) (0.0673) (0.0672) (0.0524) (0.0526) (0.0525) 
Education -0.824*** -0.824*** -0.824*** -0.580*** -0.579*** -0.578*** 
 (0.0856) (0.0856) (0.0856) (0.116) (0.116) (0.115) 
Urban -0.285*** -0.286*** -0.286*** -0.258*** -0.258*** -0.259*** 
 (0.0487) (0.0487) (0.0485) (0.0825) (0.0826) (0.0827) 
Crime 0.0552* 0.0554* 0.0560* -0.0739 -0.0735 -0.0727 
 (0.0320) (0.0320) (0.0321) (0.0531) (0.0531) (0.0531) 
Democracy -0.00316 -0.00301 -0.00291 0.0290 0.0295 0.0294 
 (0.00897) (0.00896) (0.00900) (0.0535) (0.0535) (0.0536) 
Discrimi-

nation 

0.00733 0.00822 0.00884 0.106* 0.106* 0.106* 
 (0.0908) (0.0909) (0.0910) (0.0636) (0.0633) (0.0632) 
State ca-

pacity 

-0.111** -0.110** -0.111** -0.0106 -0.0107 -0.0107 
 (0.0442) (0.0442) (0.0441) (0.0561) (0.0560) (0.0560) 
Local cor-

ruption 

-0.0905** -0.0912** -0.0905** -0.00597 -0.00593 -0.00530 
 (0.0386) (0.0386) (0.0386) (0.0385) (0.0386) (0.0386) 
       
Constant 1.920*** 1.919*** 1.918*** 0.887*** 0.887*** 0.887*** 
 (0.0842) (0.0840) (0.0838) (0.104) (0.103) (0.103) 
Country 

dummies 

Yes Yes Yes Yes Yes Yes 
Observa-

tions 

37,194 37,194 37,194 32,913 32,913 32,913 
Note: Logistic regressions with unemployment as dependent variable and mean number of active mines 

during the last five years with igneous or hydrothermal deposits as independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The effect of the control variables is largely in line with our expectations: respondents who 

enjoy better economic conditions compared to the rest of the country, who have completed at 

least secondary education, or who live in urban areas show a reduced risked of being unem-

ployed through all models. Respondents living in regions with higher state capacity (as proxied 

by access to sanitation) also show a reduced unemployment risk when only the results of 

Afrobarometer round 5 (models 1–3) are considered. Surprisingly, higher levels of local 
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corruption also seem to reduce unemployment among respondents, but only when round 5 is 

considered. The remaining variables have no robust effect across models. 

To assess the consistency of our findings, we perform several robustness checks. First, we use 

alternative time frames (4 and 6 years) when calculating the average control-rights structure of 

active mines in order to regress them on the unemployment status of respondents from both 

Afrobarometer rounds (see Tables A3.6 and A3.7). We also employ a different threshold (51 

percent instead of 66 percent) when defining a mine as predominantly Chinese-controlled or 

non-Chinese-controlled (Table A3.8). Finally, instead of limiting our sample to igneous and 

hydrothermal mineral formations, we include the outlined deposit types as dummy variables as 

well as binary mineral indicators within our models (Tables A3.10 and A3.11). As can be noted, 

our results are robust to these modifications.   

To increase the reliability of our findings, we also employ an alternative research design that 

makes use of alternative data. For this purpose, we compile a district-level, time-series cross-

sectional dataset using georeferenced information from the Demographic and Health Surveys 

as described in the previous section. In order to assess the impact of Chinese and non-Chinese 

mining operations on districts’ unemployment rates, we use a linear estimator with both country 

and year fixed effects and standard errors clustered around countries. For the reasons explained 

above, we limit our sample to hydrothermal and igneous deposit types.  

Table 3.2 below largely corroborates our previous findings. The two-way fixed-effects linear 

models show that while Chinese-controlled mines increase the level of unemployment within 

districts, non-Chinese mining projects have either no significant or even a negative effect. The 

effect magnitude is considerable: one additional Chinese-controlled mine increases districts’ 

average unemployment rates by approximately 2 percent (models 2 and 4). Concerning the 

control variables, the estimations suggest that districts with higher economic activity exhibit 

lower levels of unemployment, while districts hosting a large share of individuals without for-

mal education are more affected by unemployment. The finding that higher levels of access to 

electricity is equally associated with more unemployment appears counterintuitive at first 

glance. This may be explained by the lower electricity coverage in rural areas in which the 

population are subsistence farmers and not formally employed. As a robustness check, we in-

clude deposit-type fixed effects into our models and interact these with country and year fixed 

effects (see Table A3.12 in the Appendix). The results remain qualitatively unchanged.   
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Table 3.2: Effect of majority-controlled Chinese versus non‐Chinese mines within district on 

unemployment (DHS Data). 

VARIABLES Majority ownership 66% Majority ownership 51% 

 (1) (2) (3) (4) 

 Unemployment Unemploy-

ment 

Unemploy-

ment 

Unemploy-

ment 

     
Chinese mines 0.0312*** 0.0208** 0.0312*** 0.0208** 
 (0.00762) (0.00975) (0.00762) (0.00976) 
Domestic mines -0.0166 -0.0178 -0.0167 -0.0178 
 (0.0146) (0.0134) (0.0146) (0.0134) 
International mines -0.0110* -0.0118** -0.0109* -0.0116** 
 (0.00567) (0.00545) (0.00563) (0.00542) 
Regional gross product  -0.0350***  -0.0350*** 
  (0.0119)  (0.0119) 
No education  0.118**  0.118** 
  (0.0468)  (0.0468) 
State capacity electricity  0.103**  0.103** 
  (0.0462)  (0.0462) 
One-sided violence  0.00410  0.00410 
  (0.0139)  (0.0139) 
Population density  2.95e-05  2.95e-05 
  (2.59e-05)  (2.59e-05) 
     
Constant 0.220*** 0.129*** 0.220*** 0.129*** 
 (0.0186) (0.0368) (0.0186) (0.0367) 
Year dummies Yes Yes Yes Yes 
Country dummies Yes Yes Yes Yes 
Observations 26,155 26,137 26,155 26,137 
R-squared 0.419 0.441 0.419 0.441 
Note: Two‐way fixed‐effects models with mean levels of unemployment within districts as dependent 

variable and number of active mines with igneous or hydrothermal deposits as independent variable.  

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The results discussed above provide consistent evidence that Chinese mining operations may 

indeed generate fewer local employment opportunities compared to mines controlled by non-

Chinese companies. As noted in previous sections, this may promote anti-Chinese resentment 

within affected mining communities (c.f. Kopiński and Polen 2011:187ff). In order to explore 

whether the lack of local job creation constitutes a key motive for negative views on China, we 

rely on detailed information from round 6 of Afrobarometer. Relying on logit estimations sum-

marized in Table 3.3 below, we investigate whether respondents living close to Chinese mining 

operations are more likely to report to have a negative image of China because of Chinese 
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investors taking their jobs (models 1–3) and their resources (models 4–6). In Table 3.4 we ex-

amine the effect of Chinese resource extraction on the likelihood that interviewees perceive 

China negatively because they feel deprived of their land (models 1–3). 

 

Table 3.3: Effect of Chinese versus non-Chinese mines on respondents’ perception of China 

taking jobs and resources using Afrobarometer 6 data and different buffer sizes. 

VARIABLES China is taking jobs China is taking resources 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.325*** 0.179*** 0.174*** 0.0549*** 0.0304*** 0.0160** 
 (0.0128) (0.00818) (0.0126) (0.00773) (0.00837) (0.00726) 
Domestic mines 0.148* 0.153* 0.125 0.0857 -0.00505 -0.00453 
 (0.0838) (0.0796) (0.0852) (0.105) (0.0972) (0.0731) 
International 

mines 

-0.0999** -

0.0778*** 

-0.0660** -0.0276 -0.00968 0.0145 
 (0.0480) (0.0256) (0.0309) (0.0231) (0.0205) (0.0155) 
Unemployed 0.00669 0.00652 0.00590 -0.00799 -0.00787 -0.00684 
 (0.0440) (0.0440) (0.0442) (0.0814) (0.0815) (0.0815) 
Education 0.0810 0.0835 0.0848* 0.106 0.106 0.105 
 (0.0517) (0.0515) (0.0509) (0.0720) (0.0721) (0.0715) 
Urban 0.214*** 0.213*** 0.213*** -0.0898 -0.0906 -0.0897 
 (0.0652) (0.0652) (0.0653) (0.122) (0.122) (0.123) 
Protectionism 0.141** 0.139** 0.138** -0.0403 -0.0408 -0.0400 
 (0.0637) (0.0641) (0.0640) (0.0572) (0.0570) (0.0568) 
News consump-

tion 

0.156** 0.156** 0.157** 0.113 0.112 0.111 
 (0.0661) (0.0664) (0.0664) (0.0846) (0.0848) (0.0840) 
Xenophobia 0.0677 0.0683 0.0690 0.113 0.112 0.111 
 (0.0550) (0.0550) (0.0548) (0.0902) (0.0904) (0.0907) 
       
Constant -1.706*** -1.706*** -1.706*** -1.645*** -1.644*** -1.644*** 
 (0.0687) (0.0689) (0.0686) (0.117) (0.117) (0.116) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 38,035 38,035 38,035 38,035 38,035 38,035 
Note: Logistic regressions with China taking jobs and resources contributing to a negative image of China as 

dependent variables. The mean number of active mines during the last five years with igneous or hydrothermal 

deposits is the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Tables 3.3 and 3.4 demonstrate that having Chinese-controlled mines in the vicinity is in fact a 

good predictor of anti-Chinese resentment due to respondents’ perceptions that China’s pres-

ence leads to fewer local jobs and more grabbing of natural resources and land. Note that—of 
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the three motives for anti-Chinese sentiment—the perception that China is taking local jobs has 

the strongest effect. Having an additional Chinese-run mine within a distance of 25 km in-

creases respondents’ likeliness to report that China’s presence is crowding out local employ-

ment by 38 percent, while it increases perceptions that China is grabbing resources and land by 

6 percent and 26 percent respectively. Furthermore, the results remain qualitatively robust when 

the same robustness checks reported for previous models are applied using unemployment as a 

dependent variable (see Tables A3.13–A3.18).   

 

Table 3.4: Effect of Chinese versus non-Chinese mines of respondents’ perception of China 

taking land and Chinese behavior using Afrobarometer 6 data and different buffer sizes. 

VARIABLES China is taking land 
 (1) 

(25 km buffers) 

(2) 

(40 km buffers) 

(3) 

(50 km buffers) 
 

    
Chinese mines 0.229*** 0.122*** 0.126*** 
 (0.00825) (0.00786) (0.00604) 
Domestic mines 0.00625 0.0106 0.0156 
 (0.112) (0.121) (0.0921) 
International mines 0.102*** 0.0660*** 0.0538*** 
 (0.0252) (0.0217) (0.0142) 
Unemployed -0.00659 -0.00596 -0.00529 
 (0.0639) (0.0640) (0.0639) 
Education 0.0154 0.0121 0.0118 
 (0.0651) (0.0651) (0.0655) 
Urban -0.221* -0.219* -0.218* 
 (0.117) (0.117) (0.117) 
Protectionism  0.0151 0.0164 0.0167 
 (0.0756) (0.0751) (0.0750) 
News consumption -0.132* -0.134* -0.134* 
 (0.0797) (0.0798) (0.0799) 
Xenophobia 0.0406 0.0427 0.0419 
 (0.0688) (0.0690) (0.0687) 
    
    
Constant -2.183*** -2.182*** -2.184*** 
 (0.107) (0.107) (0.108) 
Country dummies Yes Yes Yes 
Observations 38,035 38,035 38,035 
Note: Logistic regressions with China’s land-grabbing contributing to a negative image of China as dependent 

variable. The mean number of active mines during the last five years with igneous or hydrothermal deposits is 

the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

One potential concern regarding the findings presented above is the possible self-selection of 

Chinese-operated mines in areas exhibiting weaker regulatory capacity and worse political 
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institutions.34 Although we control for local state capacity in our models, our findings may be 

driven by the assumption that Chinese investments in Africa’s extractive industries may be 

biased toward institutionally weaker regions. Contrary to the view that Chinese firms are mostly 

present in countries from which Western governments have shied away, recent empirical find-

ings suggest that China’s engagement is not limited to countries with poor economic and polit-

ical institutions. Chen, Dollar, and Tang (2015), for example, show that Chinese investment is 

not concentrated in countries with weak rule of law and that the biggest recipient is South Af-

rica. Cheung, de Haan, Qian, and Yu (2014) also find that host-country characteristics such as 

corruption or political instability are hardly related to the number of Chinese engineering pro-

jects in the country (see also Asongu and Ssozi 2016:38ff). 

To analyze whether our results may suffer from endogeneity issues, we explore the temporal 

dynamics within our dataset by comparing the levels of legal inequality and local governments’ 

capacity to create jobs35 before the opening of mines controlled by either Chinese or non-Chi-

nese companies. For this purpose, we assess all mine openings between 2009 and 2016 and 

employ data from Afrobarometer round 4 (surveyed in 2008) in order to assess potential differ-

ences in regional legal equality and state capacity.36 Our analysis shows that while an average 

of 37 percent of people living in areas that would subsequently experience the opening of a 

mine controlled by a non-Chinese company believed that people are never treated equally under 

the law, this number was slightly higher (39 percent) for citizens inhabiting regions that would 

receive a Chinese-controlled mine. Similar small differences are evident regarding state capac-

ity: while an average of 26 percent of interviewees living close to future mines that would be 

operated by non-Chinese firms were satisfied with local governments’ job-creation perfor-

mance, 23 percent of individuals who would experience a Chinese mining investment shared 

this belief. T-tests show that these differences are not statistically significant. Figures A3.4 and 

A3.5 show box plots summarizing the reported descriptive statistics that do not suggest that our 

results may be biased due to self-selection.     

 

 
34 Scholars such as Irwin and Gallagher (2013) or Tan-Mullins and Mohan (2013) show that the national and local 

socio-economic impact of mining investments by Chinese or non-Chinese mining companies are largely driven by 

the host country’s regulatory framework and implementation. 
35 Legal inequality is proxied by the question of whether respondents think that people in their region are never 

treated equally under the law. Local governments’ capacity to create jobs is proxied by the question of whether 

individuals believe that local governments’ performance in generating jobs is either good or very good. 
36 There are a total of 41 Chinese-controlled mine openings for the given period.  
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3.4 Conclusion 
 

The empirical evidence on the local socio-economic effects of extractive industries is inconclu-

sive. The conditions under which mineral or oil extraction may benefit local communities re-

main poorly understood. This article has contributed to recent research underscoring the im-

portance of considering institutional contexts, regulatory frameworks, and governance struc-

tures when analyzing the local resource curse (c.f. Chuhan-Pole, Dabalen, Land, Lewin, Sanoh, 

Smith and Tolonen 2017; Diaz-Rioseco 2016; Libman 2013; Spiegel 2012a); it has explored 

the role of mining contractors’ nationality in shaping local employment opportunities in sub-

Saharan Africa. In particular, we have investigated the assertion commonly expressed in media 

reports and qualitative case studies that Chinese mining companies fail to promote local em-

ployment and thus generate grievances within African countries.  

Our empirical analysis represents an initial attempt to examine this claim in a quantitative and 

comparative way. In a nutshell, we have argued that—compared to other mining companies—

Chinese firms create fewer local jobs, for two main reasons. First, due to the comparatively low 

Chinese labor costs and the existence of a centralized expatriation management system that 

provides a steady pool of disciplined workers, Chinese investors can more easily import labor 

(e.g. when facing skill shortages or higher labor costs within African countries). Potential lan-

guage barriers and cultural differences may be further reasons driving Chinese firms to rely 

more on expatriate workers. Second, this competitive advantage in the use of foreign labor may 

decrease incentives to invest in local skill formation. Consequently, Chinese mining companies 

are less likely to hire locally and possibly also less likely to encourage backward linkages. 

Our regression analyses find consistent evidence for the expected negative effect of Chinese-

controlled mineral extraction on the local employment level. Relying on two rounds of Afroba-

rometer, our logistic estimations show that individuals living close to a Chinese-operated mine 

have a higher risk of being unemployed compared to respondents living in the vicinity of non-

Chinese mining operations. Linear estimation of time-series, cross-sectional data using country, 

year and deposit fixed effects substantiate these findings: districts hosting Chinese-controlled 

mineral production show higher unemployment rates. Furthermore, we find that respondents 

living close to Chinese-run mining projects are more likely to have a negative image of China 

based on the belief that Chinese investors are taking local jobs.  

Our findings raise several questions that warrant further investigation. While our analysis shows 

that Chinese mining operations are associated with more local unemployment, the precise 
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mechanisms behind this association remain unclear. In order to better understand the channels 

linking contractors’ nationalities to local employment opportunities, future research should col-

lect more comprehensive data on companies’ employment of expatriate workers and their read-

iness to invest in local skill formation. Also, more quantitative and qualitative evidence on 

whether Chinese investors are in fact less able to promote backward economic linkages within 

host countries is needed. Given that the local welfare effects of resource extraction are largely 

contingent on mines’ demand for local inputs (c.f. Aragón and Rud 2013; Lippert 2014), we 

need to advance our understanding of what type of natural resource governance encourages 

economic spillovers. 

Another important issue that warrants further investigation concerns the operation time of Chi-

nese mining companies in Africa. The limited overall impact of Chinese mining companies on 

local job markets due to low degrees of workforce localization or training may be partly ex-

plained by the relatively new operational presence of Chinese enterprises within African states. 

Some authors have shown that, for various reasons, Chinese companies often have strong in-

centives to import their own labor instead of hiring locally particularly during the initial years 

of a new project in Africa (Tang 2016:110). Survey data on the operations of Chinese compa-

nies within different industrial sectors of the DRC, for example, show that while one-third of 

total employees are Chinese citizens in the first five years of operation, this number is reduced 

by half thereafter (Tang 2010:361ff). Therefore, it seems possible that the detrimental labor 

market effects of Chinese mining companies wear off or are even reversed when longer opera-

tion cycles are considered. Given the relatively new presence of Chinese mining firms in Africa 

(see Figure A3.1), we need longer time horizons to better investigate this alternative hypothesis.  
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4 A Gendered Resource Curse? Mineral 

Ownership, Female Unemployment and 

Domestic Violence in Sub-Saharan Africa 
  

4.1 Introduction 
 

Female unemployment increased from 45.1 to 70.9 percent between 2006 and 2011 in the Zim-

babwean district Kadoma, but fell from 64.4 to 63.6 percent during the same period of time in 

the Chegutu district. The workforce differed in its dependence on the mining industry and in 

particular in its exposure to internationally-controlled mineral extraction across both regions. 

While there were ten mines in Kadoma owned by international investors, the Chegutu district 

hosted one mine with domestic ownership. 

One of the main tenets of the ever-growing literature on resource abundance highlights the 

existence of gender-specific labor market effects of mining operations in African countries.  

According to Ross (2012:111), for example, oil wealth decreases the labor market integration 

of females, while economic development typically has the opposite effect: “...growth that is 

based on industrialization tends to draw women into the workforce and ultimately lead to female 

empowerment. Growth that is based on the sale of oil and gas, however, does not produce more 

jobs for women, and can even block the path toward gender rights.” Kotsadam and Tolonen 

(2016) extend this thesis to other extractive industries and show that total female labor partici-

pation decreases after a mine opening in sub-Saharan Africa. At the same time, the authors 

point to structural labor market shifts: after mine openings, women’s occupational activities 

tend to relocate from subsistence agriculture and raising livestock to jobs in the service sector. 

Benshaul-Tolonen et al. (2019) confirm that men are likely to benefit from direct employment 

within the mining sector while women profit from indirectly generated jobs in the service sector 

and are less likely to work in agriculture in areas hosting active mines.  

Our article qualifies this gendered interpretation of the resource curse, arguing that the mi-

cromanagement of natural resources makes a crucial difference. We contend that the effects of 

mining on employment and gender equality is largely contingent on ownership patterns. Ac-

cording to our theoretical model, domestically owned firms tend to hire local male workers and 

promote forward and backward economic linkages through local content policies, while inter-

national investors pay less attention to the plight of the regional population and often resort to 
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workers from abroad to fill local vacancies. This results in limited labor market opportunities 

for local men in the surroundings of international mines who are unable to attain employment 

in the formal mining sector as they are not adequately skilled for largescale industrial mining. 

In extractive regions where domestic mining companies are more inclined to hire the local male 

population, the male breadwinner model often persists. In contrast, women seek low-paid jobs 

in the service and petty trading sectors or resort to prostitution in order to contribute to the 

household income within areas hosting international firms.  

We further argue that this structural labor market shift has direct consequences for the incidence 

of domestic violence. On the one hand, the disruption of traditional gender norms induced by 

international foreign investors increases the uncertainty and frustration among men who resort 

to domestic violence as a means to reassert their power within households. The large influx of 

foreign male workers caused by internationally controlled mining may promote at the same 

time intimate partner violence by spurring male-to-female sex ratios. On the other hand, inter-

nationally controlled mining may increase women’s cash earning possibilities, reduce gender 

wage gaps and strengthen women’s bargaining power by shifting employment from agriculture 

to services. The ensuing female empowerment reduces the exposure to violence. Although it is 

difficult to predict which of these two theoretical pathways will prevail, we hypothesize that – 

particularly in the medium and long-run – the empowerment effect of the described labor mar-

ket transition should prevail.   

Our quantitative analysis of the mining industry in sub-Saharan Africa lends some support for 

our theory of how the distribution of property rights in the resource sector affects the labor 

market integration of females and the risk of women to experience violence at home. Our lon-

gitudinal models show that male employment is consistently higher in regions hosting domestic 

mining companies. In contrast, the total number of women actively looking for a job is higher 

in areas where international firms control mineral extraction. Moreover, we find that merely the 

proximity to foreign mining investment lead women to abandon self-employed farming and 

search for jobs in the service sector. Our study also finds some support for the conjecture that 

the structural labor market shift induced by international ownership reduces intimate partner 

violence.  
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4.2 Literature Review and Theory: Mining Ownership Rights, Labor 

Market Inequalities and Gender-Based Violence 
 

The ever-growing literature on the “paradox of plenty” has identified numerous social and eco-

nomic ills of resource windfalls. This article examines how resource ownership influences two 

interrelated dimensions of what we call the “gendered resource curse” – gender-specific struc-

tural labor market shifts and the occurrence of intimate partner violence. Recently, several au-

thors have linked mining-induced transformations of labor market with domestic violence (c.f. 

Benshaul-Tolonen and Baum 2019:28ff). We argue that both effects are contingent on the own-

ership structure of mining companies, with state-owned companies tending to hire from the 

local workforce and internationally controlled mineral extraction largely relying on foreign 

workers. We will in the following outline the theoretical framework that links mineral control 

rights to employment and interpersonal violence.   

4.2.1 Labor market implications  

As highlighted by previous authors, the costs and benefits of mineral extraction may be une-

venly distributed among men and women. Due to the crowding out of tradable goods industries, 

environmental degradation or upheavals of traditional norms, women may be particularly hurt 

by extractive industries (c.f. Brain 2017; Jenkins 2014; Ross 2008 2012; UNECA 2011). Once 

a mine opens, a certain share of the local male population is employed by the operating mining 

firm. Women’s direct involvement in large-scale industrial mining, conversely, is very low 

(Eftimie et al. 2009) and limited to ancillary and administrative positions (Lahiri-Dutt 2006). 

In many rural societies in Africa and Latin America, the traditional role of women is closely 

intertwined with the cultivation of traditional crops (Bhanumathi 2009; Bryson 1981). With the 

expansion of mining, women’s occupational activities tend to shift from subsistence agriculture 

and raising livestock to domestic work or low-paid jobs in the service sector (Hinton et al. 2006; 

Kotsadam and Tolonen 2016).  

As various studies show, mining-induced environmental degradation, water shortage, dispos-

session or changes in land prices often threaten female agricultural livelihoods (Aragón and 

Rud 2016; Bebbington et al.  2012; Muchadenyika 2015; UNECA 2011; Velásquez 2012). 

While abandoning traditional roles in small-scale farming, women seek new job opportunities 

in the expanding service sector. Benshaul-Tolonen et al. (2019) demonstrate that, while men 

living around local mining communities often benefit from direct employment opportunities, 

women tend to profit from indirectly generated jobs in the service sector and are less likely to 
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work in agriculture in areas hosting active mines. However, given the substantial size of female 

agricultural employment in poor rural societies, only a portion of women who abandon farming 

is absorbed by these emerging sectors (c.f. Kotsadam and Tolonen 2016). As a result, overall 

female unemployment increases within expanding mining regions.  

The main contribution of this article is to show that the potential mining-induced labor market 

shifts and the consequential change of traditional gender roles is contingent on minerals’ control 

rights. We argue that – by relying mostly on a local labor force and creating more jobs – do-

mestic mining companies largely preserve the male breadwinner model: whereas the local male 

population finds employment opportunities within the mining sector, their spouses are not com-

pelled to search for alternative income sources and work as housewives or as subsistence farm-

ers whenever possible. In contrast, the lack of male job opportunities in mining communities 

hosting international firms prompts women to contribute to household’s income by migrating 

from the agricultural to the service sector.  

For two interconnected reasons, we expect multinational mining companies to generate fewer 

local jobs compared to domestic firms. Multinationals commonly rely on an international net-

work of skills, technology and machines, thereby operating independently from the local con-

text. While international investors have a comparative advantage in the employment of semi-

skilled and skilled labor, domestic firms have to invest more in human capacity building and 

tend to hire more locally (c.f. Wegenast et al. 2019). Qualitative evidence shows that multina-

tional oil or mining firms import skilled labor and only little low-skilled and low-paid work is 

hired locally (Mohan 2013). International resource extracting companies also tend to hire non-

local workers throughout the African continent (Lucas 1987; Taylor 1990).    

