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Abstract
Foreign direct investments (FDI) in mining industries play a key role in the development
strategies of many countries. Yet, mines are vulnerable to insurgent attacks, and it has
been argued that these investments may promote civil conflict. Using georeferenced data of
armed conflicts between 1998 and 2010 near 6,222 mining facilities, this paper investigates
the probability of extractive FDI affected by armed conflict. This paper claims that foreign
ownership has a prevention effect on armed conflicts in regions where mining facilities are
located. Armed groups increase the risk of international military intervention after seizing
foreign-owned facilities. This expectation of foreign intervention in conflicts discourages
both insurgents and national governments in fighting near regions where foreign-owned
mines are located. Using a difference-in-differences design with kernel-based propensity
score matching, this paper shows that the fear of military intervention outweighs incentives
of attacking foreign-owned mines. In addition, the prevention effect of foreign ownership
is strengthened by the military capability of foreign miners’ home country.
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Introduction
Between 2006 and 2010, there were a total of 2,627 armed conflicts that occurred between
the Indian National Army (INA) and other armed groups such as the Kashmir insurgents, the
Communist Party of India (CPI), the United Liberation Front of Assam (ULFA) and the National
Democratic Front of Boroland (NDFB) (Sundberg and Melander 2013).1 According to the U.S.
Geological Survey (2010), of the 188 mining facilities that had been operating in India during
the same period, 172 sites were owned by domestic firms and 16 facilities were run by extractive
foreign direct investment (FDI). 2,279 incidents among the 2,627 conflicts occurred within 300
km from these mining locations, of which 991 incidents occurred within 100 km. In 2010, Alcan,
a Canadian subsidiary of British mining corporation, Rio Tinto, experienced 77 armed conflicts
between INA and CPI within 300 km from its aluminum refinery at Muri, Jharkhand.2 Among
these incidents, 20 battles occurred within 100 km from the mining facility.
Because extractive industries are spatially constrained by the geographical distribution of
natural resources, incidents of armed conflict make it difficult for miners to relocate their facilities compared to firms in other industries. Therefore, they often choose to pay armed groups
until they decide to leave (e.g. Collier 2000; Le Billon 2001). For example, a French cement
corporation, Lafarge, provided payments of more than $20,000 a month to the Al-Nusra Front
(Al-Qaeda affiliate in Syria) occupying Raqqa (90 km south of the factory) and ISIS occupying
Al-Hasakah (190 km east of the factory) in exchange for protection in order to continue operating
its cement factory in Syria during the Syrian War.3
Previous studies find that mining industries incur greed-driven armed conflicts since insur1
UCDP Georeferenced Event Dataset (GED) Version 19.1 (Sundberg and Melander 2013) defines an armed
conflict as “an incident where armed force was used by an organised actor against another organized actor, or
against civilians, resulting in at least 1 direct death at a specific location and a specific date.”
2
Battles within a 300 km boundary does not imply low risk if we think about the contagious effect of armed
conflicts and the rate of speed of modern armies. According to the U.S. Military, the average rate of speed of
soldiers in 1980 is 2.3 m/s, which corresponds to 8.28 km/h (Barringer, Nick. 2018. “Move or die: Why speed
matters, and how troops can get faster.” Marine Times. 28 January 2018.). This implies that armed groups can
attack a target at 300 km away within two days, or at least they can effectively affect the business environment
such as transportation and supply chains in the long term.
3
Alderman, Liz, Elian Peltier, Hwaida Saad. 2018. “‘ISIS Is Coming!’ How a French Company Pushed the
Limits in War-Torn Syria.” New York Times. 10 March 2018.
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Figure 1: Mining Facilities and Armed Conflicts in India (2006 - 2010)

gents are more likely to seize oil-drilling operations and pit mining quarries to finance their
military actions (e.g. Addison, Le Billon and Murshed 2002; Auty et al. 2001; Buhaug and
Gates 2002; Holden and Jacobson 2007; Le Billon 2001). In addition, the poorly distributed
economic gains from extractive industries tend to increase grievance-driven conflicts as well (e.g.
Collier and Hoeffler 1998, 2004; Fearon and Laitin 2003; Humphreys 2005). Mihalache-O’Keef
(2018) suggests that extractive FDI aggravates both greed and grievance mechanisms, which in
turn induces more armed conflicts in a host country.
As shown in Figure 1 and Figure 2, however, not all of the mines experience such armed
conflicts in their region.4 Then, why do some mines experience more armed conflicts than
others? Furthermore, findings within extant literature are counterintuitive to the presence of
extractive FDI around the world.5 If they know that they are destined to face armed conflicts
4

Figure 12 in Appendix presents same statistics for 100 km distance bands.
The value of greenfield FDI in extractive industries in 2003 was $181 billion which constitutes 23.5% of the
total value of greenfield FDI, while it declined $41 billion in 2018 as prominent foreign miners has entered already
discovered reserves and the new discovery of reserves takes a time (UNCTAD 2019).
5
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Figure 2: Armed Conflicts Affecting Mines in India (2006 - 2010)

as a consequence of their investment, what drives their FDI decision?
This paper claims that foreign ownership has a prevention effect on the incidence of armed
conflicts in regions where mining facilities are located. After attacking mines operated by foreign
corporations, armed groups may face international military interventions. For the same reason,
national governments may shirk their responsibility of protecting these facilities since support
from the foreign military is more likely. As a result, an armed conflict is less likely to occur in
regions where foreign miners enter. This prevention effect of the foreign ownership of a mining
site is strengthened by the military strength of the foreign miner’s home country, since the
probability of foreign military intervention is positively associated with the military capability
of the home country.
This paper tests these arguments by using georeferenced data for armed conflicts between
1998 and 2010 near 6,222 mining facilities across 148 countries which started operating between
2003 and 2008. To identify the causal effect of foreign ownership of a mining facility on armed
conflicts, a difference-in-differences design is used in which each mine’s starting year of the
operation is the intervention, and the foreign-owned mines and domestic mines are the treatment
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and control group, respectively. The prevention effect of foreign ownership is held when testing
the dataset with kernel-based propensity score matching, as this shows the robustness of the
finding against the potential violation of the parallel trends assumption. By using the military
expenditure of a foreign miner’s home country, I also find the claimed heterogeneous effect of
the foreign ownership of a mine. The military expenditure of the home country strengthens the
prevention effect of extractive FDI. These findings are consistent across the different sizes of
distance bands (100 km and 500 km) and casualty levels (more than 10 deaths and more than
20 deaths).
This paper contributes to the literature of FDI and armed conflicts in four ways. First, this
study sheds light on how the geographical pattern of armed conflicts interact with the location
of extractive FDI which has not been well-studied by previous research. Second, this paper
employs causal inference methods to isolate the causal effect of foreign ownership. Third, this
article presents direct statistical evidence to show that foreign-owned mines do not necessarily
induce more armed conflicts in a region, while previous studies based on country-year level data
suggest that extractive FDI increases armed conflicts.