Particularly state-run domestic firms are likely to generate more jobs compared to international 

investors. Not operating under the exclusive premise of profit maximization, state-owned en-

terprises may pursue non-commercial goals. Serving as national developmental actors and hav-

ing politicians as principals, state enterprises often seek to maximize political legitimacy (La 

Porta/López-de-Silanes 1999; Wilson 2015). The employment of workers living within mining 

areas is one vehicle to promote support among voters. In fact, quantitative analyses indicate 

that government ownership in oil production or mineral extraction leads to a larger workforce 

than necessary to meet commercial goals. Public firms are thus more likely to favor excessive 

employment than private international companies (Eller et al. 2011; Hartley and Medlock 

2008). Case studies confirm that local unemployment rises after the privatization of the mining 

industry (Mususa 2010).  
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Unable to rely on expatriate workers, domestic resource extracting companies have to invest in 

local human capacity building and the promotion of local content policies, thereby fostering 

backward linkages and economic diversification.37 Adewuvi and Ovejide (2012) demonstrate 

that multinational oil companies in Africa are less likely to be involved in information exchange 

than their local counterparts. According to the authors, IOCs tend to profit from information 

flows within their internal multinational operations. Business administration studies have fur-

ther shown that the presence of local partners in the ownership structure of multinational firms 

promote technology transfer, skills upgrading and local linkages (Amendolagine et al. 2013; 

Fessehaie 2012; Morris et al. 2012). In fact, two recent studies show that international mining 

companies are less likely to hire locally and to promote local economic wealth (Wegenast et al. 

2019; Wegenast, Khanna and Schneider 2019).  

As has been argued, domestic mining companies may be more apt to create local jobs – either 

by direct employment within the mining industry or through backward and forward linkages – 

compared to international firms. Foreign companies tend to import a high share of input such 

as equipment, machinery and labor from abroad, limiting potential know-how and wage spill-

over and reinforcing the enclave character of extractive industries.  

H1: Compared to international mining companies, only domestic firms reduce local 

male unemployment.  

We claim that the described ownership-driven effects of mining on male employment have 

direct consequences for female labor market participation. Counting on the income of husbands 

employed within the mining sector, women in areas hosting domestic firms are not urged to 

search for alternative jobs, even when their traditional occupation as self-employed farmers is 

threatened by mining-induced environmental degradation or dispossession.  In contrast, by fail-

ing to employ the local male labor force, international mining companies should prompt women 

to look for new income sources. Abandoning family farming, women search for employment 

opportunities in services, petty trading retail, manual work or even prostitution. Thus, we argue 

that only areas hosting internationally-controlled mines experience a shift in female labor mar-

kets. As women’s participation in the agricultural sector of sub-Saharan African countries is 

very large and alternative sectors such as services cannot absorb all women formerly employed 

 
37 Local content laws require foreign companies to use the local labor force and local firms for the procurement of 

goods and services (see Tordo et al. 2013). 
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in farming (c.f. Kotsadam and Tolonen 2016), we further expect that total female unemploy-

ment should rise around internationally owned mines.  

H2: International mining investments promote a structural shift within female labor 

markets: compared to domestic mining companies, foreign firms reduce female em-

ployment in subsistence farming and increases female labor participation in the 

service sector. 

H3: Internationally-controlled mineral production increases total female unem-

ployment.   

 

 

4.2.2 Domestic violence   

 

Shifts in women’s occupational status and changes of gender roles traced back to factors asso-

ciated with international ownership are likely to impact on women’s propensity to experience 

domestic violence. As argued above, international ownership of mines should prompt women 

to actively look for a job as their partners are rarely directly hired by multinational companies 

and family farming may become unfeasible due to mining-induced environmental degradation 

or dispossession. Highlighted by a large body of research, changes in employment status and 

intimate partner violence seem to be closely linked (e.g. Atkinson et al. 2005; Yyas and Watts 

2009, Choi and Ting 2008). Women, left displaced from previous employment in small-scale 

agriculture, need to find new sources of employment. We argue that, by creating direct or indi-

rect job opportunities particularly for men, domestic mining companies largely preserve tradi-

tional gender roles and the male breadwinner model within rural societies. While men are em-

ployed in the mining industry or related sectors, women typically take care of the family and – 

whenever possible – continue to pursue small-scale farming activities. In areas hosting interna-

tional mining operations, contrarily, women are pushed into actively looking for jobs in order 

to contribute to the income of households.  

Theoretically, the described labor market shift may have different effects on intimate partner 

violence. The causal pathways underlying the relationship between mining, occupation and do-

mestic violence are highly complex and rather difficult to predict (c.f. Benshaul-Tolonen and 

Baum 2019:28ff).  Breaking with the male breadwinner model, new employment opportunities 

e.g. in the service sector and increasing cash earnings may reduce women’s dependence on 
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spouse’s income, strengthening their bargaining power and triggering emancipatory processes 

that oppose and condemn domestic violence. Empirical research has for example shown that 

lower gender wage gaps are associated with less violence against women (Aizer 2010) 

Benshaul-Tolonen (2018) finds evidence for this empowerment mechanism. Analyzing Af-

rica’s gold mining sector, the author hypothesizes that entrenched gender norms change due to 

shifts in women's earning potential following a transition in employment from agriculture to 

the service sector. The study shows that industrial gold mine openings have reduced women's 

acceptance of domestic violence within mining communities. In fact, martial dependency the-

ory highlights that the increase in women’s dependency on their partner as a result of a rise in 

men’s income compared to women’s income can foster domestic violence (Yyas and Watts 

2009). In the specific context of mining communities, the income effect that enables men to 

buy more alcohol can also be highlighted as a trigger of domestic partner violence (Muchade-

nyika 2016:215; Cane et al. 2013). Following this line of reasoning, internationally-controlled 

mining – that disrupts the male breadwinner model – should reduce the risk of women facing 

domestic violence.   

In contrast, the so-called backlash theory predicts that income gains are associated with higher 

exposure risk and more domestic violence. Increases in women’s resources (such as income or 

education) may lead to a higher risk of abuse as men may resort to violence in order to reinstate 

their dominance (c.f. True 2012). Cools and Kotsadam (2017:211), for example, find evidence 

that “employed women face greater risk of abuse in communities with relatively higher ac-

ceptance of wife-beating.”  In a similar vein, Heath (2014:32) demonstrates that uneducated 

women in Bangladesh tend to suffer more domestic violence when facing increasing access to 

labor market opportunities as “their husbands seek to counteract their increased bargaining 

power.”   

Resource theory, taken from the literature on the causes of domestic violence, predicts that 

overall increases of the socio-economic status of men should relieve them of the feeling of 

being an inadequate provider of material resources (Goode 1971). Increases in income may thus 

make men feel more in line with societal gender norms, thus reducing the need for compensa-

tion through domestic violence (Atkinson et al. 2005). Relative resource theory, which stipu-

lates that it is not the overall income of the family but changes in the distribution between the 

genders that causes domestic violence, would also predict that the higher relative income for 

men should leave the occurrence of domestic violence unchanged or even reduce it (Macmil-

lan/Gartner 1999; McCloskey 1996). According to our argumentation outlined above, only 
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domestic mining companies are likely to contribute to the employment of men within mining 

communities. Also, they are less likely to drive shifts in female labor markets, thus reducing 

the exposure risk among women. According to this logic, domestic mining firms should in fact 

be associated with less intimate partner violence.  

Moreover, international mining companies may considerably distort local sex ratios as they 

tend to rely on a foreign male workforce. High in-migration of non-indigenous men employed 

by international mining companies may provoke upheaval in traditional rural communities, fur-

thering social conflict and domestic violence (c.f. Jenkins 2014:334). As for example noted by 

Muchadenyika (2015), the occurrence of extramarital affairs with migrant mining workers, 

prostitution and divorce has increased with the opening of diamond mines within four analyzed 

districts in Zimbabwe.   

As the miners are mainly men, immigration leads to severe shocks to the population’s gender 

balance. The Sydney Morning Herald reports a story from the South-African town of Lephalale, 

where mine openings of an Australian company transformed the town from equal gender bal-

ance to a situation of two men per woman in only a couple of years. As reported in the story, 

the gender imbalance was followed by the arrival of the sex industry and eventually a rise in 

teen pregnancies (Bagshaw 2017). The gender imbalance and the privileged role of the foreign 

male workforce can also foster increased jealousy among local men, and the perceived threat 

of infidelity is shown to increase intimate partner violence (Conroy 2014). In fact, studies cor-

roborate the predictions of evolutionary biology that high sex ratios (i.e., more men than women 

in the population) are associated with more intimate partner violence (D'Alessio and Stolzen-

berg 2010). In particular if such shocks to local population compositions are sufficiently large, 

they may affect domestic violence directly. Thereby, the effect of international mining could 

potentially stretch beyond our main channel, which we theorize to operate through shifts in the 

labor market.  

Furthermore, the in-migration is shown to cause discontent among male indigenous men, as the 

migrants deprive them from securing jobs in the formal mining sector. Coderre-Proulx et al. 

(2016) report from Zambia that as foreign companies tend to hire mostly foreign workers and 

because of high overall unemployment levels, indigenous men are pushed to work in the infor-

mal mining sector. The marginalization of local men provides grounds for discontent, which in 

line with the resource theory of domestic violence outlined above, might provide breeding 

grounds for attempts to compensate by resorting to domestic violence taken out on women and 

children. Likewise, if men observe women adapting to the changes in labor market 
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opportunities by turning to petty trade or prostitution, relative resource theory predicts increased 

intimate partner violence as men seek to offset women’s economic advances in men’s disfavor 

(Choi and Ting 2008). 

The relationship between mining-induced employment changes and domestic violence against 

women can hence be characterized as unclear. The theoretical channels described above can all 

be in force simultaneously, and therefore partly cancel each other out, leaving an ambiguous 

result on the propensity of women to experience domestic violence in regions where domestic- 

or internationally-owned companies are the main actor within the extractive industry. Never-

theless, we hypothesize that – particularly in the long run – the intimate violence reducing effect 

of female empowerment resulting from a decline of the male breadwinner model due to struc-

tural shifts in the female labor market should prevail.  

H4: Regions hosting internationally-controlled mineral extraction experience 

lower levels of intimate partner violence.  

 

 

4.2.3 Broader implications 

 

Scrutinizing the connection between mining, unemployment and domestic violence is vital for 

a deeper understanding of how resource conflicts develop in general. As discussed above, the 

search for new employment opportunities by women living in areas hosting international min-

ing companies may contribute to their empowerment and emancipation, reducing the incidence 

of domestic violence.  

Individuals who have experienced violence either as a perpetrator or as a victim are more likely 

to behave aggressively and to support rebel and terrorist organizations (Victoroff et al. 2010). 

Radtke et al. (2011) show that experiences of violence can be transmitted through generations 

as children of battered pregnant women endure epigenetic changes that are relevant for their 

social behavior as adults. Where experiences of interpersonal violence follow from shifting 

gender norms in mining areas caused by distinctive extraction modes, a deeper understanding 

of underlying mechanisms may further the understanding of how large-scale violence develops. 

Beyond the straightforward case that unemployment lowers the opportunity costs of joining a 

rebel organization, even the perceived losses can affect the likelihood of rebellion in the light 
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of deprivation theorists such as Gurr (1970). This early grievance approach posits that collective 

feelings of frustrations can emerge in the event that people experience a large discrepancy be-

tween a reality they believe to deserve and a future state they expect. These may in turn raise 

the risk of collective violence. In Germany, for instance, changes in local gender dynamics 

following large influxes of male foreigners have been found to increase the incidence of hate 

crimes (Dancygier et al. 2019). In line with this argument, Wegenast and Schneider (2017) 

show that state repression is larger around international mines and hence in region where dis-

content is particularly large. This research suggests that risk of armed conflict and human rights 

violations experienced around mines crucially depends on the labor market integration of males 

and females in the resource sector and the exposure to intimate partner violence that missed 

economic opportunities create.  

 

 

4.3 Research design 
 

4.3.1 Mineral Ownership and Female Unemployment 

 

To test the arguments presented above, we exploit features of three unique data sources: the 

geocoded data from both the Demographic Health Survey (DHS) and Afrobarometer, as well 

as likewise georeferenced data on the ownership of individual industrial mining operations with 

a high temporal resolution. This latter dataset draws on details from Infomine (2013), the U.S. 

Geological Survey (USGS), the operating firms’ reports and their websites. Based on these 

indications, it conveys yearly information on participating companies’ shares, production status 

and exact location of 328 gold, 125 diamond and 85 copper mines for 38 sub-Saharan countries 

over the period 1997-2015 (Wegenast and Schneider 2017). Splitting these records by country 

reveals how unevenly African nations are blessed by this mineral wealth. The largest number 

of gold mines is located in South Africa, which holds a total of 146. Zimbabwe, the country 

with the second largest amount hosts 62. The remaining states range between 25 gold mines 

(Ghana), or just one (e.g. Zambia). In addition to its gold wealth, South Africa also features the 

largest amount of diamond mines, with 70. Other countries exhibit much lower numbers, with 

a maximum of 14 (Angola), or a minimum of one (e.g. Cameroon). Looking at the distribution 

of copper mines, we find that the DRC reaches the highest rank with 39, and that Zambia 
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follows second with 20. At the lower end there are states with nine copper mines such as Bot-

swana, or only one (e.g. Angola).  

Our main independent variable of interest – mining control rights – is drawn from this new 

dataset. It reflects the number of mines that are controlled by a majority of domestic or interna-

tional companies. We calculate this indicator by dummy coding each facility as majority con-

trolled whenever the relevant company owns 66 percent of the mine or more and adding this 

number up for each of our unit of observation. 

The first type of our two units of observation consists of 25 and 50 km buffer zones that we 

compute around respondents to leverage the distinct geographic disaggregation of Afrobarom-

eter data. Apart from this feature, Afrobarometer is among the richest information sources on 

Africa’s socio-economic development, as it records public attitudes throughout more than 30 

states on the continent. In order to guarantee representativeness, data are collected based on a 

multi-stage area probability approach that stratifies subnational information according to the 

format of federated units (i.e. states, provinces or regions) and their rurality. The collected de-

tails are thereby attributed to the primary sample unit (PSU). This denotes the most disaggre-

gated geographical area that is covered by reliable population data, which in most cases this is 

the enumeration area (EA). Every PSU combines eight survey respondents into one cluster. 

For the purpose of our analysis, we use round six of Afrobarometer consisting of 36 national 

surveys conducted between 2014 and 2015.38 We make use QGIS to geographically connect 

the location of Afrobarometer respondents to the mines in their proximity through two steps.  

First, we calculated the buffer zones around the centroids of each survey cluster, thereby build-

ing on the empirical strategy introduced by Knutsen et al. (2016). Second, since round six con-

tains information from the years 2014 to 2015, we computed mean control shares for each active 

mine between 2012 and 201539 and added up the number of mines per buffer satisfying the 

majority criterion.  

Figure 4.1 maps the geographic distribution of the buffer zones and mines. Majority state-

owned mines are marked in crosses, while we show internationally owned sites in triangles. In 

addition, we visualize higher mean female unemployment per buffer in darkening shades, as up 

to eight respondents share a single georeference. The map illustrates that there is both a 

 
38 We have deliberately chosen round six because our data on mining and oil control rights cover the period 1997–

2015. 
39 We check the robustness of our results using different time spans (5- and 6- years periods) when calculating the 

number of active mines within buffer zones. All results remain qualitatively unchanged. 
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substantial spatial overlap in our data, as well as a high degree of variation in unemployment 

and mine ownership throughout the continent. Female and male unemployment are dichoto-

mous variables, taking the value 1 whenever respondents report to be unemployed and actively 

looking for a job.40 Since unemployment and mining control rights may be jointly influenced 

by a range of other factors, we control for several other variables in our models. We include a 

dichotomous measure depicting whether the EA is located in a rural or an urban area. Moreover, 

we control for whether respondents often feared crime in their homes, have completed at least 

secondary education, believe that the corruption among local government officials is high41 and 

perceive their current living conditions as being good.42 To reflect the influence of discrimina-

tory policies, we incorporate an indicator conveying individual perceptions of unfair group 

treatment by the government. Finally, we also enclose a control for the level of infrastructure 

and state capacity that we proxy by respondents’ access to electricity.   

In addition to using information from Afrobarometer, we also rely on detailed survey data on 

employment status, type of work (e.g. whether women are self-employed in agriculture or work 

in services) and different types of domestic violence from the Demographic Health Survey. We 

constructed a time-series cross-sectional dataset from 52 different DHS surveys on the district 

level of analysis. Since DHS sampling procedures ensure representativeness at subnational lev-

els, we generated a disaggregated dataset considering states which are covered by two survey 

rounds or more, indicate respondents’ geo-location, and were collected between the years 1997 

and 2015. In total we could assemble this information for 21 sub-Saharan countries with this 

strategy.  We linearly interpolate the values for years in which DHS surveys were not con-

ducted.43     

For each district-year we compute the proportion of DHS respondents reporting to be unem-

ployed. In order to test the plausibility of the suggested mechanisms, we also make use of DHS 

information of whether women are self-employed in agriculture or in services. We further 

 
40 This variable is based on the question “Do you have a job that pays a cash income? If yes, is it full-time or part-

time? If no, are you presently looking for a job?” Note that Afrobarometer also asks individuals whether they are 

unemployed and not actively looking for a job (which is commonly the case for e.g. housewives or women working 

in subsistence farming).  
41 The dummy variable corruption equals 1 if the interviewee thinks that most or all of local government councilors 

are corrupt.  
42 The variable living conditions equals 1 if respondents consider their current living conditions as being better or 

much better than the conditions of others in their country.  
43 The district information was assigned to the coordinates of each survey cluster using GIS software and spatial 

data from the Global Administrative Unit Layers (GAUL). Following the strategy of Fjelde and Østby (2014), we 

matched the coordinates from DHS survey clusters with district information from GAUL polygons using the soft-

ware QGIS. The district information was then assigned to surveyed households through the DHS cluster identifier 

variable. 
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include a number of control variables that may jointly affect employment status and the location 

and/or control rights of mines: the share of the population that completed  higher education 

(Higher education), respondents’ economic situation measured by the wealth index from DHS 

(Wealth), the share of the population working in the skilled manual labor sector as a proxy for 

industrialization (Skilled labor), and whether men and women jointly decide on how the hus-

band’s income should be spent as an indicator of  gender equality (Joint spending decision).  

As the gender-specific impact of mineral control rights on unemployment may have far-reach-

ing consequences for gender hierarchies and domestic violence, we also make use of various 

indicators of gender inequality and domestic abuse provided by the DHS.44 For each district-

year we computed the proportion of DHS female respondents reporting that they have ever been 

insulted or been made feel bad by husband and partner (Insulted). In addition, we test the effect 

of different mineral ownership structures on the share of women reporting to have been punched 

by fist, or hit by something harmful by husband/partner (Punched) per district. When assessing 

the effect of mining on domestic violence, we control for women’s economic situation by using 

the wealth index (Wealth), the share of women having completed higher education (Higher 

education), the share of Muslim and Christian women within each district (Muslim, Christian) 

as well as the a proxy for gender equality (Joint spending decision). To compute values for 

years in which DHS surveys were not conducted we use the same linear interpolation strategy 

as for the dependent variable. 

 
44 These kinds of measures were not collected by Afrobarometer. 
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Figure 4.1: Mine ownership and female unemployment in sub-Saharan Africa. 

 

4.3.2 Estimation Technique 

 

In estimating the district-level effects of mines on local unemployment among women and men 

we fit the panel regression below:  

𝑈𝑑,𝑡 = 𝛽0 + 𝛽1 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽3 ∗ 𝑋𝑑,𝑡 + 𝛽4

∗ 𝑀𝑒𝑎𝑛𝑑,𝑡 + ε𝑑,𝑡 

Ud,t reports the unemployment share in district d at time t. International Mines, and Domestic 

Mines total the number of mines controlled by each type of company in district d at time t. Xd,t 

incorporates a vector of control variables, 𝑀𝑒𝑎𝑛𝑑,𝑡 adds the district-means of the explanatory 

variable. εd,t is the error term. As our dependent variables (share of unemployment, women 

working self-employed in agriculture and services) are continuous bounded response variables 

with values ranging from 0 and 1 and show skewed distribution we do not opt for a linear 

estimator (Papke and Wooldridge 2008:122). Instead, we fit the regression equation above us-

ing a pooled fractional logit model with a logit link and assuming a binomial distribution of the 



99 

 

dependent variables and optimized using maximum likelihood. Following the recommenda-

tions of Papke and Woolridge (2008), the panel structure of the data is modelled by including 

district-means of the explanatory variables. As a robustness check, we also report findings from 

linear fixed-effects models in the Appendix. We furthermore tested if our findings are robust to 

the exclusion of Ghana and Zambia, to evaluate if they are driven by the countries with the 

largest number of mining projects. Similarly, we tested if our results change if countries with 

no mineral extraction are excluded from the sample. Our findings remain virtually unchanged.45 

For the geographically disaggregated effects of mines on Afrobarometer respondents’ employ-

ment status we estimate a logistic regression that is structured as indicated below: 

𝑈𝑖 = 𝛽0 + 𝛽1 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽2 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 − 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽3 ∗ 𝑋𝑖 +  𝜂𝑐

+ ε𝑖 

Ui depicts the unemployment of individual i. International Mines and Public-Domestic Mines 

indicate the number of mining sites which are controlled by the particular type of firm in buffers 

surrounding individual i. Xi reports a battery of control variables relating to individual i. ηc 

incorporates country-fixed effects. ε denotes the error term. Furthermore, all our models use 

standard errors clustered at the country-level, since observations within the same state are un-

likely to be independent. The main coefficient of interest in both equations is β1, which displays 

the effect of international mineral exploitation on local unemployment. 

 

 

4.4 Results 
 

We start our econometric analysis by assessing the impact of mineral extraction on female and 

male unemployment irrespective of mining control rights patterns46. Table 4.1 below shows the 

average marginal effects obtained from the fractional logit regressions fitted on the DHS time-

series cross-sectional data. As observable from models 1 to 6, the effect of mining on employ-

ment seems ownership- and gender-specific. Only domestic mines are capable of reducing un-

employment among men and women (models 3 to 6). At the same time, international mines 

 
45 These tables are available upon request. 
46 The Appendix provides an overview of distribution of the independent mine ownership variables. Out of 4388 

sampled DHS districts, only a limited number has hosted mining activities during the period under consideration. 

The majority of the mines in our sample are internationally controlled. Furthermore, most respondents only expe-

rience the impact of one mine in their district. 
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increase female unemployment substantially (models 5 and 6).  Putting the size of these coef-

ficients into perspective: the average district in the sample has an unemployment level of 25.8 

percent. In comparison to this overall mean, the average female unemployment rate is consid-

erably higher, reaching 31.3 percent - while male unemployment averages at a much lower 20.6 

percent in a district.47 For female unemployment (Model 6), the coefficient for domestic mines 

signifies that on average, increasing domestic mining presence by one percentage point will 

decrease female unemployment by 0.038 percent. Scaling up multinational mines by one per-

centage point by contrast further deteriorates women’s unemployment rate by 0.112 percent on 

average (Model 6). 

As established by the full Model 4, only larger numbers of domestically owned mines likewise 

decrease the unemployment rate of men. In absolute terms, the coefficient of domestic mines is 

stronger for male than for female unemployment: Intensifying domestic mining in a district by 

a marginal one percentage point lowers men’s unemployment by 0.042 percent on average. 

Regarding the effect of control variables, we find larger population-shares with completed 

higher education and districts showing more gender equality (as proxied by joint decision to 

spend husband’s money) to consistently reduce unemployment. The finding that districts with 

higher wealth are positively associated with unemployment appears counterintuitive at first 

sight. Yet, unemployment will be larger in the more developed regions as these areas attract the 

more productive firms that constitute the formal sector of the economy (Galdino et al. 

2018:237).  

 

 

 

 

 

 

 

 
47 When calculating averages for only those observations that are non-missing in model 4 and 6, these percentages 

are slightly higher. 
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Table 4.1: Average Marginal Effect of Mineral Control Rights on Overall, Male and Female 

Unemployment per District, using DHS-Data. 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Unemployed 

all 

Unemployed 

all 

Unemployed 

male 

Unemployed 

male 

Unemployed 

female 

Unemployed 

female  

       

International 

mines 

0.000598** 0.00112** -3.82e-05 -0.000213 0.00112*** 0.00101** 

 (0.000263) (0.000500) (0.000211) (0.000347) (0.000288) (0.000453) 

Domestic mines -0.000163* -0.000276** -

0.000261*** 

-

0.000425*** 

-

0.000487*** 

-0.000387** 

 (8.52e-05) (0.000127) (7.53e-05) (8.16e-05) (0.000126) (0.000155) 

Skilled labor  -0.00350  -0.0136***  0.00108 

  (0.00333)  (0.00293)  (0.00220) 

Higher education  -0.0151***  -0.00627***  -0.0153*** 

  (0.00202)  (0.00215)  (0.00170) 

Joint spending de-

cision 

 -0.0379***  -0.0483***  -0.0245*** 

  (0.00585)  (0.00620)  (0.00544) 

Wealth  0.167***  0.115***  0.133*** 

  (0.0128)  (0.0143)  (0.0127) 

       

Observations 20,214 11,864 21,086 13,284 25,570 15,457 

Note: Fractional pooled logistic regressions with district-fixed effects and unemployment rate as dependent vari-

able. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Do international mining firms also induce a shift in the female labor market as hypothesized in 

the theoretical section? Models 1 to 4 of Table 4.2 show that, in fact, the share of women self-

employed in agriculture is significantly lower in districts hosting international mining firms 

while the percentage of female participation in the service sector is higher in these areas. On 

average, a marginal one percentage point increase in multinational mining presence reduces the 

share of female self-employed farmers by 0.178 percent. This same change, in turn, is associ-

ated with an additional 0.051 percent of women working in the service sector.  

In sum, districts where domestic mining companies operate are thus estimated to enjoy a lower 

male and female unemployment rate. Internationally controlled mining, in contrast, increases 

female unemployment. Moreover, international mining prompts a structural shift in the female 

labor market: women living in districts hosting internationally controlled mines migrate from 

subsistence farming to the service sector. Similar findings can be reported when fixed effects 

models are estimated (see Tables A4.4 and A4.5 in the Appendix). Thus, we find consistent 

evidence for hypotheses H1-H3.  
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Table 4.2: Average Marginal Effect of Mineral Control Rights on Female Sectoral Occupa-

tion per district, using DHS-Data. 

 (1) (2) (3) (4) 

VARIABLES Agriculture Agriculture Services Services 

     

International mines -0.00284*** -0.00178*** 0.000331** 0.000512** 

 (0.000644) (0.000552) (0.000160) (0.000221) 

Domestic mines -0.000140 0.000148 -0.000132*** 0.000108* 

 (0.000160) (0.000269) (3.36e-05) (5.72e-05) 

Higher education  -0.0137***  0.00331*** 

  (0.00195)  (0.000954) 

Skilled labor  -0.0256***  -0.00505*** 

  (0.00246)  (0.000849) 

Wealth  0.00636***  -0.000585*** 

  (0.00133)  (0.000145) 

Electricity  -0.0162***  0.0176*** 

  (0.00414)  (0.00243) 

     

Observations 19,097 11,880 19,097 11,880 

Note: Fractional pooled logistic regressions with district-fixed effects and share of women working in agricul-

tural and service sectors as dependent variable. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
 

Having reported the results for our time-series cross-sectional estimations employing DHS data, 

we now check the robustness of our findings on the ownership-employment nexus using an 

alternative empirical strategy and relying on a different data source. As previously noted, we 

calculate logistic regressions with country dummies employing cross-sectional data from round 

six of Afrobarometer. Our independent variable of interest is the number of mines within a 

radius of 25 or 50km from each single respondent. We thereby directly compare respondents 

living in the proximity to operating mines with interviewees living more than 25 or 50km away 

from any mine.  

In line with previous findings from Kotsadam/Tolonen (2016), our results summarized by Table 

4.3 below indicate that the effect of mineral extraction on local employment is gender-specific. 

While mining seems to have no overall effect on local unemployment rates (Model 2), it ten-

dentially decreases unemployment among men (models 3 and 4) and increases the probability 

of women reporting to be unemployed (models 5 and 6). Note that the overall effect of increas-

ing the number of mines in the buffer zone on unemployment – irrespective of gender – is non-

significant (Model 2).  Most of the control variables are in line with our expectations. While 

respondents enjoying a better economic situation as well as access to electricity have a reduced 

unemployment risk, interviewees who experience higher criminality are more likely to suffer 

from unemployment (Model 2). All remaining control variables are not statistically significant. 
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Table A4.6 in the Appendix repeats the estimations using 25km buffer zones. It is striking that, 

using narrower buffers, the main results reported above become non-significant. This may have 

two major reasons. It may be indicative that domestic mining companies may rather reduce 

male employment by promoting spillovers to a broader region around mines (instead of through 

direct employment). Moreover, models using 25km buffer zones may lack statistical power, as 

matchings between Afrobarometer’ respondents and mines become less likely.  

 

Table 4.3: Effect of Mining on Overall, Male and Female Unemployment, using Afrobarome-

ter-Data and 50 km Buffers. 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Unemployed 

all 

Unemployed 

all 

Unemployed 

male 

Unemployed 

male 

Unemployed 

female 

Unemployed 

female 

       

Mines 0.00146 0.00292 -0.0139** -0.0117* 0.0150** 0.0159** 

 (0.00640) (0.00612) (0.00621) (0.00622) (0.00756) (0.00676) 

Living conditions  -0.196***  -0.202***  -0.194*** 

  (0.0502)  (0.0593)  (0.0563) 

Secondary Educa-

tion 

 0.0461  -0.00243  0.118 

  (0.0922)  (0.102)  (0.0996) 

Urban area  -0.0500  -0.0466  -0.0522 

  (0.0964)  (0.0962)  (0.116) 

Discrimination  0.0950  0.145*  0.0543 

  (0.0672)  (0.0789)  (0.0676) 

Crime  0.0818**  0.0708*  0.0867 

  (0.0417)  (0.0414)  (0.0656) 

Local corruption  0.0446  0.0696  0.0163 

  (0.0345)  (0.0452)  (0.0465) 

Local state capacity  -0.162***  -0.263***  -0.0716 

  (0.0623)  (0.0673)  (0.0676) 

Constant -2.070*** -1.788*** -1.957*** -1.557*** -2.194*** -2.053*** 

 (3.82e-10) (0.121) (4.98e-10) (0.128) (1.58e-08) (0.139) 

       

Observations 53,691 36,782 26,692 18,714 26,998 18,067 

Pseudo R-squared 0.0517 0.0482 0.0545 0.0538 0.0544 0.0491 

Country-dummies Yes Yes Yes Yes Yes Yes 

Note: Logistic regressions with country dummies and unemployment as dependent variable. 

Standard errors clustered at country-level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

In a second step, we test our core claim that the impact of mineral extraction on employment 

rates is not only gender-specific but also dependent on the governance structure of the operating 

mining company. As shown by Table 4.4, it indeed seems to matter whether men and women 

live close to a predominantly domestic firm or a foreign multinational company. Model 3 and 

4 show that living close to domestically-controlled mining firms significantly reduces 
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unemployment among men. In contrast, the odds for a woman to experience unemployment are 

estimated to increase by each internationally-owned firm in a woman’s proximity (models 5 

and 6). While the odds of reporting to be unemployed increase by around 3 percent with each 

additional internationally-controlled mine for women, they decrease by around 1.11 percent 

with each additional domestically owned mine for the male population. The negative effect of 

domestic mines on male employment remains significant when 25km buffer zones are used 

(model 4 of Table A4.7). However, the positive impact of multinational mining firms on female 

employment vanishes (model 6).  

 

Table 4.4: Effect of Mineral Control Rights on Overall, Male and Female Unemployment, us-

ing Afrobarometer-Data and 50 km Buffers. 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Unemployed 

all 

Unemployed 

all 

Unemployed 

male 

Unemployed 

male 

Unemployed 

female 

Unemployed 

female 

       

International mines 0.0207** 0.0232* 0.0157** 0.0174* 0.0268* 0.0306** 

 (0.0102) (0.0120) (0.00680) (0.00985) (0.0162) (0.0154) 

Domestic mines -0.0521** -0.0498** -0.105*** -0.0965*** -0.0123 -0.0151 

 (0.0232) (0.0214) (0.0332) (0.0274) (0.0235) (0.0215) 

Living conditions  -0.195***  -0.200***  -0.193*** 

  (0.0498)  (0.0591)  (0.0559) 

Secondary education  0.0455  -0.00313  0.117 

  (0.0920)  (0.102)  (0.0993) 

Urban area  -0.0470  -0.0420  -0.0504 

  (0.0961)  (0.0961)  (0.116) 

Discrimination  0.0929  0.141*  0.0539 

  (0.0683)  (0.0807)  (0.0681) 

Crime  0.0829**  0.0735*  0.0870 

  (0.0417)  (0.0408)  (0.0656) 

Local corruption  0.0450  0.0712  0.0156 

  (0.0341)  (0.0443)  (0.0463) 

Local state capacity  -0.164***  -0.266***  -0.0729 

  (0.0619)  (0.0673)  (0.0670) 

Constant -2.070*** -1.789*** -1.957*** -1.559*** -2.194*** -2.053*** 

 (3.82e-10) (0.119) (4.98e-10) (0.126) (1.58e-08) (0.138) 

       

Observations 53,691 36,782 26,692 18,714 26,998 18,067 

Pseudo R-squared 0.0518 0.0484 0.0550 0.0543 0.0544 0.0493 

Country-dummies Yes Yes Yes Yes Yes Yes 

Note: Logistic regressions with country dummies and unemployment as dependent variable. 

Standard errors clustered at country-level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The reported findings suggest that natural resource ownership structures need to be taken more 

seriously when assessing gender-based labor market inequalities induced by extractive 
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industries. Our findings indicate that the relationship between resource extraction and unem-

ployment is moderated by resource control rights regimes. While domestic mining companies 

seem to employ a large share of men within extractive communities, multinational mining firms 

do not reduce unemployment rates among the local male population. At the same time, interna-

tional companies increase the share of women actively looking for a job and shift female em-

ployment from subsistence farming to the service sector.  As we show next, this also has impli-

cations for gender hierarchies and the incidence of domestic violence. While domestic con-

trolled mining seems to reproduce the male breadwinner model, international mining compa-

nies may indirectly contribute to women’s empowerment by inducing structural labor market 

shifts.   

Tables 4.5 and 4.6 below show that in particular the presence of international mining companies 

seems to reduce domestic abuse as proxied by the share among women per district that indicate 

in the DHS survey to have been frequently insulted or punched by their intimate partner. On 

average, the percentage of women per district reporting to have been insulted by intimate part-

ners in the recent past lies at 22.8. In the full model 2 of Table 4.5, a marginal one percentage 

point increase of multinational mining presence diminishes the share of women suffering from 

such verbal abuse by 0.289 percent on average.  
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Table 4.5: Average Marginal Effect of Mineral Control Rights on Women per District being 

insulted, using DHS-Data. 

 (1) (2) (3) (4) 

VARIABLES Insulted Insulted Insulted Insulted 

     

International mines -0.00176*** -0.00289*** -0.00288*** -0.00298*** 

 (0.000532) (0.000675) (0.000645) (0.000633) 

Domestic mines -0.00107*** 1.15e-05 2.25e-05 -1.10e-05 

 (0.000248) (0.000119) (0.000121) (0.000107) 

Higher education  -0.00951** -0.00914** -0.00919** 

  (0.00374) (0.00355) (0.00378) 

Wealth  0.0632*** 0.0657*** 0.0702*** 

  (0.0171) (0.0170) (0.0170) 

Joint spending decision  -0.0329*** -0.0323*** -0.0278*** 

  (0.00712) (0.00696) (0.00711) 

Muslim  -0.0101*** -0.0104*** -0.00908*** 

  (0.00259) (0.00268) (0.00264) 

Christian  -0.00122 -0.00138 0.0110 

  (0.00985) (0.0101) (0.0105) 

Agriculture   0.00441  

   (0.00480)  

   (0.00642)  

Services    -0.00796*** 

    (0.00181) 

     

Observations 15,449 6,455 6,455 6,455 

Note: Fractional pooled logistic regressions with district-fixed effects and share of women being insulted as de-

pendent variable. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Physical abuse by partners with punches has occurred to 11.3 percent of all women in the sam-

ple. In this case, a marginal one percentage point rise in international mining reduces the share 

of women being punched by 0.131 percent in model 2 of Table 4.6. Domestic mining firms, in 

contrast, have no significant effect on intimate partner violence in the full models of both tables. 

To test our underlying assumption that the shift of female labor from subsistence farming to the 

service sector may explain the reduction of domestic violence within districts hosting interna-

tional mining sites, we include the share of women self-employed in farming and working in 

the service sector as control variables. As observable in model 4 of Tables 4.5 and 4.6, female 

labor market participation in the service sector seems to significantly reduce the percentage of 

being insulted or punched within districts. In contrast, model 3 of Table 4.6 shows that women 

working as self-employed farmers are more frequently punched. Note, however, that the coef-

ficient of international mining remains negative and significant after the introduction of these 

two control variables. Thus, it seems that – apart from prompting a structural labor market shift 
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– internationally controlled mines affect domestic violence through an additional channel not 

accounted for in this article. Future research specifying and testing the mechanisms linking 

mining, labor market outcomes and intimate partner violence seems warranted. All results re-

ported above remain qualitatively unchanged when using linear fixed effects (see Tables A4.8 

and A4.9 of the Appendix). 

 

Table 4.6: Average Marginal Effect of Mineral Control Rights on Women per District being 

punched, using DHS-Data. 

 (1) (2) (3) (4) 

VARIABLES Punched Punched Punched Punched 

     

International mines -0.000628** -0.00131*** -0.00127*** -0.00141*** 

 (0.000280) (0.000276) (0.000317) (0.000261) 

Domestic mines -0.000265** -5.62e-05 2.05e-05 -7.42e-05 

 (0.000128) (8.83e-05) (9.18e-05) (8.33e-05) 

Higher education  -0.00993*** -0.00803*** -0.00972*** 

  (0.00149) (0.00138) (0.00147) 

Wealth  -0.00288 0.0172 0.00258 

  (0.0127) (0.0124) (0.0127) 

Joint spending decision  -0.0256*** -0.0227*** -0.0218*** 

  (0.00548) (0.00540) (0.00552) 

Muslim  0.00418*** 0.00407*** 0.00536*** 

  (0.00153) (0.00157) (0.00162) 

Christian  0.00336 0.0116 0.0144* 

  (0.00813) (0.00803) (0.00855) 

Agriculture   0.0341***  

   (0.00432)  

   (0.00533)  

Services    -0.00567*** 

    (0.000956) 

     

Observations 18,418 6,491 6,491 6,491 

Note: Fractional pooled logistic regressions with district-fixed effects and share of women being punched as de-

pendent variable. Robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

In sum, we find evidence that the presence of international firms extracting mineral resources 

may contribute to women’s emancipation and reduce intimate partner violence. The potential 

reduction of gender wage gaps and female empowerment as a direct consequence of a structural 

labor market shift seems to prevail over other channels linked to unfavorable sex ratios or the 

described backlash as well as relative resource theory.  
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4.5 Conclusion 
 

The gendered aspects of the resource course have received increased attention in recent years. 

In this article, we have provided a theoretical framework that relates two negative effects for 

females of resource abundance – increased unemployment and a growing risk of interpersonal 

violence – to the ownership arrangements of mines. Our empirical analysis shows that the effect 

of internationally controlled mines may be a blessing and a curse at the same time. Our results 

indicate that regions in which mines are predominantly owned internationally experience higher 

male and female unemployment.  At the same time, international mining companies seem to 

trigger a structural shift in the female labor market and an overall empowerment of women. 

Female employment in agriculture shrinks around international mines, but grows in the service 

sector. According to our argumentation, this divergence has direct consequences for regional 

domestic violence. Employment in the service sector empowers women and accounts for the 

reduced risk for them to experience violence from their partners. We notably observe a smaller 

exposure to insults and a reduced risk for being punched for females who live close to interna-

tional mines.     

Our article thus qualifies the literature on the resource curse in at least three different ways. 

First, we develop a micro-level theory that centers on the decision making of the crucial actors 

in this domain - employers, the employed and unemployed female workers, as well as their 

partners. The theory predicts that international ownership in the mining sector disrupts tradi-

tional gender roles. The empirical analysis confirms that different mineral ownership patterns 

have different gender-specific effects on local employment levels and consequently different 

impacts on domestic violence. Thus, our article adds to the emerging literature that sees own-

ership arrangements as one of the crucial mechanisms through which resource abundance can 

be meaningfully linked to a diverse set of social and economic ills. Second, we contend that 

these findings provide an important stepping stone in the development of individual level mo-

tivations to join a rebellion. As the job market situation around an internationally owned mine 

worsens, working in the informal sector of the economy or joining a rebel organization become 

more attractive. This further confirms the finding that state repression is higher close to inter-

national in comparison to national mines (Wegenast and Schneider 2017). In addition to this, 

the increased levels of interpersonal violence in these regions diminishes the inhibition toward 

the usage of force in general. Third, by taking a disaggregated view, we demonstrate that the 

often inconclusive results of research on the resource curse might be due to the aggregation bias 
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of most studies in which country- or dyad-years are juxtaposed. Such analyses typically oversee 

the large intra-country variance that exist in the ownership arrangement with a country´s mining 

sector. 

A further factor that has received only scant attention in the literature so far are the costs asso-

ciated with resource extraction. If a certain resource is to be unearthed from a particular site, 

the investment costs might exceed the financial opportunities of the country or region in which 

the mine will eventually be situated. To test this relationship convincingly, we would need de-

tailed information on how large the investments would have to be and where the real and po-

tential mines can be found. Future work might show that the negative aspects of international 

ownership of mines partly depend on the investment needs for an extraction site. Such a result 

would, however, not weaken the responsibility that international investors have in mining re-

gions. As this article has shown, international mining companies do not sufficiently live up to 

their obligations to further female empowerment. 
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5 Educational Resource Curse? A Disaggre-

gated Analysis of Oil Ownership and Hu-

man Capital Formation 
 

5.1 Introduction  
 

Children from sub-Saharan countries have far lower chances to enjoy education than those from 

any other world region (UNESCO 2015). As part of the United Nations Millennium Develop-

ment Goals, more than 160 states consequently formulated a strong commitment at the 2000 

World Education Forum in Dakar: they decided that the universal education of children, ado-

lescents, and adults should be achieved by 2015. A recent report provides a sobering assessment 

in this regard: more than 20 percent of African children and even 36 percent of adolescents still 

do not attend school (UNESCO 2015). Shortly before meeting the scheduled term, UNESCO 

as the spearheading organization published a report keenly noting that many educationally un-

derperforming African countries are also rich in natural resources. Strikingly, these states ap-

pear to suffer rather than to benefit from their endowments, through a phenomenon by which 

natural riches have detrimental effects on growth, known as the resource curse. To turn this 

curse into a blessing the paper makes an intriguing proposition: “Education is a key ingredient 

of long-term equitable economic and social development; therefore natural resource revenue 

should be also used to fund education – whether to build infrastructure or to pay teachers’ sal-

aries” (UNESCO 2013:3).  

The view that resource wealth could better educational performance starkly contrasts the aca-

demic literature, which stresses how adversely it impacts human capital formation. Among oth-

ers, it may increase the opportunity costs of schooling, encourage rent-seeking and promote 

deindustrialized economic enclaves (Gylfason 2001; Marchand and Weber 2017). So far, the 

evidence that natural resource dependence is associated with poorer educational outcomes thus 

remains uncontested (c.f. Ahlerup et al. 2019; Birdsall et al. 2001; Blanco and Grier 2012; 

Deaton and Niman 2012; Edwards 2016; Kumar 2017). 

The report directly illustrates the challenges that resource-endowed governments face and gives 

hands-on policy advice. Zambia, for instance, privatized its naturel resources following recom-

mendations made by the International Monetary Fund and the World Bank, but struck unfavor-

able agreements with multinational companies. This decreased its ability to sustain social 
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spending and lowered school enrollment from 85 to 70 percent from 1986 to 1999. Botswana 

took a different approach, forging deals on an equal base with international resource firms. 

Dedicating this revenue flow continuously to education, the government was able to reach uni-

versal primary education and raise secondary education up to 82 percent – which is twice the 

continent’s mean. UNESCO asserts that with a steady and transparent educational spending of 

natural resources, Ghana, Guinea, Malawi, Uganda and Zambia could reach universal primary 

education, especially in light of recent oil discoveries (UNESCO 2013). 

As this is both promising but consequential policy advice, we believe academic work is needed 

which puts it to a test. We seek to shed light on its potential by theoretically delineating the 

effects that greater government involvement in natural resource revenue generation has on ed-

ucation through national oil companies (NOCs). Our core argument is that NOCs differ from 

other companies in two fundamental ways. First, state-controlled extractive firms do not focus 

exclusively on profit maximization, but simultaneously on political support – which may be 

gained by financing local public goods such as schools. Second, state oil companies have higher 

incentives to engage in local human capacity building, as they cannot rely on skilled and semi-

skilled expatriate labor (c.f. Wegenast et al. 2019).   

To juxtapose existing evidence on local detrimental impacts, we examine the effect of state oil 

production at geographically disaggregated levels. We do so by connecting novel data on indi-

vidual oilfields’ property rights to the educational attainment of Demographic Health Survey 

(DHS) respondents.  

This article proceeds by reviewing the literature on natural resources’ effects on education and 

outlining how oilfields’ control rights affect schooling in the next two chapters. Chapters four 

and five describe the research design and our findings, and the final section concludes. 

 

 

5.2 Literature review: Evidence on the Educational Resource Curse 
 

Following the seminal work by Sachs and Warner (1999), a growing body of literature has 

analyzed the existence and causes of the so-called resource curse.48 Positive as well as negative 

 
48 According to Sachs and Warner (1999), natural resources may hinder economic growth in developing countries 

when resource booms prompt the appreciation of the real exchange rate and reduce the competitiveness of non-

resource commodities. 
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evidence of the counter-intuitive finding that countries rich in particular natural resources tend 

to experience slower growth has grown steadily over the last two decades (c.f. Havranek et al. 

2016; Badeeb et al. 2017).  

A recent wave of studies has developed sophisticated research designs to assess the impacts of 

natural resources on various socio-economic and political outcomes at a more disaggregated 

level of analysis. Authors have employed quasi-experimental settings to test the impact of oil 

deposits on corruption (e.g. Vicente 2010), relied on novel data on oil discoveries to tackle the 

possible endogeneity of political and economic institutions (e.g. Arezki et al. 2017; Tsui 2011) 

or explored within-country variance when estimating the impact of resource production on in-

come levels and living standards (Aragón and Rud 2013; Loayza et al. 2013), poverty (Deaton 

and Niman 2012), inequality (Loayza et al. 2013), unemployment (Kotsadam and Tolonen 

2016), conflict (Berman et al. 2017) or the provision of public goods (Caselli and Michaels 

2013).  

As several recent review articles point out, these innovative studies often provide mixed evi-

dence regarding a socio-economic or political resource curse (c.f. Badeeb et al. 2017; Gamu et 

al. 2015; Marchand and Weber 2017; Van Der Ploeg and Poelhekke 2017). It appears that the 

impact of natural resources at the local and country levels is contingent on a complex interplay 

between institutional contexts, resource types, the extent of resource dependence vis-à-vis re-

source abundance, and possible economic spillovers (c.f. Havranek et al. 2016).  

Besides studying the effects of natural resources on the socio-economic and political outcomes 

outlined above, some authors have also examined the evidence of an educational resource curse. 

Countries or regions rich in natural resources could experience lower educational attainment, 

coverage, or quality. Gylfason (2001) and Birdsall et al. (2001) were among the first to address 

the possibly detrimental effects of resource wealth on human capital formation at the country 

level. According to the authors, extractive industries require less high-skilled labor, thereby 

weakening public and private incentives to accumulate human capital. In addition, commodity 

price uncertainty often leads to erratic and restrictive public spending (Gylfason and Zoega 

2006; Mikesell 1997). Different country-level analyses have corroborated the negative effect 

of extractive industries on educational outcomes (Blanco and Grier 2012; Edwards 2016).   

Yet, the empirical evidence for an educational resource curse at the local level is mixed.  Using 

data from a survey of Chilean households, Jensen et al. (2012), for example, find that children 

of household heads employed in extractive industries are less likely to attend school. The 
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authors argue that the labor-intensive and low-skilled character of extractive industries may 

lead children to “leave school either to work or to help at home so other adults in the family can 

work” (Jensen et al. 2012:8). Also focusing on the opportunity costs of education, Black et al. 

(2005) find that coal booms lead to more school dropouts in the USA due to lower expected 

returns to skills (see also Ahlerup et al. 2019, and Kumar 2017). Using Indonesian socio-eco-

nomic surveys, Edwards (2016) shows that children in mining-dependent districts are less likely 

to pursue secondary schooling than those in neighboring districts in the same province.  

Other disaggregated studies point to a positive relationship between education spending and 

hydrocarbon booms. Newell and Raimi (2015) and Weber et al. (2016), for example, show that 

the development of shale oil and gas increased revenues for schools within hydrocarbon-rich 

areas in the US. James (2015) reports that public spending on education is higher in resource-

rich US states, Caselli and Michaels (2013) show that oil revenues have moderately increased 

educational spending in Brazilian municipalities. 

While the studies reported above have gathered important empirical evidence on the resource-

education nexus, the mechanisms linking resource extraction to educational outcomes remain 

poorly understood. In particular, research should shed more light on the institutional and regu-

latory conditions through which extractive industries may affect the provision of education (c.f. 

Daniele 2011). In this article, we seek to address major shortcomings of the literature reviewed 

above. Instead of focusing on a specific region within a country, we analyze the effect of hy-

drocarbons on educational outcomes using a geographically disaggregated analysis that relies 

on a larger sample of eight African countries. Moreover, we consider institutional contexts by 

recognizing that this effect is contingent on control rights regimes.49  

 

 

5.3 Theory: The Importance of Natural Resource Control to Educational 

Outcomes 
 

Although resource-dependent states at large regularly feature weak institutions, rent-seeking 

economies and a corrupt state apparatus (c.f. Karl 1997; Luciani 1987; Mahdavy 1970), scholars 

 
49 Initially, Luong and Weinthal (2006) drew attention to the importance of ownership structures when analyzing 

the resource curse, arguing that state-controlled oil production has a particularly detrimental effect on economic 

growth. 
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find that differences in the ownership and control of natural resources have distinct impacts on 

welfare policies. Initially, Luong and Weinthal (2006) drew attention to the importance of own-

ership structures when analyzing the resource curse, arguing that state-controlled oil production 

has a particularly detrimental effect on economic growth. Ross (2012) illustrates additional ad-

verse effects on democracy, conflict, and women’s empowerment. Hinojosa et al. (2012), in 

contrast, find a positive association between states’ resource revenue and social policy and con-

clude that rents may be used by governments as a springboard to launch social policies devoted 

to enhancing social welfare. Moreover, Wegenast (2016) shows that high levels of state-con-

trolled hydrocarbon production lead to more welfare spending, while intermediate quantities 

promote intrastate conflict. Khanna (2017) reveals that the conjunction of state ownership and 

control is conducive to economic growth only under pertinent institutional environments. Re-

cent scholarly contributions have further highlighted the importance of considering natural re-

source control rights when analyzing the impact of extractive industries on local economic 

wealth (Harleman and Weber 2017; Wegenast et al. 2018), employment levels (Wegenast et al. 