Extractive FDI and Armed Conflicts
Armed conflicts severely damage the economy of countries in conflicts (e.g. Ghobarah, Huth and
Russett 2003; Murdoch and Sandler 2002). They destroy socioeconomic infrastructure, increase
political instability, and disrupt business operations, which in turn increases political risks that
foreign investment decisions entail. As a result, extant literature warns that armed conflicts
will reduce inward FDI flows as well as increase divestment (e.g. Bussmann 2010; Collier 1999;
Garriga and Phillips 2014; Jensen and Young 2008; Li and Vashchilko 2010; Nigh 1985).
More recent studies find that this negative impact of armed conflicts on FDI can be conditional on various factors. Because political risks are merely factors of uncertainty surrounding
the investment environment, FDI flows would not rapidly drop after an armed conflict if the
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conflict is already well foreseen (Li 2006; Schneider and Troeger 2006). Instead, multinationals
adapt their investment decisions as soon as a conflict is predictable.
Even if a conflict is unexpected, the level of uncertainty after conflict can vary across the type
of peace agreements between belligerents. According to Joshi and Quinn (2018), comprehensive
peace agreements and their implementation lower the risk of future conflicts. Carter, Wellhausen
and Huth (2019) argue that conflicts with clear legal focal points do not have suggested negative
impact on FDI even before settlement mechanisms start, since non-disputable legal settlement
is foreseen. Garriga and Phillips (2014) suggest that foreign investors use foreign aid concession
as a signal on the credibility of post-conflict countries immediately after a war.
Aside from this uncertainty mechanism, some researchers find that economic development
after a conflict and FDI flows to post-conflict countries decrease the risk of conflicts in the near
future (e.g. Cleeve, Debrah and Yiheyis 2015; Collier 2009; Quinn, Mason and Gurses 2007). In
other words, if there exists a profit driven by the conflict outweighing the risk, the FDI could
possibly see an increase in return. In similar vein, Witte, Burger, Ianchovichina and Pennings
(2016) claim that armed conflict has a negative impact on non-resource-related FDI inflows but
not on resource-related FDI due to geographic constraints and the high profitability of extractive
business. By analyzing FDI in petroleum sectors, Lee (2017) shows that an armed conflict can
boost investment if it increases the commodity price produced by FDI.
Although the findings of Lee (2017) and Witte, Burger, Ianchovichina and Pennings (2016)
suggest that extractive FDI inflows do not always decrease after armed conflicts, they do not
necessarily claim that extractive FDI has less risk of armed conflicts than other types of FDI.
Instead, past studies show that extractive FDI is more likely to be targeted by armed groups
than other types of FDI. The conflict literature has suggested high correlation between natural
resources and armed conflicts. Through the greed and opportunity channels, on the one hand,
armed conflicts are more likely to occur and endure longer in countries abundant in natural
resources such as oil, gemstones, and narcotics (e.g. De Soysa 2002; Doyle and Sambanis 2000;
Fearon 2004; Fearon and Laitin 2003; Hegre and Sambanis 2006; Ross 2004).
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Insurgents are more likely to seize oil-drilling operations and pit mining quarries in these
countries to finance their military actions (e.g. Addison, Le Billon and Murshed 2002; Auty
et al. 2001; Buhaug and Gates 2002; Collier 2000; Collier and Hoeffler 1998, 2004; Holden and
Jacobson 2007; Le Billon 2001, 2004). Because extractive industries are spatially constrained
by the geographical distribution of natural resources, miners face greater difficulty in relocating
their facilities in response to the incident of armed conflicts compared to other firms in other
industries. Therefore, they often choose to pay off armed groups until they decide to leave,
which provides more incentives for armed groups to loot mining facilities (Collier 2000; Collier
and Hoeffler 1998, 2004; Le Billon 2001, 2004). For the same reason, national governments have
more incentives to secure resource extraction facilities (Holden and Jacobson 2007; Le Billon
2001, 2004). As a result, battles between rebels and counter-insurgents are more likely to occur
around extraction facilities if the other conditions remain the same.
On the other hand, grievance-driven conflicts can be induced by mining operations since
extractive industries tend to result in poorly distributed economic gains where only a few market
actors receive the large share of gains while the majority of the population often remains poor
(e.g. Collier and Hoeffler 1998, 2004; Humphreys 2005). Since economic inequalities disempower
the poor and other minority groups, the relative deprivation that these groups feel can invoke
political violence against the society.
Mihalache-O’Keef (2018) argues that the presence of extractive FDI, through both greed
and grievance channels, increases civil conflicts. Foreign miners increase the value of reserves
by extracting natural resources with advanced extraction facilities, although only a few local
elites can capture the rents from these operations and the workers tend to be poorly paid and
ill-treated. She tests her argument using country-year level conflict onset and sector-specific FDI
stock per GDP between 1980 and 2013. She finds that a country with high FDI stock per GDP
in primary sectors is more likely to have armed conflicts, while a country with high FDI stock
per GDP in tertiary sectors is less likely to experience civil conflicts.
However, the sector-specific FDI stock per GDP does not seem to be a clear indicator showing
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that armed conflicts occurred because of extractive FDI. Alternatively, her findings could be
driven by an effect of domestic industries which was not controlled for. Domestic mines also
have the same effects on grievance and greed channels as she proposed. In addition, extractive
FDI stock per GDP could be high in a country where the domestic mining sector’s share of
GDP is high. Similarly, a country that attracts more FDI in tertiary sectors should have more
skilled labors and better markets for businesses in tertiary sectors, which reduce grievances.
Furthermore, the country-year level dataset fails to show whether the onset of civil conflicts is
directly related to foreign miners’ mining operations, or if it may be driven by other reasons.
Despite these theoretical advances in explaining the relationship between FDI and armed
conflicts and how mining facilities induce armed conflicts, the reason for the presence of extractive
FDI remains understudied. In the next section, I develop a theory on the prevention effect of
foreign ownership of a mining facility on armed conflicts. I also explain the heterogeneous effect
of extractive FDI across the nationality of FDI.

The Prevention Effect of Foreign Ownership
As noted earlier, an armed conflict is more likely to occur near resource extraction facilities
because both armed groups and national governments have incentives to secure these areas to
win their civil war as well as grievances across groups of people can be generated by mining
activities. Then, are belligerents indifferent between mines run by domestic companies and
foreign-owned mines?
Although the size of capital and productivity may be different, the stark difference between
extractive FDI and domestic miners is their home country. If mines run by domestic companies
are under attack by armed groups, there is no foreign government that would exercise “the
protection of nationals abroad” or “diplomatic protection.” In contrast, insurgents’ attack on
mines operated by foreign corporations can trigger international military interventions by the
foreign miners’ home countries (Gaffney 2018; Klosek 2020). In addition, Klosek (2019) finds that
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some foreign governments indirectly support the national government in conflict by supplying
national and international troops against the insurgents. In either case, foreign-owned facilities
are not a good target for insurgents if there are domestic mines to attack.
Since foreign military support is more likely to occur, national governments may have less
incentive to prioritize their responsibility for protection of these facilities over domestic mines.
For national governments, additionally, domestic mines are typically used as a direct source
of war financing (Holden and Jacobson 2007; Le Billon 2001, 2004). In contrast, rents from
extractive FDI are merely used as tax revenue, and most of the gains from the extraction
are secured by FDI contracts. Therefore, the net effect of this incentive structure results in
less frequent occurrences of armed conflicts in regions where foreign miners exist compared to
domestic mines.
For example, the Revolutionary Armed Forces of Colombia—People’s Army (FARC) and the
National Liberation Army (ELN) had targeted 780 km long Caño Limón Coveñas oil pipeline
since the 1990s. This pipeline transports 100,000 barrels of crude oil a day from the Caño
Limón oilfield which is run by an American Oil company, Occidental Petroleum Corporation,
to an oil port in Coveñas. Both armed groups groups continuously bombed any point along the
pipeline and the battles between the National Army of Colombia occurred around these areas
accordingly. 170 bombings occurred in 2001 which resulted in $500 million of economic losses
and the oil producing facilities had to shutdown for 266 days. Occidental Petroleum spent more
than $8.6 million lobbying to the U.S. government between 1996 and 2000 to receive military
protection6 . Finally, the United States spent $99 million on military aid to Colombia to protect
the pipeline in addition to Plan Colombia which aimed to combat insurgents and drug cartels
in Colombia.7 After this effort, the bombing on the pipeline declined to 41 times in 2002 which
occurred more than 180 km away from the oilfield.
6
PBS. 2002. Global Reach: U.S. Corporate Interests in Colombia, Frontline World. November, 2002 (https:
//www.pbs.org/frontlineworld/stories/colombia/corporate.html)
7
U.S. Government Accountability office. 2005. “SECURITY ASSISTANCE: Efforts to Secure Colombia’s
Cano Limon-Covenas Oil Pipeline Have Reduced Attacks, but Challenges Remain.” GAO-05-971 (https://
www.gao.gov/products/GAO-05-971)
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Hypothesis 1. Regions where a foreign-owned mine is located are less likely to experience armed
conflicts.

Then, under which conditions are foreign miners more susceptible to armed conflicts? Foreign
miners from countries with stronger military capabilities may be safer than countries with less
capable militaries. The theoretical mechanism that armed conflicts are less likely to occur
in a region where foreign-owned mines are located is mainly driven by the presence of home
countries that can exercise “the protection of nationals abroad” through military interventions.
This suggests that the possibility of foreign military support prevents insurgents from targeting
extractive FDI and forces national governments shirk their responsibility of FDI protection. This
implies that the prevention effect is greater when the foreign miner’s home country has greater
military capability.

Hypothesis 2. Armed conflicts are less likely to occur in regions invested by foreign miners
from countries with greater mililtary capabilities.

Research Design
Data and Model
Using the UCDP Georeferenced Event Dataset (GED) Global version 19.1 (Sundberg and Melander 2013) and Mineral Operations Outside the United States Data (U.S. Geological Survey
2010), this paper identifies the number of armed conflicts within 300 km from 6,222 mining
facilities in 148 countries (except for the United States) reported by the U.S. Geological Survey
(2010) as Figure 3 illustrates. Although the most widely accepted definition of an armed conflict is “a contested incompatibility that concerns government and/or territory where the use of
armed force between two parties, of which at least one is the government of a state, results in at
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least 25 battle-related deaths” (Gleditsch, Wallensteen, Eriksson, Sollenberg and Strand 2002),
this paper uses all the armed conflicts reported in the GED dataset regardless of the number
of battle deaths in the analysis. The outcome variable of interest is whether both belligerents
are willing to fight in a region where a certain type of mining facility is located. The number of
battle deaths is shaped by various military factors other than the presence of mining facilities.
While the intensity of a battle may indicate the level of interest that insurgents and national
governments have in such facilities, no battle deaths do not necessarily mean that belligerents
were not interested in such region. Rather, it indicates that they tried to fight over the region
and there were no deaths in the battle.8 Since the theoretical argument is based on insurgents’
incentives to attack foreign-owned mines and national government’s incentives to protect them,
foreign military intervention and interstate war cases are excluded in the analysis.
Figure 3: The Location of Mining Facilities and Armed Conflicts

Although the 300 km distance band does not mean that a mining facility is directly attacked
by insurgents or a battle between national government and armed groups directly affect the
mining activity, it is valid in a sense that secured transportation and the supply chains of
produced natural resources are a crucial part of extractive industries. 300 km is widely used
8
However, I also report for the robustness check the results using different casualties level (more than 10
deaths and more than 20 deaths) in Appendix. These findings are consistent with main results of this paper.
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as the rule of thumb as the most sustainable cost-efficient distance for road-only transport9 in
transport and supply chain studies as well as the threshold between medium and long distance
road freight distance10 in the European Commission. Mining industries tend to set 300 km
as a standard maximum distance between land transport supply chains from the export ports
(e.g. Finch 2012; Lafarge 2012), while the aforementioned case of Occidental Petroleum shows
that some commodities that can be transported through tunnels or pipelines have a longer
transportation distance. This implies that battles occurring within 300 km have enough potential
to negatively affect mining activities while also increasing the risk that consecutive battles can
be closer to mining facilities.

11

The U.S. Geological Survey (2010) reports the georeferenced location of 6,409 mining facilities
around the world which started operation between 2003 and 2008, the operator of such facilities,
the starting years of operation, the types of commodities extracted, and the list of shareholders.
After dropping inactive and unidentifiable facilities, the dataset includes 4,702 mining facilities
owned by domestic corporations and 1,520 facilities owned by foreign miners from 52 countries.12
These facilities extract 79 different commodities, while four carbon black, one ozokerite, and eight
zeolite mines are excluded due to the lack of price information which is used as a control variable
in the analysis.13 In the dataset, 1,321 facilities’ operations are valid since 2003, 219 since 2004,
9

Short-sea shipping, railway, and air transportation are considered as an alternative to road-transporation
when the distance over 300 km (Vanelslander and Sys 2020).
10
The European Commission used this threshold in Transport 2050 Plan in 2011 and the consecutive forums. The outline of the plan is available at https://ec.europa.eu/commission/presscorner/api/files/
document/print/en/ip_11_372/IP_11_372_EN.pdf
11
I also check the robustness of the finding by using different size of distance band (100 km and 500 km) in
Appendix
12
Foreign-owned facility is defined as a facility operated by at least one foreign corporation. Home country
of a foreign miner is coded as the country where the headquarter of a firm’s ultimate parent organization is
located. The list of home countries is as follows: Algeria, Australia, Austria, Belgium, Bolivia, Brazil, Canada,
China, Colombia, Cote D’Ivoire, Egypt, Finland, France, Germany Federal Republic of, Greece, Hungary, India,
Indonesia, Iran, Ireland, Israel, Italy, Japan, Kazakhstan, Kuwait, Liechtenstein, Luxembourg, Malaysia, Mexico,
Netherlands, New Zealand, Norway, Panama, Philippines, Portugal, Republic of Korea, Russia, Saudi Arabia,
Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, United Arab Emirates, United
Kingdom, United States, and Venezuela.
13
The full list of these commodities is as follows: Aluminum, Antimony, Arsenic, Asbestos, Barite, Bauxite, Beryllium, Bismuth, Boron, Bromine, Cadmium, Cement, Cesium, Chromium, Clays, Coal, Cobalt, Copper,
Crude Oil, Diamond, Diatomite, Feldspar, Fluorspar, Gallium, Garnet, Gemstones, Germanium, Gold, Graphite,
Gypsum, Helium, Indium, Iodine, Iron and steel, Iron oxide pigments, Kyanite, Lead, Lithium, Magnesium, Magnesium compounds, Manganese, Mercury, Mica (scrap and flake), Molybdenum, Natural Gas, Nickel, Niobium
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670 since 2005, 309 since 2006, 3678 since 2007, and 55 since 2008.
I use a difference-in-differences estimation with foreign ownership of these mines and their
starting year of operation as an identification strategy to capture the causal effect of the foreign
ownership by comparing the potential number of armed conflicts near foreign-owned mining
facilities to that of domestic mines. The dependent variable of this research is the number of
armed conflicts within 300 km from a mining facility (i) at a year (t). In the dataset, the
maximum number of conflictsi,t is 1,016 which occurred within 300 km from 4 mining facilities
in Sri Lanka in 2008. Among the four facilities, two facilities were run by domestic miners
(Sri Lanka Cement Corporation and Lanka Phosphate Limited), and the others were owned
by Holcim (Switzerland) and Tokyo Cement (Japan), respectively. The average number of
conflictsi,t is 8.098, while the median is zero, and the standard deviation is 45.914. The dataset
shows that 219 domestic mines and 44 foreign-owned mines experience more than 100 conflicts
within 300 km from their facilities.
The intervention variable in this research design is each mine’s starting year of operation
(T ). The pre-operation period in this study consists of 5 years (T − 5 through T − 1), while the
post-intervention period is T through T + 2 since 2008 is the latest starting year in the dataset
and U.S. Geological Survey (2010) covers mining operations between 2003 and 2010. As the
oldest starting year of operation is 2003, the minimum value of T − 5 is 1998. To estimate the
difference-in-differences, I use the following specification:

Armed Conflictsi,t = β0 + β1 Foreigni,t + β2 Tt + β3 Foreigni,t × Tt

(1)

+ β4 Vc,t + β5 Wi + β6 Zj,t + γj + δt + ui
Foreigni,t is the dummy variable for foreign ownership of a mining facility i at year t, Tt is a
dummy variable that is 1 for post-operation period and 0 for pre-operation period, γj is the host
(Columbium), Nitrogen, Peat, Perlite, Phosphate, Platinum, Potash, Pumice, Quartz, Rare earths, Rhenium,
Salt, Sand and gravel (industrial), Selenium, Silicon, Silver, Soda ash, Sodium sulfate, Stone (dimension), Strontium, Sulfur, Talc and pyrophyllite, Tantalum, Tellurium, Tin, Titanium, Tungsten, Uranium, Vanadium, Vermiculite, Wollastonite, Zinc, and Zirconium
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country fixed effect and δt is the year fixed effect. The standard errors are clustered by facility
(i) level to allow observations from different mines to have different variances.
To control for other covariates which can potentially explain armed conflicts, the main model
specification includes three vectors of control variables: Vc,t , Wi , and Zj,t . Vc,t consists of the
logged unit price of a commodity c in t − 1 and annual price growth rate of a commodity c in t − 1.
The commodity price dataset is collected from the IMF Primary Commodity Price System for
iron and steel, uranium, coal, natural gas, and spot crude oil14 and the USGS Historical Statistics
for Mineral and Material Commodities in the United States for other commodities15 . The logged
commodity unit price is included to account for the differences across different commodities and
year. The commodity price growth is included to control for the change in profitability of a
mining facility. Wi includes the mean, minimum, maximum, and standard deviation of the
ruggedness of an administrative division that a facility i is located. The ruggedness variable
is constructed using the province level terrain ruggedness data collected by Shaver, Carter and
Shawa (2019). Zj,t contains dummy variables for the past battles within 5 years in host country j
in t using GED data, the POLITY score(Marshall, Jaggers and Gurr IV 2012) of a host country
j in t − 1, the GDP per capita of a host country j in t − 1, its quadratic and cubic terms, and
the logged total amount of bilateral foreign aid that a host country j receives in t − 1. GDP per
capita and its growth rate are collected from the World Bank WDI. A nonlinear specification
for GDP per capita is included to account for the possible nonlinear relationship between armed
conflicts and national wealth. The total bilateral aid amount variable is constructed by combining
two project-level foreign aid datasets collected by AidData: AidData’s Core Research Release
3.1 (Tierney, Nielson, Hawkins, Roberts, Findley, Powers, Parks, Wilson and Hicks 2011) and
14

Coal price is measured by the average price of Australian export market and South African export market,
and natural gas price is measured by the average market price of Indonesian gas and Netherlands Title Transfer
Facility.
15
Available at https://www.usgs.gov/centers/nmic/historical-statistics-mineral-and-materialcommodities-united-states. Since the dataset does not report the price of bromine, fluorspar, niobium,
quartz crystal, vermiculite, I use salt price as the proxy for bromine since bromine-bearing brines are associated
with saline deposits; gemstone price as the proxy for fluorspar; iron and steel price is the proxy for niobium
because niobium is used with iron and other elements in stainless steel alloys; silicon price as the proxy for quartz
crystal; mica (scrap and flake) as the proxy for vermiculite since vermiculite is an aluminum-iron-magnesium
silicate that resembles mica in appearance.
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Global Chinese Official Finance Dataset, Version 1.0 (Dreher, Fuchs, Parks, Strange and Tierney
2017).16

Identification Strategy
A difference-in-differences design will successfully identify the causal effect of foreign ownership
as long as the parallel trends assumption holds. In other words, the number of conflicts in a
region where both domestic and foreign miners enter must have the common average changes
in the pre-operation period. The parallel trends will be violated if foreign miners enter only in
places where the number of armed conflicts decreases over times but domestic mines are located
in regions where the number of conflicts shifting up, and vice versa.
Figure 4: Trends of Armed Conflicts Near Mines

The plots in Figure 4 display the trends of armed conflicts within 300 km from both types of
mines. Plot (a) is constructed by smoothed local polynomial estimates, plot (b) is based on linear
regression estimates, and plot (c) also shows the linear estimates using an aggregated period.
All the plots use the estimates from a regression of the number of battles within 300 km from a
mining facility on the period, foreign ownership, and their interaction term. For plot (a), I set the
maximum degree of fractional polynomial as two. All of these plots have approximately parallel
16
Available at https://www.aiddata.org/datasets. AidData’s Core Research Release covers 96 donors’
(except China) entire foreign aid projects between 1947 and 2013, and Global Chinese Official Finance Dataset
covers Chinese foreign aid projects between 2000 and 2014. For the miscoding issue in OECD Creditor Reporting
System (CRS) data, I exclude all the projects that have negative commitment amount in the constant US dollar.
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upward trends in pre-operation periods. In addition, the number of conflicts for both groups
increases over time until the operation starts and the confidence intervals of these estimates for
both groups overlap each other. This implies that there is no statistically significant difference
between domestic mines and foreign-owned mines before they start running these mines.
Table 1 shows the mean differences of the covariates between domestic mines and foreignowned mines in the pre-operation period. The statistically insignificant mean difference for
armed conflicts in the table supports the parallel trend assumption. According to the sample
statistics, the difference of means of other covariates are statistically distinguishable. GDPPC2j,t−1
and GDPPC3j,t−1 are omitted in this table. Their mean differences are also statistically significant.
Table 1: Differences of Means
Original Sample Statistics
Domestic Mines
Armed Conflictsi,t
Logged Commodity Pricec,t−1
∆ Commodity Pricec,t−1
Average Ruggednessi
Minimum Ruggednessi
Maximum Ruggednessi
Std. Dev. Ruggednessi
Past Battles within 5 Yearsj,t
POLITYj,t−1
GDPPCj,t−1
Logged Aidj,t−1
Note: ∗ p<0.1;

∗∗

p<0.05;

∗∗∗

Foreign-owned Mines

µ0

n

µ1

5.579
5.977
10.119
143.312
0.643
1519.780
135.098
0.559
4.341
14832.97
15.013

28212
28212
28212
28212
28212
28212
28212
28212
28212
28212
28212

4.475
6.333
9.560
113.191
0.355
1400.814
108.830
0.480
7.098
21268.06
12.531

n
9120
9120
9120
9120
9120
9120
9120
9120
9120
9120
9120

Difference
µ1 − µ0

t-stat

-1.104
0.356∗∗∗
-0.559∗
-30.121∗∗∗
-0.287∗∗∗
-118.967∗∗∗
-26.268∗∗∗
-0.080∗∗∗
2.757∗∗∗
6435.097∗∗∗
-2.482∗∗∗