2019) or social conflict (Christensen 2018; Wegenast and Schneider 2017).  

In line with these previous studies, this article claims that the effect of resource production on 

socio-economic outcomes decisively varies with the ownership of the extracting companies. 

Our focus thereby lies on petroleum, because of its capital-intensive extraction. Although min-

erals such as gold are likewise extracted with expensive industrial machinery and small num-

bers of highly skilled workers, labor-intensive artisanal sites requiring little know-how also 

exist – often in the very vicinity of industrial mines (Ahlerup et al. 2019). Evidently, this will 

bear on the opportunity costs of education to individuals. Since we are interested in the political 

mechanisms affecting local resource-lead development, we isolate oil as the resource that is 

unlikely to affect individuals’ decision-making depending on its mode of extraction. Specifi-

cally, we argue that state-controlled oil production is more conducive to the local provision of 

welfare goods such as education than non-state-controlled resource extraction. Two fundamen-

tal features of national oil companies may explain their greater inclination to promote educa-

tional attainment.  

The first is that government-controlled enterprises have politicians as principals.50 Rather than 

prioritizing profit maximization, politicians may seek to promote social benefits through the 

provision of public goods in order to attain political support. Second, state-owned oil companies 

 
50 For a review of the evolution of the principal-agent paradigm see Miller (2005).  
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have higher incentives to engage in local human capacity building, as they cannot rely on skilled 

and semi-skilled expatriate labor (c.f. Wegenast et al. 2019).   

The perception of state-owned enterprises as social actors has a long tradition in the social 

sciences (Evans 1995; Kaldor 1980; Marcel and Mitchell 2006; Schumpeter 1942). After a 

longer period of liberalization and under the impression of high petroleum prices, this idea also 

gained popularity among the newly resource producing African nations. In particular the be-

ginning years of the new millennium saw a stark increase in the number of NOCs – oil and gas 

companies owned by the government (Tordo et al. 2011).  

Typically, NOCs promote economic and political goals that depart from profit maximization 

(Tordo et al. 2011). State companies’ concerns regarding the employment of workers living 

within oil-extraction areas are an example. According to Hartley and Medlock (2008), NOCs 

are more likely to favor excessive employment than private international oil companies (see 

also El-Katiri 2014:29). Applying stochastic frontier estimations, Eller et al. (2011:638) assert 

that “government ownership tends to result in a larger workforce than necessary to meet purely 

commercial objectives.” Case studies confirm that regional unemployment rises after the pri-

vatization of resource production (c.f. Mususa 2010).  

If governments decide to advance economic development through direct state involvement in 

oil production, the measure of choice often is free equity holding in joint venture extraction 

projects with the private sector (Besada and Martin 2015:278). The 2010 legislation of Tanza-

nia, for example authorizes the government to negotiate free state equity interests in all projects 

that surpass a certain monetary value. This participation does not require any financial contri-

butions from the state and still guarantees economic rights and voting prerogatives in the com-

mon stock of the project (Williams 2012:408). Since 2011, the laws of Guinea more stringently 

even stipulate a free state equity participation of 15 percent in all projects that are subject to an 

additional 20 percent acquisition on an individual base (Williams 2012:404). 

Taking direct ownership in of natural resources is perceived as a way for host nations to ensure 

that the endowments contribute to their development by means of local content policies. These 

demand that firms source a specific portion of the final product’s value locally, to promote 

economic growth through intersectoral linkages, to increase the competitiveness of domestic 

companies, and to generate local employment (Nwapi 2015:202). State ownership over re-

sources thus allows political elites to precisely control where revenues flow (c.f. Victor 2013).  
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Scholars show that fiscal transfer policies tend to benefit resource-rich regions, which can de-

vote commodity windfalls to promote human capital or develop local infrastructure. Mosley 

(2017), for example, describes how resource-abundant areas have profited from fiscal decen-

tralization in Ghana (see also Cust and Rusli 2014). As shown by Tordo et al. (2011), NOCs of 

several African countries fund a variety of public goods in extractive regions, as they are usually 

the most competent managerial organization. Consequently, they often carry out public tasks 

with no immanent connection to the extractive sector.  

Connected to the social view of state-owned enterprises as national development actors, a po-

litical perspective suggests that politicians running state-controlled companies will use these 

for political gains (La Porta and López-de-Silanes 1999; Wilson 2015). In this vein, research 

on local content policies in Africa cautions against their usefulness to further local economic 

development. Governments often appear to use the components relating to local employment 

and local contractual arrangements strategically. This yields vital influence for politicians who 

can grant favors to political supporters to secure their power, and thus leads to a system of 

patronage which diminishes economic efficiency (Wiig and Kolstad 2010:179).  

The governmental participation through free equity shares in each oilfield usually forms the 

element of local content policies which enables the patronage networks to reach out even to 

individual extraction projects. Contradicting notions of local benefits, Ghanaian state-owned 

equities, for instance, generate substantially less revenues compared to the royalty payments 

that foreign resource companies disburse directly to the state. The true purpose of this provision 

instead appears to consist in tendering a direct governmental channel to a specific extraction 

facility, by allowing the central executive to appoint representatives on joint venture boards. As 

a large number of national politicians has a seat on such a board and the lease agreements are 

subject to confidentiality, it creates a climate in which patronage may flourish (Ayee et al. 

2011:29). The significance of ethnicity in African politics thereby bears strongly on appoint-

ments to the boards. In 2009, for instance, the Ghanaian ruling party National Democratic Con-

gress (NDC) – which draws its main support from the country’s second largest group, the Ewe 

– was accused of staffing the boards purposefully with those parliamentarians that are members 

of the party (Ayee et al. 2011:46).  

Unsurprisingly, local content policies have been found to be the subject of extant clientelism. 

In the extractive sectors of Mozambique, for example, supporters of the government are the 

main beneficiaries of local content policies captured through state ownership (Hansen et al 

2015:216). As a result, cartels are emerging in key sectors surrounding the industry, leading to 
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inflated prices and thus considerable losses in terms of investment, spillovers, capability build-

ing – and ultimately welfare (Hansen et al. 2015:219). Similarly, in Tanzania, enterprises owned 

by members of the governing elite gained profitable contracts with resource firms but did not 

involve local populations with proportionate jobs opportunities (Lange and Kinyondo 

2016:1101). In Ghana, the central government administers a resource development fund, which 

transfers a share of resource royalties to the subnational governments of each district. The heads 

of these local governments are often accused of misusing the revenues for patronage purposes, 

since they are directly appointed by the government. In 2012, for instance, ninety percent of the 

amount dedicated to the Kwanre East District was diverted by the local chief to benefit sup-

porters of the national government (Standing and Hilson 2013). 

When overseeing NOCs, politicians may also increase political support among voters by em-

ploying oil rents to provide education. El-Katiri (2014) stresses how the provision of public 

goods such as free healthcare and education serves survival-oriented motivations of political 

elites within oil-rich countries. Ghanaian president Akufo-Addo, for example, has recently an-

nounced that the country’s mineral and oil revenues will be used to provide free secondary 

education (Da Costa 2017).  

Among communities that live nearest to the oilfields and that are most affected by the produc-

tion, pressures for local content provision are often quite strong. Oil companies thus frequently 

support schools surrounding their extractive installations by financing the necessary infrastruc-

ture (Tordo et al. 2013). In Angola, for example, the national oil company Sonangol, spent 

US$2.5 million to repair a secondary school in the central Kwanza Sul Province in 2007, an 

area which holds an estimated potential of 813 million barrels of oil (Government of Angola 

2007, Reuters 2016). During 2017, the National Petroleum Corporation of Namibia 

(NAMCOR) devoted over US$20,000 to education (Kauta 2017). Most of this amount was 

dedicated to schools in the Kavango region, which is in the early phase of oil exploration (NBC 

2017).  

The government-owned Tanzanian Petroleum Development Corporation (TPDC) similarly do-

nated over US$200,000 to education between 2014 and 2015. These revenues accrued to the 

SongoSongo and Mpuyule secondary schools in Lindi and Mtwara – the regions with the coun-

try’s earliest oil discovery (Katunzi and Siebert 2015, TPDC 2016). The Botswanan national 

oil company Botswana Oil Limited (BOL) donated computer equipment to the Madikwe school 

in 2016. This was part of its CSR policy, which explicitly targets communities from its opera-

tive locations (Sentsho and Mokgatlhe 2016). Similarly, the National Hydrocarbons 
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Corporation of Cameroon (SNH) supports the country’s best secondary schools by providing 

textbooks and IT hardware. In addition, it grants awards to particularly well-doing students and 

teachers from schools near the company’s extraction sites (SNH 2016).  

The second characteristic of NOCs conducive to educational investments is that they face 

higher incentives to invest in local capacity building as – unlike foreign companies – they can-

not rely on an international network of skills and technology. Skill shortages across the industry 

value chain can be found in most of petroleum-producing states. Especially engineers, geosci-

entists but also midlevel technical and managerial professionals are hardly available in these 

countries. In order to fill this gap, multinational resource extracting firms commonly import 

foreign labor (Tordo et al. 2013:xvi). Chinese mining or oil companies, for example, are be-

lieved to rely on expatriates not only for managerial positions and higher-skilled jobs but also 

for the realization of semi-skilled and labor-intensive tasks (Smith 2013:178, 195; Zhao 

2014:1044). In contrast, NOCs are largely dependent on the supply of indigenous skills, as 

importing foreign workers is too costly.  

Recently, the Group Executive Director of the Nigerian National Petroleum Corporation, Philip 

Chukwu, complained that “[d]espite the execution of mega projects and development of deep-

water blocks, there have been acute local skill shortages and dearth in competent technical 

manpower to execute these projects” (NNPC 2019). To remediate this shortage, the company 

is implementing an engineering design program as well as a welders training and certification 

program and has established different training institutes throughout the country. To address the 

same issue, South Africa’s NOC, PetroSA, established the Centre of Excellence (COE) which 

teaches essential skills demanded by South Africa’s petrochemical sector, by training chemical 

electricians, instrument mechanics, fitters, riggers, welders and boilermakers.51 The company 

also highlights its “comprehensive student and learner development programme designed to 

equip the next generation of PetroSA employees with the expertise and experience to excel 

personally and professionally.”52 

The Angolan Law 10/79 explicitly mandates that Sonangol, the country’s national oil company, 

engages in the training of nationals. The law followed the recognition that the earlier abruptly 

introduced quotas for nationals in the oil sector where not covered by sufficient human capital, 

which had caused highly inflated salaries (Soupa and Mexis 2018). In the earlier mentioned 

Kwanza province, the country’s National Oil Institute therefore opened a training center in 

 
51 See http://www.petrosa.co.za/driving_change/Pages/Centre-of-Excellence.aspx  
52 See http://www.petrosa.co.za/driving_change/Pages/Student-and-Learner-Centre.aspx 

http://www.petrosa.co.za/driving_change/Pages/Centre-of-Excellence.aspx
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2013, where students attain engineering education relevant to the oil and gas sector (Macauhub 

2013) 

Kenya, with its National Oil Company of Kenya (NOCK) currently embarks on a similar path 

and invites interested institutions to participate in establishing an Oil and Gas Training School. 

The goal is to develop young nationals with at least secondary education into a workforce able 

to enhance and secure the country’s petroleum reserves (NOCK 2018). In addition, the govern-

ment funds the Morendat Institute of Oil & Gas (MIOG) through the national pipeline company. 

This institute is the third largest oil and gas training center in Africa and forms part of Kenya’s 

ambition to become the gateway to the petroleum transport in East and Central Africa (KPC 

2017).  

In this section, we have argued that state-controlled resource production leads to higher levels 

of educational provision than resource extraction conducted by non-public enterprises. State-

owned firms often have a developmental mandate and are used by governments to gather polit-

ical support. In addition, state-controlled resource companies have higher incentives to counter 

local skill shortage by engaging in local capacity building. Thus, NOCs should be more inclined 

to invest in local schooling. We propose the following hypothesis: 

H: Students living in areas with more state-owned oilfields are less likely to drop out of school. 

 

 

5.4 Research Design 
 

Our hypothesis that state control of oil extraction improves local educational outcomes is tested 

with data from two sources. To measure the prevalence of public oil ownership locally, we 

leverage a new field-level dataset. For all major oilfields in sub-Saharan Africa, it contains 

yearly information on the operating companies’ type and shares from 1997 to 2015. To quantify 

educational outcomes, we recreate the educational path of over 60,000 respondents from the 

Demographic Health Survey (DHS). 
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5.4.1 Dependent Variable:  Secondary Education  

 

The DHS provides details on the socio-economic and health conditions of households in a wide 

range of sub-Saharan countries (ICF International 1996–2014). Our choice to use this specific 

source to measure local educational outcomes is based on its subnationally representative sam-

pling procedure, the detailed educational variables, and the geo-referenced information. Com-

bining all three allows us to create a highly disaggregated dataset with a panel structure.  

To this end, we begin by selecting the countries that hold oilfields with state-owned shares and 

are covered by a DHS survey which provides GPS information. Applying this benchmark, we 

could include eight sub-Saharan countries – Angola, Cameroon, the Democratic Republic of 

the Congo, Gabon, Kenya, Mozambique, Senegal, and Tanzania.53 

Subsequently, we assemble the Household Member Recode datasets, which contain infor-

mation on every member living in the surveyed household. As the DHS samples households by 

factoring in subnational differences, sourcing details from all members yields representative 

information on the educational status of a given subnational area per year. From these, we re-

produce each member’s entire school track, using the indications given on age, the complete-

ness of educational attainment54 and combining it with the years spent to reach the highest level. 

This allows us to specify the exact point at which an individual either dropped out of school or 

completed it. Focusing on respondents whose secondary school curricula overlap with the years 

2006-2015, we are left with data on 68,697 individuals. The dependent variable takes the value 

1, if an individual drops out of secondary school in a given year and 0 otherwise.  

We limit our examination to secondary schooling, to mirror the higher opportunity costs of this 

form of education. While primary school is often compulsory in sub-Saharan countries, sec-

ondary education is less strictly enforced (Verspoor and SEIA 2008). This may result in higher 

dropout rates in areas where employment alternatives requiring only low-skilled labor, e.g. in 

 
53 DHS surveys of Chad, Congo and Sudan, which also own oil publicly, do not convey the geo-reference needed 

to localize respondents. Niger was not included because the last georeferenced survey year is 1998, which poorly 

overlaps with the period under study. We also exclude Nigeria, since its number of oilfields decreases precisely in 

the years that the other Sub-Saharan states see mounting quantities, as depicted by Figure A5.1 in the Appendix. 

The plot compares the yearly changes in the number of Nigerian oilfields against those in the eight countries in 

our dataset. It reveals that the positive changes throughout Africa – which are evident from the large spike in 2007 

and two smaller ones in 2009 and 2013 – are countered by negative changes in Nigeria. Moreover, Nigeria also 

hosts almost 400 oilfields, which is the fourfold number compared to the second and third oil-richest countries in 

Africa already. This atypical pattern may therefore indicate that Nigeria’s oil production follows political idiosyn-

crasies and therefore does not carry the same opportunities for educational improvement as in other countries from 

the region.  
54 The variables are: v012 – “current age”, 149 – “educational attainment”, and v107 – “highest year of   education”. 
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the extractive industries, are available. If state-controlled natural resource companies actively 

counter this, it should be visible from a lower probability of students leaving school prior to 

graduation.  

 

Figure 5.1: Buffer zones around DHS respondents in sub-Saharan Africa. 

 

In the final step, we compute buffer zones around the x- and y-coordinates of each respondent. 

The DHS does not convey the exact location of individual households that would enable their 

identification. The geo-location of a household is instead combined with those of others by 

assigning it to the centroid point coordinate of the enumeration area (EA) or survey cluster the 

household sample belongs to. Because EAs are defined by separate national census bureaus, 

the size of survey clusters can vary between countries. In most cases each cluster hosts 200 to 

300 households, of which between 20 and 30 are sampled.55  Following similar approaches by 

Knutsen and Kotsadam (2017) and Kotsadam and Tolonen (2016), we calculate 25 km and 50 

km buffers, but extend the sizes to 75 km and 100 km as well, as depicted in Figure 5.1. Within 

 
55 DHS uses two-stage cluster sampling which incorporates both probability proportional to size and equal proba-

bility systematic sampling. 
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these, we count the number of oilfields with and without state-owned shares, based on our new 

dataset detailed below. 

 

 

5.4.2 Independent Variable: State Oilfields 

 

We composed our new oilfield dataset, by collecting details from Infomine (2013) and the U.S. 

Geological Survey (USGS). The first source indicates the location and production status of each 

oilfield and lists the names and shares of the operating firms. Filling missing information with 

data from the USGS and the firms’ websites, we could gather the precise ownership structures 

of more than 600 major oil and gas fields.  

 

Figure 5.2: Number of state and Non-state oilfields during 1997-2015. 

 

Yearly observations from 1997 to 2015 depict the shares held by domestic private, domestic 

state-owned, private international and state-owned international oil companies. Figure 5.2 
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evidences the strong increase in oil extraction noted previously in the theoretical section, and 

the commensurate surge in state ownership after the year 2005 in the eight countries under 

study. We thus limit our analysis to the period 2006-2015, since there are only few publicly 

owned oilfields prior.  

Figure 5.3 depicts the location of the fields across the continent and reveals that oil wealth is 

distributed rather unevenly among African countries. Ranking first and second are Angola with 

57 and Gabon with 51 oilfields. Countries with intermediate numbers are Kenya with 24, and 

Tanzania with 13. At the lower end are Mozambique with 9, Cameroon with 6 and the DRC 

with 3. Coming in last with two oilfields is Senegal.  

 

Figure 5.3: State and Non-state oilfields across sub-Saharan Africa. 

To match the oil information geographically to the buffer zones around respondents, we begin 

by computing the distances between the DHS- and the oilfield-coordinates. Second, we gener-

ate dummy-variables for every field-year, reflecting if the state holds any shares, and if it holds 

no shares. Third, we add up the variables separately for each buffer area around every respond-

ent in a given year – depending on whether the field falls within the distance threshold. This 

results in two count variables per respondent-year: the first depicts the number of oilfields with 

state-ownership, the second reports the number of oilfields without any state interest 
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5.4.3 Addressing endogeneity: Instrumenting oil ownership with age of host rock 

 

The demand NOCs have for high-skilled personnel to operate oilfields raises concerns about 

endogeneity – in particular if this need is met at the local level. In this case, state-owned com-

panies could be more likely to increase their stakes in oil production only if there is a sufficiently 

educated pool of human resources nearby. To guard our findings against this claim of reverse 

causality, we instrument NOC presence with the main geologic feature affecting public owner-

ship – the age of the host rock.  

Put simply, hydrocarbon forms if organic matter deposits in sedimentary layers and is subjected 

rapidly to sufficient heat and pressure before it decomposes through oxidation (Hyne 2012). 

The later extracted hydrocarbon, however, never, originates from the very reservoirs it is found 

in. Instead, geologic forces always lead it to migrate from the source rock into other formations. 

If these exhibit the appropriate factures and faults – which is more likely in geologically 

younger structures – the flows are trapped into a reservoir within the host rock (Leythaeuser 

2005).  

The older the host rocks are, the longer is the period that the reservoir was exposed to meta-

morphism, which is the process generating physical and chemical changes in the material. Inter 

alia, it entails movements of the earth’s crust, which exert tectonic stress and thus cause the 

rock to fracture – with increasing intensity over time. This fracture development, in turn shapes 

the permeability of the host rock, which is the ability of the oil to flow into the host rock. In 

fractured systems, this passage of hydrocarbon through connected systems is reduced. This is a 

vital factor to the economic viability of an oilfield since it decreases the productivity of the 

reservoir. Consequently, the old and metamorphic reservoirs are comparably small in scale (Zou 

et al. 2017:275ff). 

Perhaps surprisingly, focusing on these smaller oil reserves allows NOCs to create relatively 

more value. Owing to the smaller size, the conflicting interests of efficient exploitation and the 

state’s need for income do not collide to a degree that prevents re-investment of the revenues 

into the support of production levels (Tordo et al. 2011).  In addition, it enables NOCs to col-

laborate with other domestic firms to share production risks, since the fields are less attractive 

to large foreign companies (Leis et al. 2012). 
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Figure 5.4: Host rock age in million years in sub-Saharan Africa. 

 

Assigning the age of each oilfield’s host rock requires that we identify the surrounding geologic 

features to each field’s location. To this end, we first draw on data depicting the surficial geol-

ogy of Africa as shown in Figure 5.4 that is provided by the USGS.56 This allows us to extract 

the main geologic era during which the underground of each field developed.57 In a the second 

step, we compute the mean age of the host rock per buffer zone with oil extraction in million 

years, by averaging over all oilfields.  

 

To qualify as an instrumental variable, host rock age must be exogenous to local educational 

outcomes and may furthermore influence local education exclusively through its effect on oil 

ownership. We argue that there is substantial reason to expect both criteria to be met. First, host 

rocks will be orthogonal to local levels of education, because they are older than the settlement 

of the continent. The respective layers formed between 200 million and 2.6 million years ago, 

while the first homo sapiens only developed between 300,000 and 200,000 years ago in East 

Africa (Ingman et al. 2000; Hublin et al. 2017). Second, since oil extraction typically occurs at 

 
56 https://catalog.data.gov/dataset/surficial-geology-of-africa-geo7-2ag-c9ca7. 

57 These are the, Jurassic, Cretaceous, Tertiary and Quaternary eras. 
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ranges between 2,000 m and 5,000 m below the surface, it is unlikely that host rock age trans-

mits an effect on education through any other channel than oil production and its concomitant 

ownership. The agricultural use of soil, for instance – which could affect the local level of 

education – depends on soil generation, which follows from a dynamic interaction of climate, 

organic matter, relief, and parent material, all of which exert their influence at the surface (Phil-

lips 1993). 

 

 

5.4.4 Estimation Technique and Control Variables 

 

The decision to leave secondary school prior to education is final in the sense that each student 

may drop out only once. Consequently, there is frequently no within-unit variation since most 

pupils never leave school prematurely. In such instances, fixed-effects models are unsuitable, 

as each student-specific effect becomes a perfect predictor of the outcome. To estimate the 

probability, we thus employ a random effects model. It assumes that there is no correlation 

between individual effects and unobserved explanatory variables, which requires the inclusion 

of multiple control variables.  

Household income is an evident confounding factor in this regard. The families of secondary 

students living close to state-owned oil production may be richer if they profit from positive 

spillovers. Pupils with wealthier relatives, in turn, may also be less likely to drop out of school. 

We therefore include the DHS Wealth58 variable, which identifies each household on a quintile 

of the income distribution at the time of the survey. We also control for Age, which takes into 

account that the likelihood of dropping out may either diminish as graduation approaches or 

rise as physical abilities increase the opportunity costs of schooling. We furthermore add a 

control variable Students reporting the count of secondary students per cluster-year to avoid 

biased estimates resulting from the differing numbers of individuals surveyed around each oil-

field. Lastly, we include respondents’ gender with Female, to account for women’s educational 

discrimination.  

To examine the effects of state-owned oilfields on dropout from secondary school, we fit a 

logistic regression based on the following equation: 

 
58 The variable is labelled hv270 in the DHS data. 
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𝑌𝑖,𝑡 = 𝛽0 + 𝛽1 ∗ 𝑆𝑡𝑎𝑡𝑒 𝑜𝑖𝑙𝑓𝑖𝑒𝑙𝑑𝑠𝑖,𝑡 + 𝛽2 ∗ 𝑁𝑜𝑛 − 𝑠𝑡𝑎𝑡𝑒 𝑜𝑖𝑙𝑓𝑖𝑒𝑙𝑑𝑠𝑖,𝑡 + 𝛽3 ∗ 𝑋𝑖,𝑡 + 𝛽5 ∗ 𝜏𝑡

+ ε𝑖,𝑡 

Y is the dichotomous indicator for secondary school dropout of individual i in year t. The main 

coefficients of interest are β1 and β2, which estimate the effects of state-owned and non-state-

owned oilfields respectively. X is the battery of controls. Additionally, we include year-fixed 

effects with τt.  

 

 

5.5 Results 
 

We begin our analysis with the results from the instrumental variable estimations59. As shown 

in panel B of Table 5.1, we find significant and consistent evidence that NOCs are in fact drawn 

primarily to older oilfields. As these tend to yield smaller reserves, this supports the idea that 

state-owned companies select oilfields that are compatible with their dual mandate of efficient 

oil production and public service provision. All other companies, in contrast, appear to prefer 

the younger oilfields that have a higher probability of being based on unfractured and thus larger 

reservoirs.60 

 

State-ownership of oil, as instrumented by this geological determinant in Panel A, has a highly 

significant and negative effect on students’ probability of dropping out of secondary school. 

This pattern is constant throughout all four buffer sizes, which is strong evidence for an exog-

eneous relationship between national oil ownership and local educational outcomes. Non-state 

oil ownership, in comparison, exhibits a positive effect on the likelihood of ending school prem-

aturely.  

 

 

 

 

 

 
59 We pool over all years and use Stata’s ivprobit’ command. Conducing separate estimations for each year showed 

that this strategy is not substantively affected by the panel structure of our data. Table A.5.1 in the Appendix we 

furthermore report test-statistics on the strength of the instrument. 
60 This only deviates in case of the 100 km buffer. 
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Table 5.1: Effects of number of state- versus non-state oilfields on secondary school dropout 

instrumented by age of host rock. 
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Next, we continue by contrasting the direct effects of overall oil extraction and the differentiated 

state- and non-state ownership of oilfields in Table 5.2. The even-numbered models show that 

a higher number of oilfields in the vicinity of secondary school students always significantly 

decreases their probability of dropping out prematurely. As evidenced by all four models, this 

effect operates indifferently across buffer sizes, indicating a highly stable relationship.  

In the odd-numbered models we zoom in on the oil-producing buffers around students and dis-

tinguish oilfields with national ownership from all others. We now find a decisively nuanced 

correlation: students from buffers with more public oil production still have a significantly 

lower probability of dropping out, but those with more fields that do not belong to the state 

exhibit a significantly higher chance. 

Transforming the log-odds into probabilities furthermore shows that the effect sizes are con-

stant. In all models, increasing the number of state oilfields in the surrounding of a student in 

secondary school by one leads to a decrease of 50 percent in the probability that the individual 

will drop out. Increasing the number of oilfields without any publicly held shares by one, in 

contrast, affects this probability with the same magnitude, but the opposite sign. 
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Table 5.2: Effects of number of state- versus non-state oilfields on secondary school dropout. 
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Table 5.3: Effects of number of state- versus non-state oilfields on secondary school dropout 

adding control variables. 
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In Table 5.3 we add the control variables and alternate models using all buffers with estimations 

that are based solely on oil-producing buffers. Again, the effect of state-owned oil on the like-

lihood of school dropout remains negative and significant irrespective of the size of the area 

around respondents. The positive effect of non-state ownership, in contrast, becomes insignifi-

cant in most of the larger buffer sizes. This testifies to the enclave-like demeanor often at-

tributed to resource companies. These hardly interact with their socio-economic surrounding 

and may even promote deindustrialization (Gylfason 2001).  

 

The behavior of the control variables is intuitive and largely consistent in all models. We find 

that older and wealthier students have a significantly lower probability of ending secondary 

school prematurely. Given that temporal and monetary investments are crucial to education this 

finding is unsurprising. Larger numbers of students are significantly negative only in oil-rich 

areas but have no impact otherwise. This is an interesting cohort effect, which could indicate 

that larger groups have a higher likelihood to profit from educational policies in oil-producing 

areas. Female students have no significantly higher likelihood of dropping out – although the 

coefficient is mostly positive. 

 

 

5.5.1 Analyzing the Operating Channels 

 

As outlined in the theoretical section, we maintain that politicians, as the principals of state-

owned oil companies, may promote local education both to gather political support and out of 

a desire to develop human capital that is necessary to increase national oil production. From a 

perspective relevant to international policy makers such as the World bank, the two motivations 

are not equivalent.  

 

If politicians will strive to ignite their country’s broader development by recruiting talents to 

operate a well-functioning national energy-sector, we may suspect all members of the popula-

tion to profit from educational efforts, since gifted students will be distributed equally within 

it. In contrast, should the developmental discourse serve to cover up the true ulterior motive of 

gathering the support of politically important groups, we suspect these to be primarily targeted. 

In this case, however, the political oil revenues would be subjected to precisely the embezzle-

ment that is detrimental to economic efficiency and thus counterproductive to development.  
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To test these channels, we explore the political role of ethnicity in the residential areas of sec-

ondary school students. For this purpose, we first make use of the GeoEPR dataset with global 

polygons of ethnic settlement patterns to assign the geo-coordinates of our DHS respondents to 

areas of the ethnic groups provided therein. In a second step, we draw on the EPR data, to 

determine if each student lives in the area of an ethnic group that is included in the political 

decision-making at the national level during the years 2006-2015. These are either the dominant 

group, the senior partner, or the junior partner (Vogt et al. 2015, Wucherpfenning et al. 2011). 

The resulting binary variable Inclusion takes the value 1 if political inclusion applies to the 

status of the ethnic group settled around the student’s geo-location in a given year and 0 other-

wise. 

 

 

Table 5.4: Effects of number of state- versus non-state oilfields on secondary school inter-

acted with political inclusion. 

 (1) (2) (3) (4) 

DV: Dropout 100 Kilome-

ter 

75 Kilome-

ter 

50 Kilome-

ter 

25 Kilome-

ter 

     

Included * State fields -0.0192*** -0.0281*** -0.0296*** -0.0242*** 

 (0.00549) (0.00592) (0.00619) (0.00654) 

State fields -0.00132 0.00538 0.00623 0.000267 

 (0.00533) (0.00575) (0.00599) (0.00627) 

Included 0.271*** 0.381*** 0.383*** 0.267*** 

 (0.0305) (0.0360) (0.0408) (0.0539) 

Non-state fields 0.0192* 0.0356** 0.0871*** 0.197*** 

 (0.0108) (0.0174) (0.0280) (0.0542) 

Age -0.0996*** -0.111*** -0.109*** -0.0922*** 

 (0.00739) (0.00845) (0.00932) (0.0123) 

Students -0.0276*** -0.0250*** -0.0231*** -0.0246*** 

 (0.00329) (0.00377) (0.00446) (0.00561) 

Wealth -0.190*** -0.201*** -0.223*** -0.237*** 

 (0.0121) (0.0140) (0.0165) (0.0239) 

Female -0.00555 -0.00238 -0.000512 0.0136 

 (0.0264) (0.0298) (0.0331) (0.0414) 

 (0.0534) (0.0593) (0.0673) (0.0864) 

Constant 0.932*** 1.009*** 0.977*** 0.810*** 

 (0.127) (0.146) (0.165) (0.221) 

     

Observations 28,478 22,796 18,937 12,281 

Number of Students 12,189 9,590 7,851 5,046 
Note: Random effects logistic regression with dropout from secondary school as dependent variable and number 

of oilfields with state-ownership and political inclusion as independent variables. Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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In Table 5.4, we estimate the models with an interaction of the ethnic variable and the number 

of state oilfields. The results show that the beneficial effect of state-ownership on education is 

heavily channeled through the political role of ethnicity. Across all four models, students living 

in oil-rich areas whose ethnic groups enjoy political power at the national level are less likely 

to drop out of secondary school the larger the number of publicly owned oilfields is in their 

vicinity. Independently of this channel of ethnic favoritism, national oil production seems to 

have no effect on educational career choices, as exemplified by the insignificant coefficient for 

state-owned oilfields.  

 

Although initially counterintuitive, the positive sign of the unpaired coefficient for political 

inclusion is in line with previous research. Governments tend to render local educational bene-

fits to co-ethnics through a supply-side mechanism, whereby other ethnic groups in the area 

may profit from more schools and teachers too. This, in turn, can decrease favored groups’ 

incentives to acquire schooling, as co-ethnicity, rather than education per se becomes the crite-

rion for securing lucrative public sector jobs (Li 2018). The remaining control variables are in 

line with our previous findings.  

 

In sum, this finding strongly cautions against viewing national control of oil production as a 

tool to overcoming developmental deficiencies associated with natural resources. Even if public 

ownership appears beneficial at first, there is reason to suspect that larger parts of oil-rich soci-

eties will not profit from the endowments. As unequal access to education can be a strong in-

hibitor to economic development (Engerman and Sokoloff 2005), any calls for national control 

over oil in a given country should be put to this test first.  

 

 

5.6 Conclusion 
 

Most quantitative studies find evidence of an educational resource curse. Does natural resource 

extraction truly lead to the neglect of education? By performing a disaggregated analysis of 

sub-Saharan African countries, we show that the resource-education nexus is essentially con-

tingent on control-rights regimes.  
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Our results based on DHS data indicate that students in regions with more oilfields operated by 

state-owned oil companies exhibit lower probabilities of secondary school dropout. In contrast, 

each additional non-public hydrocarbon field either increases this chance, or has no effect. 

Two major mechanisms – with strongly differing policy implications – may explain our find-

ings. First, natural resources in the hands of the state may allow politicians to buy political 

support, e.g. by channeling local education to politically influential groups. Second, NOCs may 

have higher incentives to encourage the promotion of local skills as they cannot rely on an 

international network of labor and technology. If accurate, cultivating a suitable workforce may 

thus be vital to operate an independent national energy sector and concomitantly further the 

country’s development. Our findings based on the political power of ethnic groups in oil-rich 

areas with state-ownership reveal that the channel of ethnic favoritism dominates the develop-

mental rationale.  

We believe that our findings go significantly beyond the current state of research, which mostly 

argues that resource booms may lower individuals’ incentives to accumulate human capital (c.f. 

Ahlerup et al. 2019; Kumar 2017). We first demonstrate that natural resource extraction does 

not inevitably lead to poorer educational records and simultaneously put this finding into per-

spective in terms of policy implications. We thereby stress that it is paramount to consider the 

regulatory and institutional context when analyzing the resource curse theory. In particular, 

researchers and policy makers should pay more attention to natural resource control-rights re-

gimes under various political settings. The article shows that general recommendations to pri-

vatize or nationalize Africa’s resource sector in order to promote social welfare (i.e. Hodges 

1995:1305) appear to be rather simplistic.  
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6 Concluding Remarks 
 

6.1 Summary 
 

Since the original recognition that countries which are blessed with natural resource wealth still 

suffer in terms of development, this paradoxical association – termed the resource curse – has 

attracted burgeoning academic interest. Despite its considerable volume, this literature remains 

divided about the generalizability of the phenomenon since its precise causes, mechanisms, and 

scope are not yet fully demarcated. The four chapters of this dissertation contribute substantially 

to narrowing this research gap in the context of sub-Saharan Africa by examining the various 

local effects of distinctly manifested resource control. As there is a multitude of actors exerting 

resource control across the continent, this variable introduces a rather diverse set of interests, 

means and behaviors relevant to local socio-economic outcomes. Due to the strong degree to 

which each actor in control of natural resources shapes the wellbeing of populations living in 

the areas of extraction, every single chapter forms an individually relevant contribution which 

stands on its own. In the following, I briefly summarize this work to subsequently outline its 

implications for the resource curse theory, to point out avenues for future research and to derive 

how it may inform policy efforts to bring about greater local wellbeing from natural resource 

wealth.  

In Chapter Two, I have advanced a novel theory of how rebels’ control of artisanal mines in the 

Eastern part of the DRC shapes local patterns of violence. Since the country features vast natural 

riches, much of the literature argues that rebels can use resource revenues to finance warfare, 

which therefore cause this state’s enduring fragile security situation (Lalij 2007). Although this 

conclusion certainly holds at the country-level, it is not sufficiently accurate enough to develop 

policy solutions to the problem on the ground, as it neglects a fundamental question: what are 

the incentives of rebel groups to prevent or perpetuate conflict in the mining areas they control? 

The fact that this question constitutes a substantial research gap may reflect an underestimation 

of the complexities associated with raising revenues from a mobile mining population that val-

ues security as well as income. To address this question, I develop and empirically validate a 

theory which predicts that rebels both increase and decrease violence. Rebels primarily protect 

the direct environment of their controlled mines since this allows the extraction of taxes in 

return. At the same time, these groups maintain a violence-ridden environment within a 
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strategic distance to the mines. They exert violence in adjacent perimeters which no longer 

physically repel taxable miners but are still close enough to uphold a demand for security.  

In Chapter Three, my co-authors and I have shown how Chinese control of industrial mines 

affects employment outlooks among populations living in the vicinity of these sites. This work 

significantly contributes to the academic debate on how to evaluate the country’s increasingly 

marked presence on the continent (Kolstad and Wiig 2011, 2012, Asongu and Aminkeng 2013). 

We argue that China is able to leverage a competitive advantage in this regard since it has a 

vast supply of cheap expatriate labor at disposition. Deploying this domestic workforce across 

the African continent, Chinese-controlled mines can thereby shirk the need to invest in local 

skill formation. As we show empirically, this yields depressing effects on the employment sta-

tus of residing populations, which are in turn more likely to voice anti-Chinese resentments.  

In Chapter Four, my co-authors and I have examined the effects of domestic and international 

mineral extraction on gender equality. Drawing on novel findings that resource production 

bears particularly negative on women (Benshaul-Tolonen 2019, Tolonen and Kotsadam 2016), 

we argue that the presence of international firms should be primarily responsible for locally 

gendered labor effects. As these companies tend to source fewer local labor inputs than domes-

tically-controlled mines and simultaneously downsize the local agricultural sector, we expect 

adverse employment effects on women, who traditionally dominate this sector. Our findings 

support this hypothesis and evidence a sectoral migration of women toward the service industry, 

but furthermore indicate a decreasing prevalence of domestic violence.  

In Chapter Five, my co-author and I have investigated the effects of state-controlled oil extrac-

tion on local education. We challenge the prevailing view in the resource curse literature that 

natural resource wealth decreases individual incentives to invest in human capital (Gylfason 

2001, 2006; Gylfason and Zoega 2002, 2006) since a shortage in this regard constitutes a core 

obstacle to the operation of African state-owned oil firms. Instead, we theorize that investing 

oil wealth in the education of nearby communities will allow these actors to develop a much-

needed local workforce. Our results confirm this hypothesis and thus add substance to promi-

nent policy advice given by UNESCO, arguing that the continent’s oil wealth harbors substan-

tial potential to improve its educational performance. Nevertheless, we also find that this effect 

advantages only politically influential ethnic groups, which cautions against viewing state con-

trol single-handedly as a compelling means to spur development.  
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6.2 Implications for the Resource Curse Theory 
 

Although the four chapters of this dissertation each represent an individual contribution to the 

resource curse literature, they jointly unveil pivotal theoretical implications. In the following, I 

outline three insights into the nexus that this research has previously neglected.  

The first insight is that there is a plurality of actors influencing how natural resource production 

bears on local socio-economic outcomes. This counters the established view that liabilities can 

overwhelmingly be found in the incentive structure of the governments in resource-rich coun-

tries. The second insight is the specific configuration of natural resource ownership and control 

throughout the continent. This structure is locally salient in determining how access to natural 

resource benefits – such as employment, safety, and education – is distributed. It can therefore 

provide a new starting point to theorize which measures could improve the wellbeing of local 

populations. Current approaches have so far argued for making the resource income of central 

government institutionally transparent but have insufficiently considered the ability of affected 

communities to act upon this information.  

The third insight is that multiple components which are constitutive to socio-economic devel-

opment are affected locally by natural resource control through distinct mechanisms. This in-

dicates that attempts to mitigate the resource curse will profit from theories that concisely trace 

the commonalities of these mechanisms. Currently, most of the literature sees the co-existing 

mechanisms as rivals which need to be eliminated through competitive testing to find the ex-

planation for rather specific macro-level symptoms – such as low economic growth or civil war. 

As this dissertation shows, however, such approaches may oversimplify the effects of natural 

resources on societal prosperity, because resource wealth unleashes multiple dynamics, which 

produce the adverse outcomes collectively. 

Taken together, the three main insights obtained in this dissertation can produce a novel per-

spective on the resource curse phenomenon in Africa. Contemporary accounts tend to attribute 

deficient development outcomes to the continent’s manifold institutional deficiencies. Accord-

ing to this view, these offer adverse incentives for resource-induced rent-seeking to a small 

number of political elites. Refining this rationale, the conclusion emerging from this disserta-

tion is that a very specific institutional inadequacy – namely the precariously regulated and 

locally disconnected handling of resource ownership and control – impacts livelihoods of local 

communities negatively. Effectively, this legislation creates a Machiavellian environment in 

which actors controlling resource extraction can leverage their unique vantages. These enable 
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the securing of a continuous profit-making by de facto precluding residing populations from 

accessing the benefits of natural resource wealth.  

 

 

6.3 Avenues for future research 
 

Through its novel focus on actors’ control of resource extraction in sub-Saharan Africa, this 

dissertation yields essential insights into the mechanisms behind the resource curse paradox. 

This new focus evidently opens up several avenues for future research.  

Firstly, it would be interesting to assess if the effects found in the articles at hand are transfer-

able to developing countries in other regions across the world. Armed groups, for instance, are 

also involved in artisanal resource extraction in countries such as Colombia and Myanmar 

(Christensen et al. 2019, Rettberg and Ortiz-Riomalo 2016). It would therefore be pertinent to 

examine if rebel violence exhibits similar patterns in these very different contexts as in the case 

of the DRC, to develop policy approaches which could address the problem of conflict in this 

sector comprehensively. Furthermore, state-ownership of natural resources is quite salient 

throughout South America – where it touches strongly upon the interests of indigenous groups 

(Bebbington 2012). As these are also frequently neglected in educational policies (Engerman 

and Sokoloff 2005), it would also be worthwhile to study how governmental resource control 

impinges on local schooling in this region.  

Secondly, since many international companies operate around the world, a breakdown of these 

companies by the location of their headquarters would make it possible to analyze how different 

backgrounds affect local communities. Since influential firms such as Malaysia’s Petronas, 

Russia’s Rosneft or the British-South African De Beers originate from specific political and 

economic contexts, they may have distinct effects on subnational development.  

In this respect there is also merit in more thoroughly tracing the influence of private resource 

companies that are domestic in the developing country they operate in. Although these are con-

siderably small in number (Khanna 2017), as Luong and Weinthal (2006) delineate their role 

may be rather crucial for the development of sound economic policies. In addition, it is also 

unknown how the control of artisanal mining by actors other than rebel groups affects local 

communities’ wellbeing. As these likewise include quite diverse forms of organization, such as 
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worker collectives, central authorities, the state army, or even unregulated extraction (Geenen 

2015), this domain also invites research attention.  

Thirdly, a recurring pattern across sub-Saharan Africa is that mines and oilfields are operated 

by several firms through public-private partnerships or a conglomerate of private firms (African 

Union 2009). These necessarily conjoin the features of multiple actors, wherefore particular 

constellations may likewise have marked effects on socio-economic development.  

Fourthly, the resource controlling actors may have additional means at their disposal to shape 

local outcomes that go beyond the ones that have been emphasized in this dissertation. Several 

governments of sub-Saharan states, for instance, have implemented reforms of decentralization 

which altered the competences of subnational authorities and often also the outline of the dis-

tricts they govern (Ayee 2012, Green 2010, Lewis 2014). Considering that the transfer of power 

to the local level may carry implications for the management of vital natural resource incomes, 

the reforms are likely to reflect an interesting political calculus that is relevant to local devel-

opment.  

Rebel groups may likewise supplement the lethal strategies delineated in Chapter One with 

other means – such as sexual violence or child abduction (Bennouna et al. 2016, Kelly et al. 

2014) – to maintain control over artisanal mines. The exact nature and location of conflict in 

the DRC’s artisanal mining sector therefore deserves much more research attention.  

Fifthly, it may be rewarding to connect the quantitative subnational research of political science 

and economy further with the insights of anthropological scholars. In particular the discipline’s 

findings on the relationship between artisanal and industrial mining offer possibilities to under-

stand how different extraction modes influence local poverty (Gamu et al. 2015) and conflict 

(Stoop et al. 2019). Although data availability likely poses considerable challenges, it would be 

of particular interest to examine the role of local institutions in this regard, since qualitative 

evidence indicates that the behavior of local chiefs is crucial in determining local outcomes 

(Luning and Pijpers 2017).  

Lastly, an examination of other elements constitutive to local development could complement 

scholarly assessments of the effects of natural resources on communities’ wellbeing. It may 

therefore be fruitful to look at other indicators such as local income, infrastructure, health or 

environmental sustainability. As a recent article by Wegenast and Beck (2020) on food security 

shows, such nuanced measures can aid in determining whether natural resource extraction con-

stitutes a local curse or not.  
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6.4 Policy implications 
 

The emphasis of this dissertation on the effects of resource control has revealed that in sub-

Saharan Africa there is a variety of actors involved in the extraction of minerals and oil. These 

not only affect the wellbeing of local communities rather directly, but also in quite distinct 

domains. This circumstance carries significant implications for policy efforts that address ad-

versities resulting from resource wealth. In the following I outline several ideas on how to in-

corporate this insight.  

The main approach of current policy initiatives is that the negative effects of natural resources 

on societal development stem from a misappropriation of the large revenues they generate. As 

described in the introductory chapter, EITI for instance, seeks to increase the transparency re-

garding governmental income from the sector. The intention behind the measure is to provide 

citizens with the necessary information to detect corrupt behavior by politicians and hold them 

accountable (McFerson 2010). A substantial obstacle to improvements resulting from the pol-

icy, however, is the difficulty of citizens to translate this information into political pressure 

(Kolstad and Wiig 2009a, 2009b). Similarly, the goal of the 2010 US Dodd-Frank Act was to 

curb the ability of Congolese rebels to draw on natural resources as a financial basis. As de-

scribed in Chapter Two, this policy may have backfired, since the groups have been able to 

adjust their strategies.  

In light of the multitude of actors that this dissertation has evidenced to be influential, a sub-

stantial drawback of prevailing policy initiatives is that they assume that detrimental mecha-

nisms emerge from a relationship between two actors only. Just as much as EITI neglects the 

role of foreign actors influencing African resource legislations (Hilson and Maconachie 2009), 

the Dodd-Frank act oversees that rebels’ control of artisanal mines affects not only workers on 

the site, but also non-mining communities living in the wider area.  

This indicates that detrimental outcomes frequently result from a relationship that is tripartite 

at least. Developing measures that allow the disadvantaged member of this triangle – which in 

this dissertation is the local population – to put pressure on exclusionary ties between the other 

two actors, may therefore effectively complement existing policies. Since the local effects re-

vealed in this dissertation pertain to the direct linkages between extraction projects and nearby 

residents, it appears promising to increase transparency in the distribution of these benefits and 

drawbacks as well.  
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Regarding strategic rebel violence in the DRC, for example, it is vital to develop protective 

measures for and in collaboration with populations living at the perimeter of artisanal mining 

areas. A fruitful approach could be to increase the knowledge of artisanal miners working at 

rebel-controlled mines about the participants in the nearest conflict event. Learning about the 

destabilizing nature of the group that they render tax revenues to, and who promises safety in 

return, the miners may feel less safe on site. As the region provides plenty alternative mines, 

they could consequently migrate and thus deprive rebel groups with a motive to manifest peril.   

Similarly, it can be auspicious to systematically promote communities’ knowledge of the rights 

emerging from local content policies, such as a preferential employment of local labor, the 

procurement of local goods and services and obligations to increase local human capital. In 

addition, it is of course vital to further develop information channels through which local dis-

crepancies can be communicated in order to translate them into public pressure. These should 

also be designed to allow communication in the opposite direction, so that local actors can be 

informed about negotiations over concession permits affecting their homeland. In particular if 

these territories lie in rural areas over which central governments do not exercise the full range 

of authority, this may give local communities time to prepare independently for the likely con-

sequences of resource extraction. This could help to avoid that the local populations are over-

taken by sudden and disruptive changes and may instead allow them to maneuver into a better 

position from which to negotiate access to resource benefits from.  
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7 Appendices 
 

7.1 Appendix Chapter 2 
 

 

 

 

 

Table A2.1: Closest conflict event around mines and rebel taxation, within one year of sur-

vey. 

 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -0.687*** 1.179*** -0.640* 

 (0.189) (0.189) (0.335) 

Rebel presence 0.341** 0.0357 -0.963*** 

 (0.157) (0.254) (0.373) 

State service -0.827*** 0.438*** 0.0411 

 (0.0936) (0.133) (0.179) 

Forced labor -0.883*** 1.598*** -1.432** 

 (0.294) (0.312) (0.728) 

Digging 0.941*** -1.090** 0.319 

 (0.287) (0.452) (0.581) 

Pillaging 0.0527 -0.239 2.373*** 

 (0.216) (0.289) (0.319) 

3T 0.301* -0.186 0.675** 

 (0.170) (0.243) (0.307) 

Gold 0.00406 -0.655*** 0.524* 

 (0.172) (0.249) (0.310) 

Diamond -0.768** -0.267 1.219*** 

 (0.323) (0.464) (0.425) 

Conflict one year before survey 1.614*** 0.791*** 2.080*** 

 (0.0876) (0.154) (0.239) 

Rebel-taxed mines  0.00567 -0.000370 0.0173** 

 (0.00374) (0.00652) (0.00689) 

Constant -1.160*** -2.085*** -3.723*** 

 (0.175) (0.247) (0.325) 

    

Observations 3,035 3,035 3,035 
Note: Logistic regressions with occurrence of nearest conflict event as dependent variable. Rebel taxation at 

mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.2: Closest own-group conflict event around rebel mines and taxation, within one 

year of survey. 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -2.505*** 1.451*** 2.193** 

 (0.340) (0.350) (1.063) 

Pillaging -0.590* -0.317 1.939*** 

 (0.349) (0.377) (0.690) 

3T 0.760 0.117 - 

 (0.500) (0.714)  

Gold 0.898* 1.284 - 

 (0.536) (0.840)  

Conflict one year before survey 2.127*** - 0.501 

 (0.300)  (1.175) 

Rebel-taxed mines 0.0354*** -0.0107 -0.0724 

 (0.00678) (0.0164) (0.0675) 

    

Constant -2.545*** -3.974*** -5.576*** 

 (0.573) (0.908) (1.137) 

    

Observations 525 505 401 
Note: Logistic regressions with occurrence of nearest conflict event involving rebel group present at the mine 

as dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.3: Counts of conflict events around mines and rebel taxation. 

 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -0.875*** 0.0715** -0.144*** 

 (0.0597) (0.0362) (0.0375) 

Rebel presence 0.0547* 0.487*** 0.161*** 

 (0.0326) (0.0306) (0.0355) 

State service -1.405*** -0.982*** -0.625*** 

 (0.0312) (0.0334) (0.0311) 

Forced labor -0.914*** -0.925*** -0.339*** 

 (0.118) (0.111) (0.0997) 

Digging 0.811*** -0.0909 -0.378*** 

 (0.0738) (0.0851) (0.0833) 

Pillaging 0.513*** -0.131 0.701*** 

 (0.0687) (0.0984) (0.0615) 

3T 0.579*** 0.625*** 0.319*** 

 (0.0318) (0.0344) (0.0385) 

Gold 0.163*** 0.460*** 0.307*** 

 (0.0325) (0.0356) (0.0390) 

Diamond -0.609*** 0.149** -1.156*** 

 (0.0825) (0.0720) (0.125) 

Conflicts before survey 0.00670*** 0.0179*** 0.0192*** 

 (0.000187) (0.000246) (0.000327) 

Rebel-taxed mines  0.00991*** -0.00788*** 0.00184* 

 (0.000920) (0.00113) (0.000991) 

Survey year 2013 -1.375*** -0.613*** -0.587*** 

 (0.0270) (0.0268) (0.0276) 

Survey year 2014 -0.583*** -0.349*** -0.540*** 

 (0.0340) (0.0378) (0.0404) 

Survey year 2015 -1.134*** -1.363*** -1.110*** 

 (0.0323) (0.0379) (0.0357) 

    

Constant 1.721*** 0.913*** 1.130*** 

 (0.0337) (0.0373) (0.0409) 

    

Observations 3,035 3,035 3,035 
Note: Poisson regressions with counts of conflict events as dependent variable. Rebel taxation at mining site 

as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.4: Counts of own-group conflict events around rebel mines and taxation. 