1.56
2.87
1.86
8.40
3.96
4.22
10.46
5.57
18.59
10.43
9.66

p<0.01

The significant mean differences for other covariates may raise flags that the treatment assignment is associated with the distribution of these confounders. Therefore, this paper adopts
a kernel-based propensity score matching strategy to address the effect of non-random assignment of the foreign ownership of mines. One advantage of the kernel-based propensity score
matching over one-to-one propensity score matching is that this method adjusts the balance by
constructing weights based on the distance between individual data points from control group
and counterfactual outcome without reducing the sample size. Therefore, the sample can achieve
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Table 2: Differences of Means
Sample Statistics Weighted by the Kernel-based Propensity Score
Domestic Mines
Armed Conflictsi,t
Logged Commodity Pricet−1
∆ Commodity Pricet−1
Average Ruggednessi
Minimum Ruggednessi
Maximum Ruggednessi
Std. Dev. Ruggednessi
Past Battles within 5 Yearsj,t
POLITYj,t−1
GDPPCj,t−1
Logged Aidj,t−1
Note: ∗ p<0.1;

∗∗

p<0.05;

∗∗∗

µ0

n

4.280
6.255
9.806
116.831
0.395
1390.916
111.049
0.470
7.052
20983
12.453

28212
28212
28212
28212
28212
28212
28212
28212
28212
28212
28212

Foreign-owned Mines
µ1
4.475
6.333
9.560
113.191
0.355
1400.814
108.830
0.480
7.098
21268.066
12.531

Difference

n

µ1 − µ0

t-stat

9120
9120
9120
9120
9120
9120
9120
9120
9120
9120
9120

0.195
0.077
-0.246
-3.640
-0.039
9.898
-2.218
0.009
0.046
-220.639
0.078

0.30
0.58
0.82
1.01
0.70
0.32
0.87
0.62
0.35
0.31
0.28

p<0.01

as-if randomization with the information of the dataset and lower variance. When estimating
propensity score, I used the Epanechnikov distribution with all the covariates in Vc,t , Wi , and
Zj,t . Vc,t . Table 2 shows that the mean values of the covariates across the treatment and control
groups are well-balanced after matching. GDPPC2j,t−1 and GDPPC3j,t−1 are omitted in this table.
Their mean differences are also statistically insignificant.

Findings
The main result is presented in Table 3. Model 1 estimates the difference-in-differences without
the weight constructed by the kernel-based propensity score, while model 2 is estimated with
the weight.
In both models, the difference-in-differences has a statistically significant negative coefficient,
while the prevention effect of foreign ownership is smaller in model 2 than model 1. This implies
that foreign miners experience less armed conflicts within 300 km from their mining facilities
than domestic mines, confirming hypothesis 1.
The logged price of a commodity that a mine extracts has a negative coefficient in both
models. The coefficient is statistically significant at the 95% confidence level in the model with
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Table 3: Foreign Ownership and Armed Conflicts

Foreigni,t
Tt
Foreigni,t × Tt
Logged Commodity Pricec,t−1
∆ Commodity Pricec,t−1
Average Ruggednessi
Minimum Ruggednessi
Maximum Ruggednessi e
Std. Dev. Ruggednessi
Past Battles within 5 Yearsj,t
POLITYj,t−1
GDPPCj,t−1
GDPPC2j,t−1
GDPPC3j,t−1
Logged Aidj,t−1
Constant
Observations
Adjusted R2
Host Country FE
Year FE

Model 1

Model 2

Pre-matching

Post-matching

0.795
(0.613)
-0.412
(0.587)
-4.031***
(0.931)
-0.043
(0.033)
-0.000
(0.004)
0.004
(0.006)
0.030
(0.053)
-0.001***
(0.000)
0.025**
(0.011)
-0.754***
(0.219)
0.711
(0.458)
-0.003***
(0.000)
0.000***
(0.000)
-0.000***
(0.000)
0.033***
(0.012)
83.939***
(17.589)

0.717
(0.615)
-1.039
(0.731)
-2.866***
(0.813)
-0.084**
(0.037)
0.004
(0.004)
0.004
(0.006)
-0.180*
(0.092)
-0.001
(0.000)
0.007
(0.013)
-0.755***
(0.191)
0.037
(0.217)
-0.002***
(0.000)
0.000*
(0.000)
-0.000
(0.000)
0.056***
(0.010)
56.453***
(13.765)

49776
0.40
Yes
Yes

49776
0.39
Yes
Yes

Note: Entries in parentheses are standard errors clustered by facility (i).
∗

p < 0.1,

∗∗

p < 0.05,

∗∗∗

p < 0.01
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the kernel weight but not in the model without the weight. This result is driven by Phosphate
and Bromine which unit prices are far lower than average but the number of battles within mines
producing these commodities experience more battles than other commodities (see Figure 13 in
Appendix).17 Surprisingly, the commodity price change rate variable does not have a statistically
significant coefficient, which may imply that insurgents do not consider the profitability of mining
facilities when deciding a target region.
Among the four different measures of terrain ruggedness, only the negative coefficient for
minimum ruggedness is statistically significant. This implies that an armed conflict is more
likely to occur in an area where plain fields are flatter than other areas. Past battle history
within 5 years in a host country variable has a statistically significant negative coefficient. This
may suggest that past battles reduce the possibility of future conflicts by reducing military
capability of the armed groups and resolve private information problem between belligerents. In
addition, settlement mechanisms after conflicts may resolve grievances of attackers and improve
peace keeping efforts in the area. The POLITY score does not have a statistically significant
coefficient, while GDP per capita has a significant negative effect on armed conflicts. This
indicates that the level of democracy in a host country is not a good indicator for armed conflicts,
but wealthier countries have less armed conflicts than poorer countries. The quadratic term of
the variable has a very small positive coefficient, while the cubed term has a very small negative
coefficient. This implies that the positive effect of GDP per capita on armed conflicts marginally
decreases as GDP per capita increases. The logged total amount of bilateral aid is shown to
increase armed conflict.
The plots in Figure 5 visualize the effect of foreign ownership by using the estimates from
model 2.18 The plot on the left shows the number of battles within 300 km from mining facilities
17
Some may think that this finding is driven by an effect of FDI if foreign miners are more likely to mine
commodities with higher unit prices, which in turn creates some prevention effect. However, the correlation
between the foreign ownership of each mine and the logged price of the commodity is low enough (0.0393). In
addition, the kernel weighted regression estimate of the foreign ownership on the logged commodity price indicates
that the coefficient for the logged price is -0.0000667 and its p-value is 0.921. This result suggests that we can
reject the idea that the negative coefficient for logged commodity price in model 2 is an effect of FDI.
18
Estimates from model 1 also show the very similar pattern (See Figure 14 in Appendix.)
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Figure 5: The Effect of Foreign Ownership (Model 2)

for both domestic miners and foreign miners after their operation starts. It suggests that the
number of battles near domestic mines after operation starts is not significantly different from
that of pre-operation period. In contrast, areas near foreign-owned mines experience about 4
less battles after those mines start operation compared to their pre-operation period.
The plot on the right indicates that regions where both domestic and foreign-owned mines
will be located experience about 5 to 6 battles within 300 km on average, while areas with
domestic mines experience about 4 battles but that of foreign-owned mines experience 2 battles.
Although it seems that domestic mines also have some prevention effect, the confidence intervals
between the pre-operation and post-operation periods overlap each other. This implies that
this difference is not statistically significant. This result holds when measuring the dependent
variable with different casualties level (more than 10 deaths and more than 20 deaths) as well as
different size of distance band (100 km and 500 km) (See Figure 15 and Figure 16 in Appendix).
Then, is there a shift on the spatial location of armed conflict after an extractive FDI enters?
Figure 6 visualizes this shift that insurgents tend to avoid regions where foreign-owned mines
start operation. In the dataset, all the mining facilities in Turkey started their operations in
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Figure 6: The Prevention Effect of Extractive FDI in Turkey