 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -0.951*** 0.934*** 1.289*** 

 (0.102) (0.0991) (0.196) 

State service 0.345*** -16.91 -16.13 

 (0.127) (1,050) (569.5) 

Forced labor -2.572*** -17.82 -2.477** 

 (0.710) (1,446) (1.008) 

Digging 0.722*** -0.847*** -0.319 

 (0.144) (0.210) (0.284) 

Pillaging 0.316** -0.789** 0.123 

 (0.132) (0.342) (0.242) 

3T -0.170 -0.0956 0.245** 

 (0.113) (0.101) (0.114) 

Gold 0.630*** 1.450*** 0.835*** 

 (0.120) (0.126) (0.128) 

Diamond 0.577*** -0.498** 0.270 

 (0.148) (0.203) (0.206) 

Conflicts before survey 0.0376*** 0.00534 0.0501*** 

 (0.00290) (0.00533) (0.00362) 

Rebel-taxed mines  0.0157*** 0.00580* 0.0235*** 

 (0.00166) (0.00303) (0.00197) 

Survey year 2013 -1.742*** -1.933*** -3.428*** 

 (0.0983) (0.103) (0.200) 

Survey year 2014 -18.24 -21.22 -20.47 

 (742.4) (1,240) (804.7) 

Survey year 2015 -1.547*** -3.575*** -3.469*** 

 (0.126) (0.276) (0.265) 

    

Constant 1.072*** 0.947*** 0.874*** 

 (0.124) (0.129) (0.134) 

    

Observations 525 525 525 
 Note: Poisson regressions with counts of occurrence of conflict event involving rebel group present at the 

mine as dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.5: Closest conflict event around mine in buffer zones with smaller (-20 km) and 

lager (+ 20 km) initial radius and rebel taxation. 
 Initial radius 20 km Initial radius 40 km  

 (1) (2) (3) (4) (5) (6) 

VARIABLES Area 1:  

0 – 20 km 

Area 2:  

20 – 28 km 

Area 3:  

28 – 34 km 

Area 1:  

0 – 60 km 

Area 2:  

60 – 85 km 

Area 3:  

85 – 104 km 

       

Rebel taxation -1.624*** 0.629*** 0.109 -0.244 -0.732*** 0.174 

 (0.317) (0.224) (0.277) (0.174) (0.247) (0.279) 

Rebel presence 0.0589 0.584** 0.748*** 0.377** -0.637** -0.116 

 (0.172) (0.234) (0.263) (0.167) (0.255) (0.309) 

State service -1.392*** -0.503*** -1.294*** -1.414*** 0.277** 0.346* 

 (0.116) (0.162) (0.280) (0.0916) (0.141) (0.180) 

Forced labor -1.064*** -0.529 - -0.461 0.402 1.184*** 

 (0.384) (0.627)  (0.283) (0.354) (0.410) 

Digging 1.396*** -0.723 -0.0178 1.084*** -0.308 -2.742** 

 (0.309) (0.625) (0.588) (0.298) (0.400) (1.075) 

Pillaging -0.153 -2.163*** -1.001 -0.844*** 1.145*** 1.249*** 

 (0.329) (0.732) (0.620) (0.218) (0.274) (0.298) 

3T 0.402** 0.487* 0.0859 0.568*** -0.319 0.189 

 (0.188) (0.257) (0.346) (0.164) (0.254) (0.353) 

Gold -0.00715 0.0795 0.343 0.0370 0.480* 0.384 

 (0.188) (0.258) (0.343) (0.165) (0.251) (0.355) 

Diamond 0.524* -0.618 0.207 -0.397 0.678* -1.398 

 (0.311) (0.553) (0.559) (0.278) (0.361) (1.036) 

Conflict before sur-

vey 

1.506*** 1.848*** 1.763*** 0.219** 1.671*** 1.275*** 

 (0.0977) (0.158) (0.226) (0.0957) (0.169) (0.272) 

Rebel-taxed mines -0.0317*** -0.0187 0.0500** 0.0218*** 0.0268*** 0.0185*** 

 (0.0104) (0.0215) (0.0230) (0.00253) (0.00282) (0.00577) 

       

Constant -1.566*** -2.730*** -3.253*** 0.102 -2.987*** -3.612*** 

 (0.195) (0.264) (0.349) (0.180) (0.263) (0.372) 

       

Observations 3,035 3,035 2,946 3,035 3,035 3,035 
Note: Logistic regressions with occurrence of nearest conflict event as dependent variable. Rebel taxation at 

mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.6: Closest own-group conflict event around rebel mines in buffer zones with 

smaller (-20 km) and lager (+ 20 km) initial radius and taxation. 

 Initial radius 20 km Initial radius 40 km 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Area 1:  

0 – 20 km 

Area 2:  

20 – 28 km 

Area 3:  

28 – 34 km 

Area 1:  

0 – 60 km 

Area 2:  

60 – 85 km 

Area 3:  

85 – 104 

km 

       

Rebel taxation -0.754* 0.747** -0.243 0.0870 1.194*** -1.389*** 

 (0.395) (0.367) (0.431) (0.212) (0.461) (0.358) 

Pillaging 0.342 - -2.070** -1.360*** 0.581 -2.559** 

 (0.388)  (1.053) (0.286) (0.458) (1.068) 

3T 0.367 -0.770 0.0546 0.384 0.512 0.513 

 (0.552) (0.927) (0.851) (0.422) (0.796) (0.616) 

Gold 0.174 0.153 0.335 0.419 -1.620** 1.650** 

 (0.576) (0.927) (0.914) (0.441) (0.812) (0.732) 

Conflict be-

fore survey 

1.926*** -0.156 2.538*** 1.398*** -1.543* 2.637*** 

 (0.360) (0.773) (0.551) (0.217) (0.791) (0.381) 

Rebel-taxed 

mines  

-0.0384* -0.0148 0.0209 0.0180*** -0.0217* 0.00635 

 (0.0207) (0.0305) (0.0354) (0.00399) (0.0131) (0.0141) 

       

Constant -2.247*** -2.700*** -3.223*** -1.645*** -2.135*** -3.552*** 

 (0.613) (0.935) (0.949) (0.470) (0.824) (0.805) 

       

Observations 525 430 525 525 525 525 
Note: Logistic regressions with occurrence of nearest conflict event involving rebel group present at the mine 

as dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.7: Closest conflict event around mines and rebel taxation, excluding control vari-

ables Digging and Pillaging. 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -0.728*** 1.043*** -0.194 

 (0.181) (0.160) (0.252) 

Rebel presence 0.428*** 0.0179 -0.565* 

 (0.149) (0.213) (0.312) 

State service -1.486*** -0.638*** 0.103 

 (0.0968) (0.140) (0.162) 

Forced labor -1.136*** -0.0217 1.618*** 

 (0.289) (0.345) (0.263) 

3T 0.677*** 0.299 -0.301 

 (0.167) (0.234) (0.299) 

Gold 0.237 -0.160 0.327 

 (0.166) (0.239) (0.293) 

Diamond 0.252 -0.272 1.002*** 

 (0.279) (0.450) (0.378) 

Conflict before survey 1.233*** 1.154*** 1.806*** 

 (0.0879) (0.139) (0.207) 

Rebel-taxed mines 0.00275 0.0323*** 0.0263*** 

 (0.00368) (0.00460) (0.00581) 

    

Constant -1.029*** -2.302*** -3.089*** 

 (0.176) (0.241) (0.303) 

    

Observations 3,035 3,035 3,035 
Note: Logistic regressions with occurrence of nearest conflict event as dependent variable. Rebel taxation at 

mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.8: Closest own-group conflict event around rebel mines and taxation, excluding 

control variable Pillaging. 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -0.939*** 2.247*** 1.773*** 

 (0.245) (0.425) (0.477) 

3T 0.185 0.711 0.465 

 (0.436) (0.737) (0.830) 

Gold 0.473 0.226 -1.668** 

 (0.462) (0.768) (0.847) 

Conflict before survey 0.916*** 1.879*** -1.089 

 (0.217) (0.310) (0.787) 

Rebel-taxed mines 0.0177*** -0.0293 -0.0658** 

 (0.00497) (0.0206) (0.0270) 

    

Constant -1.715*** -3.913*** -2.270*** 

 (0.483) (0.883) (0.851) 

    

Observations 525 525 525 
Note: Logistic regressions with occurrence of nearest conflict event involving rebel group present at the mine 

as dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.9: Closest conflict event around mines and rebel taxation, adding province-fixed 

effects. 

 

 (1) (2) (3) 
VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km     
Rebel taxation -0.523*** 1.313*** -0.625** 
 (0.191) (0.186) (0.286) 
Rebel presence 0.649*** 0.195 -0.817** 
 (0.172) (0.228) (0.321) 
State service -1.587*** -0.733*** 0.0548 
 (0.112) (0.151) (0.174) 
Forced labor -1.493*** 0.231 1.163*** 
 (0.359) (0.414) (0.399) 
Digging 0.760** -0.724 0.490 
 (0.336) (0.470) (0.401) 
Pillaging -1.396*** -0.568* 1.311*** 
 (0.269) (0.326) (0.326) 
3T -0.158 0.0707 -0.597* 
 (0.204) (0.267) (0.322) 
Gold -0.855*** -0.129 0.202 
 (0.212) (0.280) (0.329) 
Diamond 0.744** -0.0350 1.057*** 
 (0.332) (0.467) (0.409) 
Conflict before survey 1.172*** 1.044*** 1.827*** 
 (0.101) (0.147) (0.226) 
Rebel-taxed mines -0.00936** 0.0356*** 0.0252*** 
 (0.00411) (0.00553) (0.00739) 
Haut-Katanga 2.001*** -1.409*** 2.956** 
 (0.379) (0.545) (1.191) 
Haut-Lomami 0.889*** -0.267 3.410*** 
 (0.235) (0.255) (1.074) 
Haut-Uele - - - 
    
Ituri 1.034*** -1.522*** 2.201** 
 (0.202) (0.263) (1.055) 
Lualaba - - - 
    
Maniema -1.559*** -1.685*** 2.364** 
 (0.207) (0.223) (1.046) 
Nord-Kivu 0.800*** -1.404*** 2.672** 
 (0.181) (0.218) (1.049) 
Sud-Kivu 0.430** -1.714*** 2.544** 
 (0.170) (0.205) (1.037) 
Tanganyika - - 2.792*** 
   (1.050) 
Tshopo - - - 
    
Constant -0.179 -0.907*** -5.429*** 
 (0.245) (0.302) (1.084) 
    
Observations 2,880 2,880 2,976 
Note: Logistic regressions with occurrence of nearest conflict event as dependent variable. Rebel taxation at 

mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.10: Closest own-group conflict event around rebel mines and taxation, adding 

province-fixed effects. 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -1.254*** 2.332*** 2.611*** 

 (0.283) (0.483) (0.637) 

Pillaging -2.537*** -0.447 1.404*** 

 (0.589) (0.462) (0.498) 

3T -0.405 1.246 -0.984 

 (0.561) (0.851) (1.566) 

Gold 0.0662 0.331 -2.751* 

 (0.593) (0.859) (1.569) 

Conflict before survey 1.220*** 2.294*** -1.603* 

 (0.270) (0.374) (0.830) 

Rebel-taxed mines 0.0441*** -0.0877*** -0.0757** 

 (0.00772) (0.0328) (0.0305) 

Ituri 1.751*** - - 

 (0.611)   

Maniema - - - 

    

Nord-Kivu -2.244*** 0.0348 -3.684*** 

 (0.374) (1.156) (0.908) 

Sud-Kivu - -1.159 -2.652*** 

  (1.161) (0.867) 

Tanganyika - - - 

    

Tshopo - - - 

    

Constant -0.650 -3.256** 1.352 

 (0.640) (1.332) (1.669) 

    

Observations 485 445 445 
Note: Logistic regressions with occurrence of nearest conflict event involving rebel group present at the mine 

as dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.11: Closest conflict event with one-sided violence around mines and rebel taxa-

tion. 

 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -1.607*** 1.444*** -1.172*** 

 (0.216) (0.170) (0.357) 

Rebel presence 0.0937 0.709*** -0.560* 

 (0.158) (0.198) (0.316) 

State service -1.521*** -0.884*** -0.925*** 

 (0.104) (0.172) (0.249) 

Forced labor -1.589*** -0.444 0.463 

 (0.409) (0.405) (0.501) 

Digging 0.619** 0.784** -0.492 

 (0.311) (0.329) (0.597) 

Pillaging -0.734** -0.813** 2.137*** 

 (0.292) (0.320) (0.332) 

3T 0.832*** 0.179 -0.364 

 (0.173) (0.253) (0.377) 

Gold 0.353** 0.000690 0.891** 

 (0.172) (0.256) (0.369) 

Diamond 0.544* -0.0441 1.498*** 

 (0.280) (0.453) (0.394) 

Conflict before survey 1.191*** 0.734*** -0.0236 

 (0.0894) (0.173) (0.382) 

Rebel-taxed mines 0.00668* 0.00921 0.0278*** 

 (0.00398) (0.00564) (0.00714) 

    

Constant -1.310*** -2.421*** -3.603*** 

 (0.181) (0.258) (0.377) 

    

Observations 3,035 3,035 3,035 
Note: Logistic regressions with occurrence of nearest conflict event with one-sided violence as dependent 

variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.12: Closest own-group conflict event with one-sided violence around rebel 

mines and taxation. 

 (1) (2) (3) 

VARIABLES Area 1: 0 – 40 km Area 2: 40 – 56 

km 

Area 3: 56 – 69 

km 

    

Rebel taxation -3.536*** 2.171*** 1.996* 

 (0.464) (0.435) (1.075) 

Pillaging -1.431*** -0.887** 3.145*** 

 (0.480) (0.441) (1.121) 

3T 0.695 -0.636 - 

 (0.567) (0.967)  

Gold 0.762 0.247 - 

 (0.604) (1.030)  

Conflict before survey 3.750*** 2.307*** 4.467*** 

 (0.425) (0.333) (1.362) 

Rebel-taxed mines 0.0398*** -0.0545* -0.114 

 (0.00740) (0.0302) (0.116) 

    

Constant -2.596*** -3.720*** -6.517*** 

 (0.632) (1.098) (1.443) 

    

Observations 525 525 401 
Note: Logistic regressions with occurrence of nearest conflict event with one-sided violence involving rebel 

group present at the mine as dependent variable. Rebel taxation at mining site as independent variable. 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A2.13: Correlation between Rebel taxation, pillaging and digging. 

 Rebel taxation Pillaging Digging 

Rebel taxation 1.0000   

Pillaging 0.0511 1.0000  

Digging -0.0496 -0.0433 1.0000 

 

Table A2.14: Cross tabulation of mine type and forced labor with row-percentages. 

 Forced Labor  

Mine No Yes Total 

Army mine 91.16 % 

(632) 

8.84 % 

(62) 

100 % 

(694) 

Rebel mine 94.86 % 5.14 % 100 % 

 (498) (27) (525) 
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Table A2.15: Summary Statistics.  

VARIABLES N Mean SD Min 

Ma

x 

Nearest conflict in Area 1: 0–40 km 3035 .4145 .4927 0 1 

Nearest conflict in Area 2: 40–56 km 3035 .1295 .3358 0 1 

Nearest conflict in Area 3: 56–69 km 3035 .0741 .2620 0 1 

Nearest conflict in Area 1: 0–40 km – by present rebel 

group 3035 .0455 .2084 0 1 

Nearest conflict in Area 2: 40–56 km – by present rebel 

group 3035 .0267 .1612 0 1 

Nearest conflict in Area 3: 56–69 km – by present rebel 

group 3035 .0109 .1037 0 1 

Rebel taxation 3035 .0926 .2899 0 1 

Rebel presence 3035 .0804 .2719 0 1 

State service 3035 .3420 .4745 0 1 

Forced labor 3035 .0293 .1687 0 1 

Digging 3035 .0290 .1678 0 1 

Pillaging 3035 .0418 .2003 0 1 

3T 3035 .4132 .4925 0 1 

Gold 3035 .5608 .4964 0 1 

Diamond 3035 .0234 .1512 0 1 

Earlier conflict in Area 1 3035 .6003 .4899 0 1 

Earlier conflict in Area 2 3035 .1334 .3401 0 1 

Earlier conflict in Area 3 3035 .0507 .2195 0 1 

Earlier conflict in Area 1 by present rebel group 3035 .0484 .2147 0 1 

Earlier conflict in Area 2 by present rebel group 3035 .0221 .1470 0 1 

Earlier conflict in Area 3 by present rebel group 3035 .0125 .1112 0 1 

Rebel-taxed mines in Area 1 3035 7.01 14.10 0 75 

Rebel-taxed mines in Area 2 3035 5.19 10.19 0 74 

Rebel-taxed mines in Area 3 3035 6.39 10.39 0 73 
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7.2 Appendix Chapter 3  
 

 

Figure A3.1 

 

 

 

 

 

 

 

 

 

 

 

Figure A3.2: Number of respondents living in proximity of active Chinese mines over the pe-

riod 2011–2015 (Afrobarometer round 6). 
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Figure A3.3: Number of respondents living in proximity of active non-Chinese mines over the 

period 2011–2015 (Afrobarometer round 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A3.4: Distribution of respondents reporting that people are never treated equally under the 

law (Afrobarometer round 4, 2008) prior to opening of mines operated by either Chinese or non-Chi-

nese companies between 2009–2015. 
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Figure A3.5: Distribution of respondents reporting belief that local governments’ job-creation perfor-

mance is good or very good (Afrobarometer round 4, 2008) prior to opening of mines operated by ei-

ther Chinese or non-Chinese companies between 2009–2015. 
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Table A3.1: List of countries included in our samples. 

Countries covered by 

DHS data 

Countries covered by Afrobarome-

ter round 6 

Countries covered by Afroba-

rometer round 5 

Burkina Faso 

Cameroon 

Ivory Coast 

Democratic Republic 

of Congo 

Ethiopia 

Ghana 

Guinea 

Kenya 

Liberia 

Madagascar 

Namibia 

Nigeria 

Rwanda 

Senegal 

Sierra Leone 

Togo 

Uganda 

Tanzania 

Zambia 

Zimbabwe 

Benin  

Botswana  

Burkina Faso  

Burundi  

Cameroon 

Cape Verde  

Congo 

Democratic Re-

public of Congo 

Gabon 

Gambia 

Ghana 

Guinea 

Ivory Coast 

Kenya 

Lesotho 

Liberia  

Madagascar 

Malawi 

Mali  

Mauritania 

 

Mauritius  

Mozambique 

Namibia  

Niger 

Nigeria 

Sao Tome and 

Principe 

Senegal  

Sierra Leone 

South Africa 

Sudan 

Swaziland 

Tanzania 

Togo 

Uganda 

Zambia 

Zimbabwe 

Benin  

Botswana  

Burkina Faso  

Burundi  

Cameroon 

Cape Verde  

Ghana 

Guinea 

Ivory Coast 

Kenya 

Lesotho 

Liberia  

Madagascar 

Malawi 

Mali  

Mauritius  

Mozambique 

Namibia  

Niger 

Nigeria 

 

Senegal  

Sierra Le-

one 

South Af-

rica 

Swaziland 

Tanzania 

Togo 

Uganda 

Zambia 

Zimbabwe 
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Table A3.2: Variable definitions (DHS and Afrobarometer surveys). 

Data source Variable 

name 

Item no. Item Coding 

DHS data     

DHS (all 

rounds) 

occupation V717 What is your occupa-

tion—that is, what 

kind of work do you 

mainly do?  

Percentage of men and 

women employed in the 12 

months before the survey 

was conducted 

DHS (all 

rounds) 

economic 

wealth 

HV270 The wealth index is 

calculated using easy-

to-collect data on a 

household’s ownership 

of selected assets, such 

as televisions and bi-

cycles, materials used 

for housing construc-

tion, and types of wa-

ter access and sanita-

tion facilities.  

Interpolated wealth index 

DHS (all 

rounds) 

no education HV106 What is the highest 

level of school 

(NAME) has attended? 

Percentage of respondents 

reporting having no educa-

tion per district 

DHS (all 

rounds) 

access to 

electricity 

HV206 Does your household 

have electricity? 

Percentage of respondents 

reporting access to electric-

ity per district 

DHS (all 

rounds) 

urban HV025 Type of place of resi-

dence where the 

household resides as 

either urban or rural 

Percentage of respondents 

living in urban area 

Afrobarometer data 

Afrobarometer 

(all rounds) 

unemploy-

ment 

Q95 

 

Do you have a job that 

pays a cash income? If 

yes, is it full-time or 

part-time? If no, are 

you presently looking 

for a job? 

Dummy variable of “1” if 

respondent reports having no 

job and either looking for or 

not looking for a job  

Afrobarometer 

(round 6) 

China taking 

resources 

Q81D Which of the follow-

ing factors contributes 

most to negative im-

ages of China in [EN-

TER COUNTRY], or 

haven’t you heard 

enough to say?  

 

Dummy variable of “1” if 

respondent reports that 

“China’s extraction of re-

sources from Africa” is the 

major factor contributing to 

negative image of China   

Afrobarometer 

(round 6) 

China taking 

jobs 

Q81D Which of the follow-

ing factors contributes 

most to negative im-

ages of China in [EN-

TER COUNTRY], or 

haven’t you heard 

enough to say?  

 

Dummy variable of “1” if 

respondent reports that “Chi-

nese economic activities tak-

ing jobs or business” is the 

major factor contributing to 

negative image of China    
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Afrobarometer 

(round 6) 

China’s 

land-grab-

bing 

Q81D Which of the following 

factors contributes 

most to negative im-

ages of China in [EN-

TER COUNTRY], or 

haven’t you heard 

enough to say?  

 

Dummy variable of “1” if re-

spondent reports that “land-

grabbing by Chinese individ-

uals or businesses” is the ma-

jor factor contributing to neg-

ative image of China 

 

Controls     

Afrobarometer 

(all rounds) 

living condi-

tions better 

than others 

Q5 In general, how do you 

rate your living condi-

tions compared to 

those of other [ENTER 

NATIONALITY]? 

Dummy variable of “1” if re-

spondent reports that per-

sonal “living conditions 

compared to those of other” 

are “better” or “much better” 

Afrobarometer 

(all rounds) 

secondary 

education or 

above 

Q97 What is your highest 

level of education? 

Dummy variable of “1” if re-

spondent reports “secondary 

school / high school com-

pleted” as highest level of 

education 

Afrobarometer 

(all rounds) 

urban UR-

BRUR 

Urban or Rural Pri-

mary Sampling Unit 

Dummy variable of “1” if re-

spondent lives in urban area 

Afrobarometer 

(all rounds) 

crime Q10A Over the past year, 

how often, if ever, 

have you or anyone in 

your family felt unsafe 

walking in your neigh-

borhood? 

Dummy variable of “1” if re-

spondent reports having 

feared crime “several times,” 

“many times” or “always” 

Afrobarometer 

(all rounds) 

democracy Q46A On a scale of 0 to 10, 

where 0 means com-

pletely undemocratic 

and 10 means com-

pletely democratic, 

where would you place 

each of the following, 

or haven’t you heard 

enough to say: our 

country today? 

Dummy variable of “1” if re-

spondent reports level of de-

mocracy >2 and <7 

 

 

 

Afrobarometer 

(all rounds) 

discrimi-

nated group 

Q85A How often is [respond-

ent’s ethnic group] 

treated unfairly by the 

government? 

Dummy variable of “1” if re-

spondent reports that his/her 

ethnic group is “often” or 

“always” treated unfairly by 

the government 

 

Afrobarometer 

(all rounds) 

state capac-

ity_sanita-

tion 

 

Q65I How well or badly 

would you say the cur-

rent government is 

handling the following 

matters, or haven’t you 

heard enough to say: 

providing water and 

sanitation services? 

Dummy variable of “1” if re-

spondent reports that current 

government is providing wa-

ter and sanitation services 

“fairly well” or “very well” 

Afrobarometer 

(all rounds) 

local corrup-

tion 

Q60D How many of the fol-

lowing people do you 

think are involved in 

corruption, or haven’t 

Dummy variable of “1” if re-

spondent reports that “most” 

or “all” local government 
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you heard enough 

about them to say: lo-

cal government counci-

lors? 

councilors are involved in 

corruption 

Afrobarometer 

(round 6) 

news con-

sumption 

Q12a-e How often do you get 

news from the follow-

ing sources: radio, tele-

vision news, newspa-

per, internet, social 

media? 

Dummy variable of “1” if re-

spondent reports to getting 

news from the radio, televi-

sion news, newspaper, inter-

net, or social media “a few 

times a week” or “every day” 

Afrobarometer 

(all round 6) 

protection-

ism 

Q76 Which of the following 

statements is closest to 

your view? Choose 

Statement 1 or State-

ment 2. Statement 1: 

People living in 

[West/South/East/Nort

h/Central] Africa 

should be able to move 

freely across interna-

tional borders in order 

to trade or work in 

other countries. 

Statement 2: Because 

foreign migrants take 

away jobs and foreign 

traders sell their goods 

at very cheap prices, 

governments should 

protect their own citi-

zens and limit the 

cross-border move-

ment of people and 

goods. 

Dummy variable of “1” if re-

spondent reports “agree 

strongly” for the second 

statement 

Afrobarometer 

(all round 6) 

xenophobia Q89e For each of the follow-

ing types of people, 

please tell me whether 

you would like having 

people from this group 

as neighbors, dislike it, 

or not care: immigrants 

or foreign workers. 

Dummy variable of “1” if re-

spondent reports “strongly 

dislike” for having immi-

grants or foreign workers as 

neighbors 
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Table A3.3: Descriptive statistics (Afrobarometer data). 

VARIABLES  N max min mean sd 

Unemployed 53691 1 0 .609 0.488 

Number of active Chinese mines (66% and 5-year mean) within 25 

km buffer 
53935 5 0 .008 0.159 

Number of active domestic non-Chinese mines (66% and 5-year 

mean) within 25 km buffer 
53935 4 0 .014 0.171 

Number of active international non-Chinese mines (66% and 5-

year mean) within 25 km buffer 
53935 25 0 .049 0.434 

Number of active Chinese mines (66% and 5-year mean) within 40 

km buffer 
53935 8 0 .145 0.877 

Number of active domestic non-Chinese mines (66% and 5-year 

mean) within 40 km buffer 
53935 5.167 0 .030 0.243 

Number of active international non-Chinese mines (66% and 5-

year mean) within 40 km buffer 
53935 26 0 .141 0.871 

Number of active Chinese mines (66% and 5-year mean) within 50 

km buffer 
53935 8 0 .019 0.341 

Number of active domestic non-Chinese mines (66% and 5-year 

mean) within 50 km buffer 
53935 6.167 0 .044 0.306 

Number of active international non-Chinese mines (66% and 5-

year mean) within 50 km buffer 
53935 28 0 .221 1.148 

China is taking jobs 43408 1 0 .168 0.374 

China is taking resources 43408 1 0 .129 0.335 

China is taking land 44608 1 0 .085 0.279 

Protectionism 49799 1 0 .199 0.400 

News consumption 53577 1 0 .834 0.372 

Xenophobia 49865 1 0 .098 0.298 

Igneous deposits within 25 km buffer 53936 1 0 .010 0.100 

Hydrothermal deposits within 25 km buffer 53936 1 0 .040 0.198 

Surficial deposits within 25 km buffer 53936 1 0 .018 0.133 

Igneous deposits within 40 km buffer 53936 1 0 .022 0.147 

Hydrothermal deposits within 40 km buffer 53936 1 0 .072 0.259 

Surficial deposits within 40 km buffer 53936 1 0 .027 0.164 

Living conditions are better than for others 52577 1 0 .310 0.463 

Secondary education or above 53780 1 0 .312 0.463 
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Urban 53809 1 0 .756 0.429 

Crime 53748 1 0 .206 0.404 

Democracy 47431 1 0 .548 0.498 

Discriminated group 43340 1 0 .176 0.378 

State capacity sanitation 51453 1 0 .470 0.499 

Local corruption 46457 1 0 .384 0.486 
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Table A3.4: Descriptive statistics (DHS data). 

VARIABLES N max min mean sd 

Unemployed 26460 1 0 0.248 0.197 

Number of active Chinese mines (66%) 79372 4 0 0.003 0.075 

Number of active domestic non-Chinese mines 

(66%) 
79372 12 0 0.018 0.284 

Number of active international non-Chinese 

mines (66%) 
79372 29 0 0.032 0.426 

Number of Chinese mines 79372 4 0 0.003 0.080 

Number of active domestic non-Chinese mines 

(51%) 
79372 12 0 0.020 0.303 

Number of active international non-Chinese 

mines (51%) 
79372 29 0 0.033 0.428 

Number of Chinese mines (33%) 79372 4 0 0.003 0.082 

Number of domestic non-Chinese mines (33%) 79372 12 0 0.023 0.320 

Number of international non-Chinese mines 

(33%) 
79372 31 0 0.038 0.468 

Gross regional product 77634 13.913 0 0.388 0.724 

Population density 77634 24621.33 .068 144.150 446.885 

Democracy score 76750 10 -9 1.763 4.523 

No education 26460 1 0 0.369 0.271 

One-sided violence 77634 1 0 .069 0.254 

State capacity electricity 26460 1 0 0.258 0.311 
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Table A3.5: Number of respondents living within 50 km and 25 km of Chinese-controlled/non-

Chinese-controlled mines (Afrobarometer round 6). 

COUNTRY Chinese mines 

within 50 km 

Non-Chinese 

mines within 50 

km 

Chinese mines 

within 25 km 

Non-Chinese 

mines within 25 

km 

Benin 0 0 0 0 
Botswana 0 176 0 112 

Burkina Faso 0 352 0 114 

Burundi 0 24 0 0 

Ivory Coast 0 128 0 8 

Cape Verde 0 0 0 0 

Congo - - - - 

DRC - - - - 

Gabon 0 40 0 0 

Gambia - - - - 

Ghana 0 936 0 392 

Guinea 0 168 0 16 

Kenya 0 168 0 32 

Lesotho 0 136 0 24 

Liberia 0 215 0 64 

Madagascar 0 0 0 0 

Malawi 0 0 0 0 

Mali 0 104  0 64 

Mauritania 0 0 0 0 

Mauritius 0 62 0 40 

Mozambique 0 56 0 16 

Namibia 24 288 24 8 

Niger 0 8 0 0 

Nigeria 0 0 0 0 

Sao Tome and 

Principe 

0 0 0 0 

Senegal 0 0 0 0 

Sierra Leone 0 176 0 88 

South Africa 507 995  332 672 

Sudan 0 160 0 64 

Swaziland 0 336 0 32 

Tanzania 0 295  0 199 

Togo 0 0 0 0 

Uganda 0 96 0 24 

Zambia 168 304 144 192 

Zimbabwe 72 1488 0 920 
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Table A3.6: Effect of Chinese versus non-Chinese mines on respondents’ employment status us-

ing Afrobarometer data, different buffer sizes, and four-year averages. 

VARIABLES     Unemployment in Afrobarometer 

 round 5 (2011–2013)  

Unemployment in Afrobarometer 

 round 6 (2014–2015) 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.0717*** 0.0506*** 0.0562*** 0.178*** 0.0782*** 0.0760*** 
 (0.0208) (0.0135) (0.0151) (0.0140) (0.0143) (0.0161) 
Domestic mines -0.0983 -0.122** -0.0939* 0.0137 0.00710 0.0299 
 (0.0713) (0.0592) (0.0550) (0.0900) (0.0849) (0.0975) 
International 

mines 

0.0139 0.00808 -0.0112 -0.0192 -0.0181 -0.0204 
 (0.0203) (0.0147) (0.0134) (0.0500) (0.0365) (0.0286) 
Living conditions -0.189*** -0.189*** -0.188*** -0.234*** -0.234*** -0.234*** 
 (0.0675) (0.0674) (0.0672) (0.0524) (0.0526) (0.0525) 
Education -0.824*** -0.824*** -0.824*** -0.580*** -0.579*** -0.578*** 
 (0.0856) (0.0857) (0.0856) (0.116) (0.116) (0.115) 
Urban -0.285*** -0.286*** -0.286*** -0.258*** -0.258*** -0.259*** 
 (0.0487) (0.0487) (0.0485) (0.0825) (0.0826) (0.0827) 
Crime 0.0552* 0.0554* 0.0560* -0.0739 -0.0735 -0.0728 
 (0.0320) (0.0320) (0.0321) (0.0531) (0.0531) (0.0531) 
Democracy -0.00315 -0.00299 -0.00287 0.0290 0.0295 0.0294 
 (0.00897) (0.00895) (0.00899) (0.0535) (0.0535) (0.0536) 
Discrimination 0.00729 0.00835 0.00888 0.106* 0.106* 0.106* 
 (0.0908) (0.0910) (0.0910) (0.0636) (0.0633) (0.0632) 
State capacity -0.111** -0.110** -0.111** -0.0106 -0.0107 -0.0107 
 (0.0441) (0.0442) (0.0441) (0.0561) (0.0560) (0.0560) 
Local corruption -0.0905** -0.0912** -0.0906** -0.00598 -0.00594 -0.00533 
 (0.0386) (0.0386) (0.0387) (0.0386) (0.0386) (0.0386) 
       
Constant 1.920*** 1.919*** 1.918*** 0.887*** 0.887*** 0.887*** 
 (0.0842) (0.0839) (0.0837) (0.104) (0.103) (0.103) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 37,194 37,194 37,194 32,913 32,913 32,913 
Note: Logistic regressions with unemployment as dependent variable and mean number of active mines dur-

ing the last four years with igneous or hydrothermal deposits as independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.7: Effect of Chinese versus non-Chinese mines on respondents’ employment status using 

Afrobarometer data, different buffer sizes, and six-year averages. 

VARIABLES Unemployment in Afrobarometer 

 round 5 (2011–2013)  

Unemployment in Afrobarometer 

 round 6 (2014–2015) 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

 

Chinese mines 

 

0.0903*** 

 

0.0603*** 

 

0.0645*** 

 

0.184*** 

 

0.0815*** 

 

0.0798*** 
 (0.0238) (0.0172) (0.0148) (0.0502) (0.0383) (0.0306) 
Domestic mines -0.111 -0.133* -0.0860 0.0235 0.0181 0.0411 
 (0.0851) (0.0717) (0.0567) (0.0978) (0.0950) (0.109) 
International 

mines 

0.0138 0.00960 -0.0142 -0.0206 -0.0198 -0.0225 
 (0.0238) (0.0172) (0.0148) (0.0502) (0.0383) (0.0306) 
Living conditions -0.189*** -0.189*** -0.187*** -0.234*** -0.234*** -0.234*** 
 (0.0675) (0.0673) (0.0672) (0.0524) (0.0526) (0.0525) 
Education -0.824*** -0.824*** -0.824*** -0.580*** -0.579*** -0.578*** 
 (0.0856) (0.0856) (0.0855) (0.116) (0.116) (0.115) 
Urban -0.285*** -0.286*** -0.286*** -0.258*** -0.258*** -0.259*** 
 (0.0487) (0.0487) (0.0484) (0.0825) (0.0826) (0.0827) 
Crime 0.0552* 0.0554* 0.0560* -0.0739 -0.0735 -0.0727 
 (0.0320) (0.0320) (0.0321) (0.0531) (0.0531) (0.0531) 
Democracy -0.00316 -0.00303 -0.00294 0.0290 0.0295 0.0294 
 (0.00898) (0.00896) (0.00900) (0.0535) (0.0535) (0.0536) 
Discrimination 0.00737 0.00815 0.00883 0.106* 0.106* 0.106* 
 (0.0908) (0.0909) (0.0910) (0.0635) (0.0633) (0.0632) 
State capacity -0.111** -0.110** -0.111** -0.0106 -0.0107 -0.0107 
 (0.0442) (0.0442) (0.0441) (0.0561) (0.0560) (0.0560) 
Local corruption -0.0905** -0.0911** -0.0904** -0.00595 -0.00589 -0.00526 
 (0.0386) (0.0386) (0.0386) (0.0385) (0.0386) (0.0386) 
       
Constant 1.920*** 1.919*** 1.918*** 0.887*** 0.887*** 0.887*** 
 (0.0842) (0.0840) (0.0838) (0.104) (0.103) (0.103) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 37,194 37,194 37,194 32,913 32,913 32,913 

Note: Logistic regressions with unemployment as dependent variable and mean number of active mines during 

the last six years with igneous or hydrothermal deposits as independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.8: Effect of Chinese versus non-Chinese mines on respondents’ employment status 

using Afrobarometer data, different buffer sizes, and 51% threshold for majority ownership. 

VARIABLES Unemployment in Afrobarometer 

round 5 (2011–2013) 

Unemployment in Afrobarometer 

round 6 (2014–2015) 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.0798*** 0.0517*** 0.0577*** 0.176*** 0.0775*** 0.0763*** 
 (0.0215) (0.0136) (0.0150) (0.0133) (0.0137) (0.0155) 
Domestic mines -0.0627 -0.105 -0.0652 0.0200 0.0196 0.0459 
 (0.0805) (0.0696) (0.0581) (0.0879) (0.0777) (0.0901) 
International mines 0.00695 0.00964 -0.0131 -0.0161 -0.0174 -0.0215 
 (0.0226) (0.0173) (0.0158) (0.0480) (0.0362) (0.0283) 
Living conditions -0.189*** -0.189*** -0.188*** -0.234*** -0.234*** -0.234*** 
 (0.0675) (0.0673) (0.0672) (0.0524) (0.0526) (0.0525) 
Education -0.824*** -0.824*** -0.824*** -0.580*** -0.579*** -0.579*** 
 (0.0856) (0.0856) (0.0856) (0.116) (0.116) (0.115) 
Urban -0.285*** -0.287*** -0.287*** -0.258*** -0.258*** -0.259*** 
 (0.0487) (0.0488) (0.0485) (0.0825) (0.0826) (0.0827) 
Crime 0.0553* 0.0555* 0.0559* -0.0740 -0.0736 -0.0728 
 (0.0320) (0.0320) (0.0321) (0.0531) (0.0531) (0.0531) 
Democracy -0.00321 -0.00305 -0.00297 0.0289 0.0293 0.0291 
 (0.00897) (0.00895) (0.00899) (0.0536) (0.0536) (0.0536) 
Discrimination 0.00754 0.00818 0.00888 0.106* 0.106* 0.106* 
 (0.0908) (0.0909) (0.0910) (0.0636) (0.0633) (0.0632) 
State capacity -0.111** -0.111** -0.111** -0.0106 -0.0106 -0.0106 
 (0.0442) (0.0442) (0.0442) (0.0561) (0.0560) (0.0560) 
Local corruption -0.0905** -0.0910** -0.0904** -0.00592 -0.00588 -0.00514 
 (0.0385) (0.0386) (0.0386) (0.0385) (0.0386) (0.0386) 
       
Constant 1.920*** 1.920*** 1.918*** 0.887*** 0.887*** 0.887*** 
 (0.0842) (0.0840) (0.0838) (0.104) (0.103) (0.103) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 37,194 37,194 37,194 32,913 32,913 32,913 
Note: Logistic regressions with unemployment as dependent variable and mean number of active mines 

during the last five years with igneous or hydrothermal deposits as independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.9: Effect of Chinese versus non-Chinese mines on respondents’ employment status us-

ing Afrobarometer data and different buffer sizes, and excluding buffers with surficial deposits 

from the sample. 

VARIABLES 

 

Unemployment in Afrobarometer 

round 5 (2011–2013) 

Unemployment in Afrobarometer 

round 6 (2014–2015) 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.0859*** 0.0610*** 0.0580*** 0.176*** 0.0754*** 0.0759*** 
 (0.0195) (0.0113) (0.0123) (0.0137) (0.0164) (0.0244) 
Domestic mines -0.0792 -0.0790 -0.0629 0.0140 -0.00721 0.00783 
 (0.0715) (0.0538) (0.0627) (0.0911) (0.0986) (0.120) 
International 

mines 

-0.0108 -0.0201 -0.0162 -0.0163 -0.0129 -0.0217 
 (0.0126) (0.0190) (0.0166) (0.0486) (0.0428) (0.0462) 
Living conditions -0.190*** -0.186*** -0.186*** -0.236*** -0.233*** -0.231*** 
 (0.0637) (0.0597) (0.0595) (0.0538) (0.0533) (0.0545) 
Education -0.819*** -0.813*** -0.809*** -0.584*** -0.582*** -0.582*** 
 (0.0857) (0.0863) (0.0870) (0.115) (0.114) (0.113) 
Urban -0.284*** -0.285*** -0.286*** -0.248*** -0.248*** -0.243*** 
 (0.0477) (0.0486) (0.0483) (0.0841) (0.0846) (0.0850) 
Crime 0.0647** 0.0655** 0.0658** -0.0808 -0.0802 -0.0817 
 (0.0329) (0.0324) (0.0326) (0.0544) (0.0557) (0.0561) 
Democracy -0.00305 -0.00296 -0.00356 0.0326 0.0391 0.0460 
 (0.00909) (0.00921) (0.00926) (0.0544) (0.0550) (0.0552) 
Discrimination 0.00548 0.00882 0.00890 0.104 0.0976 0.0947 
 (0.0927) (0.0934) (0.0937) (0.0651) (0.0671) (0.0683) 
State capacity -0.112** -0.110** -0.110** -0.0166 -0.0141 -0.0139 
 (0.0451) (0.0456) (0.0460) (0.0565) (0.0568) (0.0567) 
Local corruption -0.0922** -0.0916** -0.0916** 0.00119 0.00435 0.00534 
 (0.0395) (0.0405) (0.0406) (0.0385) (0.0381) (0.0379) 
       
Constant 1.917*** 1.914*** 1.918*** 0.878*** 0.872*** 0.863*** 
 (0.0824) (0.0832) (0.0835) (0.104) (0.103) (0.103) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 36,517 36,039 35,712 32,126 31,718 31,336 
Note: Logistic regressions with unemployment as dependent variable and mean number of active mines dur-

ing the last five years with igneous or hydrothermal deposits as independent variable. Standard errors clus-

tered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.10: Effect of Chinese versus non-Chinese mines on respondents’ employment status 

using Afrobarometer data and different buffer sizes, and including dummy variables on deposit 

types. 

VARIABLES Unemployment in Afroba-

rometer round 5 (2011–2013) 

Unemployment in Afroba-

rometer round 6 (2014–2015) 

 (1) (2) (3) (4) 

 (25 km buff-

ers) 

(40 km buff-

ers) 

(25 km buff-

ers) 

(40 km buff-

ers) 

     
Chinese mines -0.0375 0.0406** 0.135*** 0.0627*** 
 (0.0942) (0.0182) (0.0474) (0.0192) 
Domestic mines -0.0829 -0.121*** -0.0547* -0.0379 
 (0.0544) (0.0312) (0.0326) (0.0311) 
International mines -0.0218 -0.00358 -0.0233 -0.00785 
 (0.0266) (0.0190) (0.0309) (0.0261) 
Living conditions -0.188*** -0.187*** -0.234*** -0.234*** 
 (0.0675) (0.0670) (0.0527) (0.0522) 
Education -0.823*** -0.823*** -0.580*** -0.579*** 
 (0.0855) (0.0856) (0.116) (0.115) 
Urban -0.281*** -0.281*** -0.257*** -0.257*** 
 (0.0483) (0.0485) (0.0825) (0.0826) 
Crime 0.0562* 0.0568* -0.0745 -0.0736 
 (0.0322) (0.0317) (0.0532) (0.0535) 
Democracy -0.00299 -0.00260 0.0288 0.0296 
 (0.00902) (0.00901) (0.0536) (0.0536) 
Discrimination 0.00887 0.00886 0.107* 0.105 
 (0.0908) (0.0912) (0.0633) (0.0639) 
State capacity -0.110** -0.108** -0.0111 -0.0120 
 (0.0439) (0.0437) (0.0559) (0.0559) 
Local corruption -0.0891** -0.0897** -0.00598 -0.00443 
 (0.0387) (0.0387) (0.0388) (0.0381) 
Igneous deposit 0.154 -0.00876 0.235* -0.0712 
 (0.236) (0.129) (0.134) (0.150) 
Surficial deposit 0.150 0.186 -0.114 -0.123 
 (0.168) (0.146) (0.0901) (0.0896) 
     
Constant 1.915*** 1.911*** 0.887*** 0.885*** 
 (0.0843) (0.0844) (0.104) (0.103) 
Country dummies Yes Yes Yes Yes 
Observations 37,194 37,194 32,913 32,913 
Note: Logistic regressions with unemployment as dependent variable and mean number of active mines dur-

ing the last five years as independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

The model is based on the estimation below, with components identical to those described in the 

main text. In addition, it adds the deposit-type fixed effects θdep. 

𝑈𝑖 = 𝛽0 + 𝛽1 ∗ 𝐶ℎ𝑖𝑛𝑒𝑠𝑒 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽3 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽4

∗ 𝑋𝑖 +  + 𝜂𝑐 + θ𝑑𝑒𝑝 + ε𝑖𝑐 
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Table A3.11: Effect of Chinese versus non-Chinese mines on respondents’ employment status 

using Afrobarometer data and different buffer sizes, and including dummy variables on mineral 

types. 

 

VARIABLES 

Unemployment in Afrobarometer 

round 5 (2011–2013) 

Unemployment in Afrobarometer 

round 6 (2014–2015) 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.0731*** 0.0502*** 0.0576*** 0.169*** 0.0712*** 0.0733*** 
 (0.0233) (0.0137) (0.0146) (0.00785) (0.0105) (0.0144) 
Domestic mines -0.109 -0.128** -0.0895 0.0120 -0.0111 0.0235 
 (0.0784) (0.0643) (0.0561) (0.0901) (0.0866) (0.0993) 
International mines 0.0233 0.0136 -0.0131 0.00869 2.24e-06 -0.0149 
 (0.0200) (0.0154) (0.0149) (0.0285) (0.0301) (0.0273) 
Living conditions -0.189*** -0.189*** -0.188*** -0.232*** -0.233*** -0.234*** 
 (0.0673) (0.0672) (0.0671) (0.0525) (0.0523) (0.0527) 
Education -0.823*** -0.824*** -0.824*** -0.579*** -0.578*** -0.579*** 
 (0.0856) (0.0855) (0.0855) (0.115) (0.115) (0.115) 
Urban -0.283*** -0.286*** -0.286*** -0.254*** -0.260*** -0.261*** 
 (0.0487) (0.0486) (0.0485) (0.0827) (0.0827) (0.0827) 
Crime 0.0556* 0.0555* 0.0559* -0.0702 -0.0718 -0.0722 
 (0.0321) (0.0320) (0.0322) (0.0540) (0.0542) (0.0537) 
Democracy -0.00318 -0.00304 -0.00291 0.0280 0.0294 0.0299 
 (0.00894) (0.00892) (0.00896) (0.0534) (0.0535) (0.0536) 
Discrimination 0.00749 0.00811 0.00871 0.102 0.104 0.106* 
 (0.0908) (0.0911) (0.0912) (0.0644) (0.0641) (0.0635) 
State capacity -0.112** -0.111** -0.111** -0.0122 -0.0115 -0.0112 
 (0.0442) (0.0441) (0.0440) (0.0561) (0.0561) (0.0567) 
Local corruption -0.0903** -0.0910** -0.0904** -0.00307 -0.00471 -0.00552 
 (0.0387) (0.0387) (0.0387) (0.0381) (0.0384) (0.0388) 
Gold -0.0624 -0.0404 0.00764 -0.214* -0.153 -0.0795 
 (0.106) (0.0914) (0.108) (0.121) (0.102) (0.110) 
Diamond 0.0424 -0.00309 -0.0251 0.258*** 0.188** 0.157* 
 (0.190) (0.170) (0.170) (0.0627) (0.0731) (0.0864) 
       
Constant 1.919*** 1.919*** 1.918*** 0.883*** 0.888*** 0.890*** 
 (0.0841) (0.0836) (0.0836) (0.104) (0.103) (0.104) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 37,194 37,194 37,194 32,913 32,913 32,913 
Note: Logistic regressions with unemployment as dependent variable and mean number of active mines dur-

ing the last five years with igneous or hydrothermal deposits as independent variable. Standard errors clus-

tered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 

The model is based on the estimation below, with components identical to those described 

in the main text. In addition, it adds the mineral-type fixed effects θmin. 

𝑈𝑖 = 𝛽0 + 𝛽1 ∗ 𝐶ℎ𝑖𝑛𝑒𝑠𝑒 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽3 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑖 + 𝛽4

∗ 𝑋𝑖 +  𝜂𝑐 + θ𝑚𝑖𝑛 + ε𝑖𝑐 
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Table A3.12: Interaction effect using DHS panel data. 

VARIABLES Majority ownership 66% 

 (1) (2) 

 Unemployment Unemployment 

   
Chinese mines 0.03477*** 0.0263*** 
 (0.0033) (0.0069) 
Domestic mines -0.0223* -0.0247** 
 (0.0114) (0.0103) 
International mines -0.0039 -0.0048 
 (0.0061) (0.0052) 
Regional gross product  -0.0343*** 
  (0.0103) 
No education  0.1005** 
  (0.0443) 
State capacity electricity  0.1005** 
  (0.0469) 
One-sided violence  0.0079 
  (0.0108) 
Population density  0.00003 
  (0.00002) 
   
Constant 0.0844*** 0.0139 
 (3.39e-13) (0.0299) 
Year dummies Yes Yes 
Country dummies Yes Yes 
Deposit-type dummies Yes Yes 
Interaction year*country*deposit dum-

mies 

Yes Yes 
Observations 26,460 26,442 
R-squared 0.513 0.530 

Note: OLS models with mean levels of unemployment within districts as dependent variable and number of 

active mines as independent variable. Deposit-type, year and country fixed effects. Standard errors clustered 

around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

The model is based on the estimation below, with components identical to those described in 

the main text. In addition, it adds the interaction between deposit-year- and country-fixed ef-

fects θ𝑑𝑒𝑝 ∗ ζ𝑡 ∗  𝜂𝑐.  

𝑈𝑑,𝑡 = 𝛽0 + 𝛽1 ∗ 𝐶ℎ𝑖𝑛𝑒𝑠𝑒 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽2 ∗ 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽3

∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑀𝑖𝑛𝑒𝑠𝑑,𝑡 + 𝛽4 ∗ 𝑋𝑑,𝑡 + θ𝑑𝑒𝑝 + ζ𝑡  +  𝜂𝑐 + θ𝑑𝑒𝑝 ∗ ζ𝑡 ∗  𝜂𝑐

+ ε𝑑,𝑡 
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Table A3.13: Effect of Chinese versus non-Chinese mines on respondents’ perception of China 

taking jobs and resources using Afrobarometer 6 data, different buffer sizes, and four-year mean 

of ownership. 