2003. In Figure 6, the green circles indicate the location of foreign-owned mines, and the hollow
circles indicate the location of domestic mines. All the conflicts are symbolized by explosion
marks. More recent conflicts are red, while older conflicts are blue. More recent battles are
bigger than older conflict locations to visualize all the battle locations that are overlapped or
close to each other. The labels next to foreign-owned mines indicate the home country of foreign
miners, and numbers next to conflict locations indicate the year of conflict. The map shows that
there were some conflicts in western and southern Turkey in 1998, while most of them occurred
in the eastern part of Turkey. New conflicts continued to occur in east Turkey since 2003.
Interestingly, many domestic mines are located in this area. In contrast, there are fewer conflicts
in the west and the south, especially close to foreign-owned mines, despite conflicts in Istanbul
and the northwestern border of Syria. There are many blue explosion marks around two French
miners operated in the central eastern area of Turkey. This implies that these regions were
unstable before they started mining operation. Although there are some orange explosion marks
around them, more recent conflicts are densely located farther away from them, supporting the
prevention effect of foreign ownership.
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Heterogeneous Effect of Foreign Ownership
Hypothesis 2 suggests that the prevention effect of foreign ownership is conditional on the military capability of the foreign miners’ home countries. It claims that foreign-owned mines will
be safer than domestic mines when their home countries have stronger military capabilities. To
test this hypothesis, I modify the baseline model with a kernel-based propensity score weight
by replacing foreign ownership variable in the baseline model with the military capability of the
foreign mine owner’s home country. Military capability is measured by the amount of military
expenditure in a billion British Pounds based on National Material Capabilities (v5.0) published
by the Correlates of War Project (Singer and Stuckey 1972). Because both belligerents make decisions after observing the past year’s military capability of the home country, I lag the military
expenditure variable by one year. In cases where a mining facility (i) is run by multiple foreign
miners from different countries, this variable is coded as the maximum military expenditure
among other home countries. Hence, the model specification is as follows:

Armed Conflictsi,t = β0 + β1 Mil. Exp.i,t−1 + β2 Tt + β3 Mil. Exp.i,t−1 × Tt

(2)

+ β4 Vc,t + β5 Wi + β6 Zj,t + γj + δt + ui
The plot on the left in Figure 7 shows the marginal effect of the mine operation when the
amount of the foreign miners’ military expenditure varies.19 It clearly shows that foreign-owned
mines have the greater prevention effect when the mine owners’ home countries spend more
on military expenditure, which is consistent with hypothesis 2. The histogram overlaid on the
margins plot visualizes the distribution of military expenditure. In the dataset, the military
expenditure of the United States is greater than 270 billion British Pounds since 1998, while
the second largest military expenditure is spent by China in 2004 (84 billion British Pounds).
Hence, to check if the result is driven by the miners from the United States, I estimate the model
after excluding 284 mines that are owned by the United States, which is shown in Figure 8. The
result after the exclusion is consistent with the result before the exclusion.
19

Tables for the estimates are presented in Table 5 in Appendix.
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Figure 7: The Effect of Military capability of Foreign Miner’s Home Country

Figure 8: The Effect of Military capability of Foreign Miner’s Home Country
(mines owned by American miners are excluded)
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The plot on the right in both Figure 7 and Figure 8 indicates that the home country’s military
capability does not have an effect on armed conflicts in the pre-operation period. This shows that
future foreign-ownership does not affect past armed conflicts, which implies that the potential
outcome with domestic mines and that of foreign-owned mines in the pre-operation period are
the same. The left plot in Figure 8 suggests that foreign miners from a country spending more
than 60 billion pounds per year prevent about 4 armed conflicts in regions, while the right plot
shows that this effect decreases by about 0.035 when the country cuts its military spending by
1 billion pounds. These findings are consistent when the dependent variable is measured with
different casualties level (more than 10 deaths and more than 20 deaths) and different size of
distance band (100 km and 500 km) (See Figure 17 and Figure 18 in Appendix).
Then, is there a difference across the nationality of foreign miners? In other words, how
much conflict is deterred in the vicinity of mines owned by a set of prominent countries? The
heterogeneous effect of foreign ownership across the nationality of foreign miners can be estimated
by the following specification:

Armed Conflictsi,t = β0 + β1 Nationalityi,t + β2 Tt + β3 Nationalityi,t × Tt

(3)

+ β4 Vc,t + β5 Wi + β6 Zj,t + γj + δt + ui
where Nationalityi,t is the vector of foreign miners’ home country dummy variables. In this
analysis, Nationalityi,t includes 9 countries: the United States, the United Kingdom, France,
Russia, China, Japan, Germany, Italy, and Canada. The result20 is as shown in Figure 9, which
indicates that mines run by foreign miners from the United States, France, Russia, and Italy
have the prevention effect on armed conflicts in regions where they are located but not for the
others. American, Russian, and Italian extractive FDI reduce armed conflicts by two per year,
while French FDI reduce by three.
Results are similar when the dependent variable is measured with different casualties level
(more than 10 deaths and more than 20 deaths) and different size of distance band (100 km and
20

Tables for the estimates are presented in Table 6 in Appendix.
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Figure 9: The Effect of Foreign Miner’s Nationality

500 km) while the statistical significance for each country varies (See Figure 19 and Figure 20
in Appendix). Interestingly, China and Canada have the prevention effect in battles within 100
km, and Russia has the effect in preventing battles within 500 km but not within 100 km. For
more intense armed conflicts within 300 km, the United States, France, and Russia maintain a
significant prevention effect, while Italy does not. The size of the substantive effect also decreases
when using smaller distance bands and a high casualty level, whereas it becomes greater when
using 500 km distance band. This could be driven by the reduction in the value of the outcome
variable when using 100 km distance band and a high casualty level.

Alternative Explanation: Bribery and Mercenary
Although the findings introduced above provide statistical evidence that foreign ownership of
a mine reduces the risk of armed conflicts in a region and that this effect is mainly driven by
the possible military intervention of foreign miners’ home country, some may wonder about
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the alternative mechanisms that prevent armed conflicts in a region. One possible alternative
explanation is is that foreign miners may bribe armed groups. As the aforementioned case of
Lafarge shows, Collier (2000) and Le Billon (2001) suggest that foreign miners frequently provide
armed groups with side payments in exchange for preserving their business. By paying armed
groups that are possibly damaging business operation, foreign miners may be able to prevent
immediate plundering and looting.
However, bribing does not guarantee the safety of business operations. In the case of Lafarge,
many workers had been kidnapped by armed groups for ransom. When the Kurds kidnapped
9 employees in 2012, the firm had to pay e200,000 to release them. The size of the payments
also increased. Consequently, ISIS attacked the cement factory of Lafarge and killed more than
50 employees in September 2014 when Lafarge concluded that the demands of ISIS were no
longer affordable. In addition, appeasing armed groups with bribery also does not necessarily
mean that there will be fewer battles between rebels and counter-insurgents. By using payments
from foreign miners, on the one hand, armed groups can strengthen their militants. Increased
military capability of armed groups increase the likelihood of battles against national armies.
On the other hand, the counter-insurgents’ rational expectation of this mechanism increases the
possibility of preventive attacks against rebels around foreign-owned mining facilities. Thus, it
is not clear whether the net effect of bribery increases or decreases the number of battles in
regions where an extractive FDI is located.
The other alternative explanation of the prevention effect of foreign miners is mercenaries
hired by foreign mining corporations. For example, Shell spent about $75 million on private
security firms in 2009 to protect its facilities in Nigeria. It spent a total of $383 million in security
expenditure between 2009 and 2011, including payments to both Nigerian national security
forces and private mercernaries.21 Richards (2006) suggests that there are hundreds of private
military and security companies including Aegis Defence Services, ArmorGroup, Blackwater,
Booz Allen Hamilton, Control Risks, DynCorp, Erinys, Military Professional Resources (MPRI),
21