VARIABLES China is taking jobs China is taking resources 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.325*** 0.180*** 0.175*** 0.0532**

* 

0.0289**

* 

0.0148** 
 (0.0125) (0.00856) (0.0129) (0.00786) (0.00838) (0.00711) 
Domestic mines 0.145** 0.149** 0.121 0.0582 -0.0210 -0.0151 
 (0.0734) (0.0724) (0.0795) (0.107) (0.0957) (0.0710) 
International mines -0.103** -

0.0790*** 

-

0.0668** 

-0.0221 -0.00543 0.0173 
 (0.0460) (0.0255) (0.0307) (0.0229) (0.0195) (0.0147) 
Unemployed 0.00669 0.00652 0.00593 -0.00791 -0.00770 -0.00664 
 (0.0440) (0.0440) (0.0442) (0.0814) (0.0814) (0.0814) 
Education 0.0810 0.0837 0.0850* 0.106 0.105 0.104 
 (0.0517) (0.0515) (0.0509) (0.0719) (0.0720) (0.0713) 
Urban 0.214*** 0.213*** 0.213*** -0.0900 -0.0906 -0.0896 
 (0.0652) (0.0653) (0.0654) (0.122) (0.122) (0.123) 
Protectionism 0.141** 0.139** 0.138** -0.0404 -0.0408 -0.0399 
 (0.0638) (0.0641) (0.0640) (0.0572) (0.0570) (0.0568) 
News consumption 0.156** 0.156** 0.157** 0.112 0.112 0.111 
 (0.0662) (0.0664) (0.0664) (0.0845) (0.0847) (0.0839) 
Xenophobia 0.0677 0.0684 0.0690 0.112 0.112 0.111 
 (0.0550) (0.0550) (0.0548) (0.0903) (0.0904) (0.0908) 
       
Constant -

1.706*** 

-1.706*** -

1.706*** 

-

1.645*** 

-

1.644*** 

-

1.644***  (0.0687) (0.0690) (0.0686) (0.117) (0.116) (0.116) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 38,035 38,035 38,035 38,035 38,035 38,035 
Note: Logistic regressions with Chinese land-grabbing and Chinese behavior contributing to a negative im-

age of China as dependent variables. The mean number of active mines during the last four years with igne-

ous or hydrothermal deposits is the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.14: Effect of Chinese versus non-Chinese mines on respondents’ perception of China 

taking land using Afrobarometer 6 data, different buffer sizes, and four-year mean of ownership. 

VARIABLES China is taking land 

 (1) (2) (3) 

 (25 km buffers) (40 km buffers) (50 km buffers) 

    
Chinese mines 0.229*** 0.122*** 0.125*** 
 (0.00797) (0.00799) (0.00603) 
Domestic mines 0.00457 0.0114 0.0135 
 (0.108) (0.117) (0.0888) 
International mines 0.101*** 0.0650*** 0.0535*** 
 (0.0239) (0.0212) (0.0138) 
Unemployed -0.00657 -0.00591 -0.00528 
 (0.0639) (0.0640) (0.0639) 
Education 0.0155 0.0121 0.0118 
 (0.0651) (0.0651) (0.0655) 
Urban -0.221* -0.219* -0.218* 
 (0.117) (0.117) (0.117) 
Protectionism 0.0151 0.0164 0.0167 
 (0.0756) (0.0751) (0.0750) 
News consumption -0.132* -0.134* -0.134* 
 (0.0797) (0.0798) (0.0799) 
Xenophobia 0.0406 0.0426 0.0418 
 (0.0688) (0.0689) (0.0686) 
    
Constant -2.183*** -2.183*** -2.184*** 
 (0.107) (0.107) (0.108) 
Country dummies Yes Yes Yes 
Observations 38,035 38,035 38,035 

Note: Logistic regressions with China’s land-grabbing contributing to a negative image of China as de-

pendent variable. The mean number of active mines during the last four years with igneous or hydrothermal 

deposits is the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.15: Effect of Chinese versus non-Chinese mines on respondents’ perception of China tak-

ing jobs and resources using Afrobarometer 6 data, different buffer sizes, and six-year mean of own-

ership. 

VARIABLES China is taking jobs China is taking resources 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.344*** 0.186*** 0.181*** 0.0574*** 0.0331*** 0.0179** 
 (0.0148) (0.00833) (0.0130) (0.00829) (0.00880) (0.00802

) Domestic mines 0.150 0.155* 0.126 0.114 0.0145 0.0101 
 (0.0920) (0.0830) (0.0903) (0.104) (0.103) (0.0779) 
International 

mines 

-0.100* -0.0786*** -

0.0667** 

-0.0329 -0.0138 0.0119 
 (0.0524) (0.0258) (0.0313) (0.0237) (0.0214) (0.0167) 
Unemployed 0.00670 0.00651 0.00590 -0.00805 -0.00804 -0.00707 
 (0.0440) (0.0440) (0.0442) (0.0814) (0.0815) (0.0815) 
Education 0.0811 0.0834 0.0848* 0.106 0.106 0.105 
 (0.0517) (0.0515) (0.0509) (0.0721) (0.0723) (0.0717) 
Urban 0.215*** 0.214*** 0.213*** -0.0896 -0.0905 -0.0898 
 (0.0652) (0.0652) (0.0653) (0.122) (0.122) (0.123) 
Protectionism 0.141** 0.139** 0.138** -0.0403 -0.0408 -0.0400 
 (0.0637) (0.0641) (0.0640) (0.0572) (0.0570) (0.0568) 
News consump-

tion 

0.156** 0.157** 0.157** 0.113 0.113 0.111 
 (0.0662) (0.0664) (0.0664) (0.0847) (0.0849) (0.0841) 
Xenophobia 0.0677 0.0683 0.0690 0.113 0.112 0.111 
 (0.0550) (0.0550) (0.0548) (0.0902) (0.0903) (0.0907) 
       
Constant -1.706*** -1.706*** -

1.706*** 

-1.645*** -1.644*** -

1.644***  (0.0686) (0.0689) (0.0685) (0.117) (0.117) (0.116) 
Country dummies Yes Yes Yes Yes Yes Yes 
Observations 38,035 38,035 38,035 38,035 38,035 38,035 
Note: Logistic regressions with China taking jobs and resources contributing to a negative image of China as 

dependent variables. The mean number of active mines during the last six years with igneous or hydrothermal 

deposits is the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.16: Effect of Chinese versus non-Chinese mines on respondents’ perception of China 

taking land using Afrobarometer 6 data, different buffer sizes, and six-year mean of ownership.  

VARIABLES China is taking land 

 (1) (2) (3) 

 (25 km buffers) (40 km buffers) (50 km buffers) 

    
Chinese mines 0.242*** 0.127*** 0.131*** 
 (0.00923) (0.00829) (0.00649) 
Domestic mines 0.00381 0.00477 0.0137 
 (0.115) (0.122) (0.0938) 
International mines 0.106*** 0.0695*** 0.0559*** 
 (0.0265) (0.0226) (0.0148) 
Unemployed -0.00655 -0.00596 -0.00528 
 (0.0639) (0.0640) (0.0639) 
Education 0.0155 0.0121 0.0118 
 (0.0651) (0.0651) (0.0655) 
Urban -0.221* -0.219* -0.218* 
 (0.117) (0.117) (0.117) 
Protectionism 0.0150 0.0165 0.0168 
 (0.0756) (0.0750) (0.0750) 
News consumption -0.133* -0.134* -0.134* 
 (0.0797) (0.0798) (0.0799) 
Xenophobia 0.0407 0.0427 0.0418 
 (0.0688) (0.0690) (0.0687) 
    
Constant -2.183*** -2.182*** -2.183*** 
 (0.107) (0.107) (0.108) 
Country dummies Yes Yes Yes 
Observations 38,035 38,035 38,035 
Note: Logistic regressions with China’s land-grabbing contributing to a negative image of China as depend-

ent variable. The mean number of active mines during the last six years with igneous or hydrothermal depos-

its is the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A3.17: Effect of Chinese versus non-Chinese mines on respondents’ perception of China 

taking jobs and resources using Afrobarometer 6 data and different buffer sizes, and including 

dummy variables on deposit types. 

VARIABLES China is taking jobs China is taking resources 

 (1) (2) (3) (4) (5) (6) 

 (25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

(25 km 

buffers) 

(40 km 

buffers) 

(50 km 

buffers) 

       
Chinese mines 0.169 0.139*** 0.136*** 0.0608 0.0182 0.0187 
 (0.144) (0.0305) (0.0285) (0.0372) (0.0303) (0.0273) 
Domestic mines 0.0188 -0.00191 -0.0138 0.0778** 0.0422 0.0335 
 (0.0572) (0.0410) (0.0269) (0.0322) (0.0319) (0.0274) 
International mines -0.0715* -0.0404** -0.0422* -0.0144 -0.0151 -0.00779 
 (0.0429) (0.0203) (0.0227) (0.0259) (0.0165) (0.0127) 
Unemployed 0.00739 0.00641 0.00712 -0.00785 -0.00791 -0.00756 
 (0.0438) (0.0442) (0.0442) (0.0814) (0.0817) (0.0816) 
Education 0.0805 0.0819 0.0824 0.105 0.105 0.105 
 (0.0517) (0.0514) (0.0513) (0.0718) (0.0719) (0.0714) 
Urban 0.214*** 0.213*** 0.212*** -0.0898 -0.0918 -0.0914 
 (0.0653) (0.0648) (0.0647) (0.122) (0.121) (0.121) 
Protectionism 0.141** 0.140** 0.139** -0.0397 -0.0414 -0.0413 
 (0.0637) (0.0640) (0.0640) (0.0579) (0.0581) (0.0581) 
News consumption 0.157** 0.157** 0.158** 0.113 0.113 0.113 
 (0.0659) (0.0661) (0.0662) (0.0843) (0.0847) (0.0844) 
Xenophobia 0.0628 0.0642 0.0648 0.111 0.111 0.111 
 (0.0546) (0.0547) (0.0549) (0.0905) (0.0907) (0.0905) 
Igneous deposit 0.0587 0.0791 0.162 0.181 -0.0346 0.0348 
 (0.324) (0.227) (0.212) (0.219) (0.123) (0.0754) 
Surficial deposit -0.103 -0.232 -0.206 -0.122 0.0132 -0.0100 
 (0.155) (0.216) (0.196) (0.160) (0.132) (0.157) 
       
Constant -1.708*** -1.706*** -1.707*** -1.645*** -1.644*** -1.644*** 
 (0.0682) (0.0682) (0.0680) (0.117) (0.116) (0.116) 
Country deposit Yes Yes Yes Yes Yes Yes 
Observations 38,035 38,035 38,035 38,035 38,035 38,035 
Note: Logistic regressions with China taking jobs and resources contributing to a negative image of China 

as dependent variables. The mean number of active mines during the last five years is the independent varia-

ble. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Tale A3.18: Effect of Chinese versus non-Chinese mines on respondents’ perception of China 

taking land using Afrobarometer 6 data and different buffer sizes, and including dummy varia-

bles on deposit types. 

VARIABLES China is taking land 

 (1) (2) (3) 

 (25 km Buffers) (40 km Buffers) (50 km Buffers) 

    
Chinese mines 0.0836 0.0936*** 0.0950*** 
 (0.140) (0.0282) (0.0203) 
Domestic mines -0.0420 -0.0899 -0.118** 
 (0.119) (0.0627) (0.0488) 
International mines 0.0761*** 0.0739*** 0.0771*** 
 (0.0248) (0.0195) (0.0206) 
Unemployed -0.00453 -0.00504 -0.00500 
 (0.0638) (0.0640) (0.0644) 
Education 0.0161 0.0128 0.0112 
 (0.0657) (0.0659) (0.0657) 
Urban -0.222* -0.220* -0.217* 
 (0.117) (0.117) (0.118) 
Protectionism 0.0134 0.0154 0.0182 
 (0.0760) (0.0752) (0.0747) 
News consumption -0.130 -0.134* -0.135* 
 (0.0798) (0.0801) (0.0801) 
Xenophobia 0.0378 0.0412 0.0402 
 (0.0688) (0.0694) (0.0690) 
Igneous deposit -0.00940 -0.0192 -0.0614 
 (0.331) (0.212) (0.197) 
Surficial deposit 0.0459 0.0436 -0.0374 
 (0.394) (0.202) (0.221) 
    
Constant -2.185*** -2.183*** -2.184*** 
 (0.107) (0.107) (0.108) 
Country dummies Yes Yes Yes 
Observations 38,035 38,035 38,035 
Note: Logistic regressions with China taking land contributing to a negative image of China as dependent 

variable. The mean number of active mines during the last five years is the independent variable. 

Standard errors clustered around countries in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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7.3 Appendix Chapter 4 
 

  

Table A4.1: Distribution of observations of different ownership arrangements across the type 

of mine – DHS data. 

Ownership Type of mine Occurrence1 “administrative unit – year” 

Observations only Mod-

els 4 & 6, Table 2 

(N=13,082) 

Observations only Models 3 

& 5, Table 2 (N=20,812) 

International Copper 70 83 

Diamond 16 54 

Gold 192 354 

Public-domestic Copper 2 4 

Diamond 0 0 

Gold 18 18 

Private-domestic Copper 1 13 

Diamond 5 13 

Gold 8 20 
1Occurence refers to whether one or more mines operate in a district in a given year 
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Table A4.2: Distribution of observations of different ownership arrangements across coun-

tries – DHS data. 

COUNTRY Occurrence1 “administrative unit – year” 

Non-missing observations in Models 

4 & 6, Table 2 (N=13,082) 

Non-missing observations in Models 

3 & 5, Table 2 (N=20,812) 

Interna-

tional 

mines 

Domestic-

private 

mines 

Domestic-

public 

mines 

Interna-

tional 

mines 

Domestic-

private  

mines 

Domestic-

public 

mines 

Ghana 84 0 0 84 0 0 

Tanzania 0 0 0 61 4 0 

Zambia 60 0 1 60 0 1 

Mali 4 0 0 53 0 0 

Guinea 4 2 0 46 14 0 

Zimbabwe 40 11 18 40 11 18 

Burkina 

Faso 

4 0  36 0 0 

Namibia 36 0 0 36 0 0 

Liberia 18 0 0 18 0 0 

Ivory Coast 2 0 0 15 0 0 

DRC 2 1 1 15 13 3 

Sierra Le-

one 

13 0 0 13 0 0 

Cameroon 1 0 0 4 0 0 

Kenya 4 0 0 4 0 0 

Ethiopia 0 0 0 0 4 0 
1Occurence refers to whether one or more mines operate in a district (in a country) a given year. 
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Table A4.3: The number of respondents within the proximity of one or more mines 

across different ownership arrangements across countries – Afrobarometer, round 6. 

COUNTRY Respondents 

within proximity 

of 50 km of an 

international 

mine 

Respondents 

within proximity 

of 50 km of a 

domestic mine 

Respondents 

within proximity 

of 25 km of an 

international 

mine 

Respondents 

within proximity 

of 25 km of a 

domestic mine 

Zimbabwe 1,200 632 544 240 

South Africa 975 0 548 0 

Ghana 880 168 256 56 

Zambia 392 0 0 0 

Burkina Faso 376 0 152 0 

Namibia 320 0 48 0 

Tanzania 247 151 178 40 

Kenya 240 0 16 0 

Liberia 208 0 104 0 

Sierra Leone 200 0 72 0 

Swaziland 184 0 24 0 

Uganda 184 0 40 0 

Botswana 168 128 80 72 

Guinea 168 32 16 16 

Ivory Coast 96 0 16 0 

Mali 96 0 64 0 

Lesotho 64 80 8 0 

Gabon 48 0 0 0 

Burundi 32 0 0 0 

Mozambique 32 32 16 0 

Niger 0 8 0 0 

South Africa 0 827 0 540 

Sudan 0 160 0 72 

Total 6,110 2,218 2,388 1,080 
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Table A4.4: Effect of Mineral Control Rights on Overall, Male and Female Unemploy-

ment per District, using DHS-Data and Linear Fixed Effects Models. 

 
 (1) (2) (3) (4) (5) (6) 

VARIABLES Unemployed 

all 

Unemployed 

all 

Unemployed 

male 

Unemployed 

male 

Unemployed 

female 

Unemployed 

female 

       

International mines 0.0165** 0.0388*** -0.000471 0.000953 0.0265*** 0.0275*** 

 (0.00661) (0.0118) (0.00662) (0.0115) (0.00627) (0.0104) 

Domestic mines -0.0364* -0.0314 -0.0697*** -0.124*** -0.0637*** -0.0368 

 (0.0218) (0.0343) (0.0208) (0.0358) (0.0174) (0.0242) 

Manual profession  -0.0285  -0.105***  0.0675** 

  (0.0312)  (0.0169)  (0.0318) 

Higher education  -0.294***  -0.0851***  -0.372*** 

  (0.0365)  (0.0228)  (0.0366) 

Financial equality  -0.0918***  -0.113***  -0.0572*** 

  (0.0103)  (0.0102)  (0.00872) 

Wealth  0.0574***  0.0390***  0.0458*** 

  (0.00336)  (0.00317)  (0.00314) 

       

Constant 0.257*** 0.173*** 0.207*** 0.190*** 0.312*** 0.235*** 

 (0.00110) (0.0100) (0.00114) (0.00983) (0.00105) (0.00949) 

       

Observations 20,214 11,864 21,086 13,284 25,570 15,457 

R-squared 0.000 0.036 0.001 0.024 0.001 0.023 

Number of districts 1,140 967 1,179 1,078 1,430 1,262 

Note: Linear regressions with district-fixed effects and unemployment rate as dependent variable. Standard 

errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4.5: Effect of Mineral Control Rights on Female Sectoral Occupation per district, 

using DHS-Data and Linear Fixed Effects Models. 

 (1) (2) (3) (4) 

VARIABLES Agriculture Agriculture Services Services 

     

International mines -0.0476*** -0.0474*** 0.00575* 0.00548* 

 (0.00777) (0.00776) (0.00306) (0.00328) 

Domestic mines -0.0208* 0.00294 -0.0145*** 0.00389 

 (0.0111) (0.0103) (0.00436) (0.00435) 

Higher education  -0.191***  0.0944*** 

  (0.0254)  (0.0107) 

Manual profession  -0.386***  -0.123*** 

  (0.0231)  (0.00975) 

Wealth  -1.04e-07***  -3.41e-08*** 

  (1.71e-08)  (7.23e-09) 

Electricity  -0.147***  0.0435*** 

  (0.00874)  (0.00369) 

Constant 0.296*** 0.320*** 0.0455*** 0.0367*** 

 (0.000993) (0.00307) (0.000390) (0.00130) 

     

Observations 19,097 11,880 19,097 11,880 

R-squared 0.003 0.094 0.001 0.041 

Number of districts 1,793 1,783 1,793 1,783 
Note: Linear regressions with district-fixed effects and share of women working in agricultural and service 

sectors as dependent variable. Standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4.6: Effect of Mining on Overall, Male and Female Unemployment, using Afroba-

rometer-Data and 25 km Buffers. 

 

 (1) (2) (3) (4) (5) (6) 

VARIABLES Unem-

ployed 

Unem-

ployed 

Unem-

ployed 

male 

Unem-

ployed 

male 

Unem-

ployed fe-

male 

Unem-

ployed fe-

male 

       

Mines 0.00688 0.00630 -0.00433 -0.00552 0.0158 0.0152 

 (0.0114) (0.0106) (0.00957) (0.0106) (0.0147) (0.0117) 

Living conditions  -0.196***  -0.203***  -0.194*** 

  (0.0502)  (0.0600)  (0.0560) 

Secondary education  0.0463  -0.00511  0.120 

  (0.0924)  (0.104)  (0.0993) 

Urban area  -0.0500  -0.0472  -0.0511 

  (0.0965)  (0.0963)  (0.115) 

Discrimination  0.0948  0.146*  0.0517 

  (0.0670)  (0.0783)  (0.0685) 

Crime  0.0818**  0.0690  0.0875 

  (0.0417)  (0.0423)  (0.0657) 

Local corruption  0.0448  0.0682  0.0187 

  (0.0346)  (0.0456)  (0.0466) 

Local state capacity  -0.162***  -0.265***  -0.0693 

  (0.0625)  (0.0675)  (0.0677) 

Constant -2.070*** -1.789*** -1.957*** -1.552*** -2.194*** -2.058*** 

 (3.82e-

10) 

(0.122) (4.98e-

10) 

(0.130) (1.58e-

08) 

(0.138) 

       

Observations 53,691 36,782 26,692 18,714 26,998 18,067 

Pseudo R-squared 0.0517 0.0482 0.0544 0.0537 0.0542 0.0489 

Country-dummies Yes Yes Yes Yes Yes Yes 
Note: Logistic regressions with country dummies and unemployment as dependent variable. 

Standard errors clustered at country-level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4.7: Effect of Mineral Control Rights on Overall, Male and Female Unemploy-

ment, using Afrobarometer-Data and 25 km Buffers. 

  (1) (2) (3) (4) (5) (6) 

VARIABLES Unem-

ployed all 

Unem-

ployed all 

Unem-

ployed 

male 

Unem-

ployed 

male 

Unem-

ployed fe-

male 

Unem-

ployed fe-

male 

       

International mines 0.0299 0.0266 0.0336* 0.0249 0.0272 0.0281 

 (0.0184) (0.0189) (0.0199) (0.0200) (0.0256) (0.0211) 

Domestic mines -0.0592* -0.0494 -0.123*** -0.101*** -0.00537 -0.00788 

 (0.0312) (0.0317) (0.0322) (0.0311) (0.0332) (0.0335) 

Living conditions  -0.195***  -0.202***  -0.193*** 

  (0.0499)  (0.0598)  (0.0559) 

Secondary education  0.0471  -0.00349  0.120 

  (0.0919)  (0.103)  (0.0990) 

Urban area  -0.0491  -0.0453  -0.0509 

  (0.0964)  (0.0963)  (0.115) 

Discrimination  0.0939  0.144*  0.0517 

  (0.0676)  (0.0792)  (0.0688) 

Crime  0.0824**  0.0701*  0.0877 

  (0.0417)  (0.0420)  (0.0658) 

Local corruption  0.0447  0.0684  0.0184 

  (0.0345)  (0.0455)  (0.0466) 

Local state capacity  -0.163***  -0.267***  -0.0700 

  (0.0624)  (0.0676)  (0.0675) 

Constant -2.070*** -1.789*** -1.957*** -1.553*** -2.194*** -2.058*** 

 (3.82e-

10) 

(0.121) (4.98e-

10) 

(0.129) (1.11e-

07) 

(0.138) 

       

Observations 53,691 36,782 26,692 18,714 26,998 18,067 

Pseudo R-squared 0.0517 0.0483 0.0546 0.0539 0.0542 0.0489 

Country-dummies Yes Yes Yes Yes Yes Yes 
Note: Logistic regressions with country dummies and unemployment as dependent variable. 

Standard errors clustered at country-level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4.8: Effect of Mineral Control Rights on Women per District being insulted, using 

DHS-Data and Linear Fixed Effects Models. 

 (1) (2) (3) (4) 

VARIABLES Insulted Insulted Insulted Insulted 

     

International mines -0.0396*** -0.0639*** -0.0633*** -0.0645*** 

 (0.00886) (0.0119) (0.0119) (0.0118) 

Domestic mines -0.0952*** -0.00877 -0.00645 -0.0170 

 (0.0147) (0.0305) (0.0305) (0.0303) 

Higher education  -0.158*** -0.156*** -0.142*** 

  (0.0375) (0.0375) (0.0373) 

Wealth  0.0215*** 0.0225*** 0.0246*** 

  (0.00381) (0.00390) (0.00380) 

Financial equality  -0.0895*** -0.0879*** -0.0716*** 

  (0.0131) (0.0131) (0.0131) 

Muslim  -0.0512*** -0.0508*** -0.0465*** 

  (0.0102) (0.0102) (0.0102) 

Christian  -0.00645 -0.00403 0.00985 

  (0.0118) (0.0119) (0.0118) 

Agriculture   0.0147  

   (0.0120)  

Services    -0.273*** 

    (0.0303) 

Constant 0.232*** 0.221*** 0.211*** 0.205*** 

 (0.00146) (0.0148) (0.0166) (0.0148) 

     

Observations 15,431 6,455 6,455 6,455 

R-squared 0.006 0.025 0.025 0.038 

Number of districts 1,814 658 658 658 
Note: Linear regressions with district-fixed effects and share of women being insulted as dependent variable. 

Standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4.9: Effect of Mineral Control Rights on Women per District being punched, using 

DHS-Data and Linear Fixed Effects Models. 

 (1) (2) (3) (4) 

VARIABLES Punched Punched Punched Punched 

     

International mines -0.0129*** -0.0350*** -0.0301*** -0.0355*** 

 (0.00433) (0.00777) (0.00763) (0.00769) 

Domestic mines -0.0281*** -0.0184 -0.000137 -0.0250 

 (0.00928) (0.0200) (0.0196) (0.0198) 

Higher education  -0.158*** -0.136*** -0.145*** 

  (0.0246) (0.0241) (0.0243) 

Wealth  -0.00118 0.00685*** 0.00133 

  (0.00250) (0.00251) (0.00248) 

Financial equality  -0.0708*** -0.0582*** -0.0564*** 

  (0.00858) (0.00846) (0.00858) 

Muslim  0.0150** 0.0185*** 0.0188*** 

  (0.00669) (0.00657) (0.00663) 

Christian  -0.00251 0.0166** 0.0106 

  (0.00771) (0.00768) (0.00772) 

Agriculture   0.116***  

   (0.00772)  

Services    -0.220*** 

    (0.0198) 

Constant 0.114*** 0.140*** 0.0668*** 0.127*** 

 (0.000854) (0.00967) (0.0107) (0.00964) 

     

Observations 18,400 6,491 6,491 6,491 

R-squared 0.002 0.026 0.062 0.046 

Number of districts 1,927 694 694 694 
Note: Linear regressions with district-fixed effects and share of women being punched as dependent variable. 

Standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 

 



190 

 

7.4 Appendix Chapter 5 
 

 

 

Figure A5.1 
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Table A5.1: Effect of host rock age on number of fields: first stage results from IV 2sls esti-

mations. 
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