Hirsch, Afua, and John Vidal. 2012. “Shell spending millions of dollars on security in Nigeria, leaked data
shows.” The Guardian. 19 Aug 2012.
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Intercon Security, L-3 Communications, Northrop Grumman, Raytheon, and Vinnell, which
provide mercenaries to multinational mining corporations such as Anvil Mining, BHP Billiton,
BP, Chevron, De Beers, ExxonMobil, Shell, Siemens, and Texaco. By hiring these private
security forces, foreign miners may deter possible attacks on their facilities.
However, these private security forces often engage in human rights violations (Holden and
Jacobson 2007; Le Billon 2013; Renner 2002) in regions where foreign mining facilities are located,
which has been suggested as a cause of armed conflicts near foreign-owned mines. In addition,
the presence of strong security forces does not guarantee a perfect deterrence. Instead, those
mercenaries can be involved in direct battles near mining sites, which in turn increases the
number of battles in the region. As a result, the net effect of mercenaries hired by foreign miners
also becomes unclear.
To reject these two alternative explanations, this paper estimates the effect of the foreign
miners’ firm size on armed conflicts. Sizable firms would afford a satiable amount of bribes to
armed groups as well as large mercenaries to secure their facilities. I expect that firm size does
not have a statistically significant prevention effect on armed conflicts. To test the causal effect
of firm size, I use the number of foreign mines owned by foreign miners in t as a proxy measure,
which is added to model 1 and 2 as a control variable.22 Since the collinearity between the foreign
ownership variable and the foreign miners’ firm size variable can increase the standard errors, I
also test this effect by using the subset of foreign-owned mines while including the interaction
term between the firm size and the intervention variable, which can be represented as follows:

Armed Conflictsi,t = β0 + β1 Firm Sizei,t + β2 Tt + β3 Firm Sizei,t × Tt
(4)
+ β4 Vc,t + β5 Wi + β6 Zj,t + γj + δt + ui
The result is shown in Table 4. Columns for model 6 and 7 are the test results of model
1 and 2 repectively after adding firm size as a control variable. In both the pre-matching and
22

In the dataset, foreign miners have 8.5 foreign facilities on average. The largest foreign miner in terms of the
number of foreign mining facilities is Rio Tinto (85) since 2007, which is followed by Holcim (78) since 2008.
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Table 4: The Effect of Firm Size

Foreigni,t
Firm Sizei,t
Tt
Foreigni,t × Tt

Model 6

Model 7

Model 8

Pre-matching

Post-matching

Foreign-owned Mines

0.668
(0.617)
0.035
(0.026)
-0.316
(0.581)
-4.739***
(0.926)

0.612
(0.617)
0.032
(0.026)
-0.817
(0.700)
-3.576***
(0.812)

-0.005
(0.023)
-3.441***
(1.142)

Firm Sizei,t × Tt
Logged Commodity Pricec,t−1
∆ Commodity Pricec,t−1
Average Ruggednessi
Minimum Ruggednessi
Maximum Ruggednessi
Std. Dev. Ruggednessi
Past Battles within 5 Yearsj,t
POLITYj,t−1
GDPPCj,t−1
GDPPC2j,t−1
GDPPC3j,t−1
Logged Aidj,t−1
Constant
Observations
Adjusted R2
Host Country FE
Year FE

-0.042
(0.033)
-0.000
(0.004)
0.004
(0.006)
0.029
(0.053)
-0.001***
(0.000)
0.025**
(0.011)
-0.782***
(0.219)
0.716
(0.457)
-0.003***
(0.001)
0.000***
(0.000)
-0.000***
(0.000)
0.034***
(0.012)
83.492***
(17.585)

-0.082**
(0.037)
0.004
(0.004)
0.004
(0.006)
-0.182**
(0.091)
-0.001
(0.000)
0.007
(0.013)
-0.813***
(0.196)
0.055
(0.215)
-0.002***
(0.000)
0.000*
(0.000)
-0.000
(0.000)
0.058***
(0.010)
56.754***
(13.483)

0.039**
(0.018)
-0.189***
(0.066)
0.004
(0.008)
0.008
(0.010)
-0.309*
(0.165)
-0.001
(0.001)
0.000
(0.022)
-0.541**
(0.272)
-0.540*
(0.281)
0.000
(0.000)
-0.000*
(0.000)
0.000*
(0.000)
0.032*
(0.018)
12.207
(15.177)

49776
0.40
Yes
Yes

49776
0.39
Yes
Yes

12160
0.34
Yes
Yes

Note: Entries in parentheses are standard errors clustered by facility (i).
∗

p < 0.1,

∗∗

p < 0.05,

∗∗∗

p < 0.01
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post-matching samples, firm size does not have a statistically significant coefficient, implying
that firms that are more capable of bribing and hiring mercenaries do not necessarily experience
more or less armed conflicts in regions where their facilities are located. The plots in Figure 10
show the effect of foreign ownership on armed conflicts when controlling for the firm size of
foreign miners. The two plots on the top represent the estimates of model 6 and the other two
plots on the bottom are for model 7. These plots look very similar to Figure 5 and Figure 14,
indicating that the main result holds even when controlling for firm size of foreign mining corporations.

Figure 11: The Effect of Firm Size (Model 8)

Model 8 tests the marginal effect of firm size in the post-intervention period. The coefficient
for firm size is negative but statistically insignificant, while that of the interaction term is positive
and significant. Since the absolute value of the latter is greater, the firm size variable has a
positive effect on armed conflicts in the post-operation period, while the statistical significance
of the net effect is not clear on the table. Figure 11 visualizes the 95% confidence intervals of
the marginal effect across different values of firm sizes and operation period. The plot on the
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right shows that the effect of firm size on the number of armed conflicts in regions where foreignowned mines are located is statistically insignificant. This result rejects the prevention effect of
bribing and mercenary mechanisms on armed conflicts. The plot on the left shows the effect of
mining operation when firm sizes vary, and the histogram on the plot indicates the distribution
of firm sizes in the starting year of the operation (t = T ). The plot shows that regions where
foreign miners operate in the post-operation period tend to have less armed conflicts than the
pre-operation period. However, this prevention effect is attenuated as firm size increases and
finally becomes no longer statistically significant when foreign miners have more than 45 foreign
mining facilities. This implies that the capability of bribing insurgents and hiring mercenaries
do not produce a prevention effect. Rather, the capability increases the frequency of battles in
these regions.

Conclusion
There is a growing body of literature that highlights the relationship between armed conflicts
and FDI. Extant research suggests that armed conflicts reduce FDI flows in countries in conflict.
In addition, the greed and grievance literature argue that mining industries increase the risk of
armed conflicts near mining facilities. However, these studies do not explain the role of FDI in
mining industries in the development strategies of many countries that are unstable.
This paper provides an explanation of how foreign ownership of mines prevents armed conflicts in regions where mining facilities are located. Although foreign-owned mines have various
incentives for insurgents to seize, attacking mines operated by foreign corporations can induce
international military interventions in a conflict. This expectation of foreign intervention demotivates armed groups to target the area and makes national governments less eager to fight
in the area. When home countries have greater military capability, intervention becomes more
likely. Thus, the prevention effect of the foreign ownership of a mining site is strengthened by
the military capability of foreign miner’s home country.
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By using a difference-in-differences design with georeferenced data for armed conflicts near
6,222 mining facilities, this paper provides empirical support to these arguments. The findings
are consistent across the different measures of the outcome variable. To strengthen the identification, this study also employs a kernel-based propensity score matching method and a shift-share
instrument variable approach for the possibly endogeneous variable.
This paper contributes to the literature of FDI and armed conflicts in four ways. First,
this study fills the literature gap in the relationship between armed conflicts and FDI. Despite
the large volume of research that investigates the effect of armed conflicts in host countries on
future FDI flows (e.g. Bussmann 2010; Carter, Wellhausen and Huth 2019; Cleeve, Debrah and
Yiheyis 2015; Collier 2009; Garriga and Phillips 2014; Jensen and Young 2008; Joshi and Quinn
2018; Lee 2017; Li 2006; Li and Vashchilko 2010; Nigh 1985; Quinn, Mason and Gurses 2007;
Schneider and Troeger 2006), less effort has been made to explain how these conflicts affect the
fate of FDI. By using georeferenced data of conflict locations and mining facilities, this paper
addresses the risks that foreign-owned mining facilities are exposed to and the conditions that
some extractive FDIs are less likely to be targeted than others.
Second, this research uses causal inference methods to identify the causal effect of foreign
ownership. The existing literature on FDI suffers from endogeneity issues between FDI and other
political economic factors. Since FDI decisions are made after accounting for the expectations
concerning the political economy of host countries and changes in those variables, it is hard to
establish a convincing causal relationship. Parallel trends between the location of domestic mines
and foreign-owned mines in pre-operation periods allow this paper to identify the treatment
effect of foreign ownership. In addition, kernel-based propensity score matching provides as-if
randomization.
Third, the empirical findings of this study show that foreign-owned mines do not induce more
armed conflicts in a region. Previous studies suggest that extractive FDI are more susceptible to
armed conflicts since foreign firms have more incentive to pay side payments to armed groups.
It may also boost grievances among people through their business, which induce other armed
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conflicts based on qualitative evidences in a few cases (e.g. Holden and Jacobson 2007; Le Billon
2001). My research, on the other hand, demonstrates that there exists a prevention effect of
foreign ownership of mining facilities on the incidence of armed conflicts.
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Appendix
Figure 12: Armed Conflicts Affecting Mines in India (2006 - 2010, within 100 km)
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Figure 13: Logged Commodity Price and Armed Conflicts (Model 2)
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Figure 14: The Effect of Foreign Ownership (Model 1)
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Figure 15: The Effect of Foreign Ownership (Model 2, by Distance Band)
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Figure 16: The Effect of Foreign Ownership (Model 2, by Casualties Level)
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Table 5: The Effect of Military capability of Home Country

Mil. Exp.i,t−1
Tt
Mil. Exp.i,t−1 × Tt
Logged Commodity Pricec,t−1 -0.083**
∆ Commodity Pricec,t−1
Average Ruggednessi
Minimum Ruggednessi
Maximum Ruggednessi e
Std. Dev. Ruggednessi
Past Battles within 5 Yearsj,t
POLITYj,t−1
GDPPCj,t−1
GDPPC2j,t−1
GDPPC3j,t−1
Logged Aidj,t−1
Constant
Observations
Adjusted R2
Host Country FE
Year FE

Model 3

Model 4

Full Samples

Samples Excluding the U.S.

0.795
(0.613)
-2.104***
(0.496)
-0.009***
(0.003)
-0.051
(0.037)
0.004
(0.004)
0.004
(0.006)
-0.179**
(0.091)
-0.001
(0.000)
0.007
(0.013)
-0.834***
(0.205)
0.020
(0.217)
-0.001***
(0.000)
0.000
(0.000)
-0.000
(0.000)
0.059***
(0.010)
55.007***
(13.839)

0.717
(0.615)
-2.430***
(0.577)
-0.027
(0.020)
(0.032)
0.002
(0.004)
0.006
(0.007)
-0.159*
(0.088)
-0.000
(0.000)
-0.003
(0.014)
-0.652***
(0.223)
0.335
(0.227)
-0.002***
(0.001)
0.000***
(0.000)
-0.000**
(0.000)
0.057***
(0.009)
74.554***
(16.820)

49776
0.385
Yes
Yes

49776
0.419
Yes
Yes

Note: Entries in parentheses are standard errors clustered by facility (i).
∗

p < 0.1,

∗∗

p < 0.05,

∗∗∗

p < 0.01
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Figure 17: The Effect of Military capability of Home Country (by Distance Band)
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Figure 18: The Effect of Military capability of Home Country (by Casualties Level)
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Table 6: The Effect of Foreign Miner’s Nationality
Model 5
Tt
United Statesi,t
United Statesi,t × Tt
United Kingdomi,t
United Kingdomi,t × Tt
Francei,t
Francei,t × Tt
Russiai,t
Russiai,t × Tt
Chinai,t
Chinai,t × Tt
Japani,t
Japani,t × Tt
Germanyi,t
Germanyi,t × Tt
Italyi,t
Italyi,t × Tt
Canadai,t
Canadai,t × Tt
Logged Commodity Pricec,t−1
∆ Commodity Pricec,t−1
Average Ruggednessi
Minimum Ruggednessi
Maximum Ruggednessi e
Std. Dev. Ruggednessi
Past Battles within 5 Yearsj,t
POLITYj,t−1
GDPPCj,t−1
GDPPC2j,t−1
GDPPC3j,t−1
Logged Aidj,t−1
Constant
Observations
Adjusted R2
Host Country FE
Year FE

-1.843***
(0.508)
1.433
(1.273)
-4.069***
(1.025)
-0.275
(0.585)
-0.955
(0.975)
-0.996
(0.610)
-2.059***
(0.619)
2.477**
(1.208)
-5.068***
(1.538)
0.306
(0.410)
-0.434
(1.657)
-1.843***
(0.508)
3.492
(5.759)
-0.117
(1.077)
-3.019
(3.179)
-1.403
(1.146)
-1.273**
(0.527)
3.133
(2.103)
-2.944***
(0.852)
-0.114**
(0.045)
0.003
(0.004)
0.004
(0.006)
-0.186*
(0.096)
-0.001
(0.000)
0.007
(0.013)
-0.897***
(0.209)
0.016
(0.217)
-0.001***
(0.000)
0.000
(0.000)
0.000
(0.000)
0.060***
(0.011)
55.999***
(14.113)
49776
0.385
Yes
Yes

Note: Entries in parentheses are standard errors clustered by facility (i).
∗

p < 0.1,

∗∗

p < 0.05,

∗∗∗

p < 0.01
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Figure 19: The Effect of Foreign Miner’s Nationality (by Distance Band)

43

44

G. Shim

Figure 20: The Effect of Foreign Miner’s Nationality (by Casualties Level)
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