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Abstract
This paper investigates the theoretical mechanisms through which the presence of
natural resources, specifically diamonds, may be related to violent conflict. It
investigates three such mechanisms. First, natural resources may be a source of
revenue that funds or motivates armed conflict. Second, natural resources may
influence individual income or poverty, thereby facilitating or hindering
recruitment of fighters. Third, presence of natural resources may influence regime
type or governance. These mechanisms make different predictions for otherwise
chemically identical primary and secondary diamonds. The paper proposes a
newly constructed measure of primary and secondary diamond propensity, based
on geological characteristics of an area. Results suggest that an increase in the
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international diamond price is positively related to violence in African countries
with a propensity to hold primary diamonds, but unrelated to violence in African
countries with a propensity towards secondary diamonds, for the period 20022010. The paper argues that results provide strongest support for the income
mechanism.

October 2016

Introduction
How are natural resources related to violent conflict, if at all? Existing approaches to civil war
tend to focus on costs and benefits to conflict, information asymmetries, or bargaining and
commitment problems (Bueno de Mesquita and Dickson 2007). Investigating the relationship
between natural resources and civil conflict has become an important aspect of the first set of
approaches (see for example (Collier and Hoeffler 2004; Fearon and Laitin 2003; Humphreys
2005; Ross 2006)). However, if natural resources influence the costs and benefits to violent
conflict, they may do so in multiple ways – through multiple mechanisms. Investigating these
provides insight into the processes behind violent conflict. This paper investigates a number of
potential theoretical mechanisms connecting natural resources, specifically diamonds, to violent
conflict.
Natural resources may be connected to violent conflict because they provide the revenue
needed to cover the costs of conflict, or the benefits derived from waging it. This mechanism
has been termed greed (Collier and Hoeffler 2004), opportunity (Collier, Hoeffler, and Rohner 2009)
and viability (Bueno de Mesquita and Dickson 2007). Garfinkel, Skaperdas and Syropoulos (2008)
provide a formal model. For the purpose if this paper, I will call this the revenue mechanism. It is
mainly associated with ‘lootable’ resources: natural resources with hard to protect property rights
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that can be extracted using artisanal techniques. Secondary or alluvial diamonds meet this
description.
Alternatively, natural resources may influence income: in the aggregate sense by
influencing GDP, or at the individual level by influencing wages or poverty. I will call this the
income mechanism. GDP is one of the few factors that is consistently and convincingly related to
violent conflict in cross-country studies (Hegre and Sambanis 2006; Miguel, Satyanath, and
Sergenti 2004; Sambanis 2004). Poverty is also a determinant of recruitment to a rebel group or
state armed forces at the individual level (Mitchell, Evans, and O'leary 2009). A theoretical model
by Dal Bó and Dal Bó (2004) illustrates that the production of natural resources may influence
wages both positively and negatively: production of capital-intensive resources may depress
wages, whereas the production of labour-intensive resources may increase them. Lower wages
may in turn make it easier to recruit fighters, whereas higher wages make this more difficult (Dal
Bó and Dal Bó 2004). This suggests that primary diamonds, which are capital-intensive to
produce, may be positively related to violent conflict, whereas artisanally produced secondary
diamonds may be negatively related to conflict.
Finally, natural resources may influence regime type or governance. If governments
receive a large flow of income to spend at their discretion, they may be at greater risk of being
overthrown, consequently have a shorter time horizon, invest less in productive governance and
more in unproductive hand-outs (Besley and Persson 2008, 2010; Caselli and Cunningham 2009;
Karl 1997). I will call this the prize of government mechanism. This applies most strongly to primary
diamonds, proceeds from which can be relatively easily taxed by the government.
Although primary and secondary diamonds are chemically identical, the three
mechanisms suggest different hypotheses on which type of diamond is related to violent conflict.
The revenue mechanism suggests the presence of secondary diamonds increases the likelihood
of violent conflict and primary diamonds may decrease this. The income mechanism suggests the
exact opposite. The prize of government mechanism provides an alternative explanation for why
3

primary diamonds may increase the likelihood of conflict. Despite the reputation of secondary
diamonds as ‘conflict diamonds’, country case studies suggests all three mechanisms merit
investigation.
Focussing on diamonds makes it possible to devise a test of the three mechanisms above.
Furthermore, focussing on diamonds is interesting because the international community appears
to have acted on the idea that diamonds spur violent conflict through the revenue mechanism. In
2003 the Kimberley Process Certification Scheme (KPCS) entered into force, requiring signatory
countries to ensure that all shipments of diamonds in and out of the country are accompanied by
a certificate stating that these are not ‘conflict diamonds’ defined as rough diamonds used by
rebel movements to finance conflict against legitimate governments. Existing research on the
relationship between violent conflict and primary and secondary diamonds meanwhile is
ambiguous: some results suggest secondary diamond production increases the chance of ethnic
war onset and occurrence (Lujala, Gleditsch, and Gilmore 2005), others that diamond
production increases the risk of war onset, but decreases the duration of conflict (Humphreys
2005) and yet others that primary diamonds are positively related to the conflict unset, whereas
secondary diamonds are unrelated (Ross 2006). Case studies suggest that the mode of diamond
production is an important factor in explaining differing conflict experiences in countries
endowed with relatively similar quantities of diamonds (Rao 2014; Le Billon 2001).
Any empirical research into diamond production and conflict is subject to two problems: the
unreliability of diamond production data and the possibility that diamond production is
endogenous to violent conflict. Diamond production data from conflict zones may be unreliable
because diamonds are exported illegally (World Bank 2010), because diamonds from conflict
zones are ‘laundered’ by smuggling them to zones unaffected by conflict and officially exporting
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them from there2 or because the country of origin is falsely declared to avoid tariffs (Bockstael
and Vlassenroot 2011) . Furthermore, diamond production may influence conflict, but conflict
may also influence diamond production, creating a problem of endogeneity. All theoretical
models employed in this paper suggest that diamond production may increase in response to
conflict.
Therefore, this paper proposes a new measure for the geological propensity of an area to
contain primary and secondary diamonds. This is based on geological regularities as to where
diamonds can be found, and depends on the presence of two rock types, kimberlite and
lamproite, age of the bedrock and erosion by rivers. I argue that this measure is arguably less
subject to concerns regarding endogeneity and data reliability compared to diamond production
data.
Using this measure of secondary and primary diamond propensity, I investigate whether
an increase in the international price of diamonds is related to an increase in violent activity in
African countries with a propensity towards primary and secondary diamonds respectively, over
the period 2002-2010. This is akin to a difference-in-difference approach, where the diamond
price is the treatment, and diamond propensity determines whether a country is in the control or
treatment group. It enables using country-fixed effects, mitigating concerns that there may be
country-specific confounding variables related to both diamond production and violent conflict,
such as regime type, geography or colonial history.
Results indicate that an increase in the international price of diamonds is related to an increase in
violent activity in countries with a propensity towards primary diamonds, but unrelated to
violence in countries with a propensity towards secondary diamonds. This is congruent with the
income and prize of government mechanism, but not with the revenue mechanism. Similar
results are also found for primary and secondary gold and platinum deposits. A rough test
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See for example: Conflict diamonds. Smuggling is Easy. The Economist. 14 March 2002.
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between the income and prize of government mechanism, distinguishing between violent activity
in resource-rich regions and the capital, tentatively suggests the income mechanism has most
explanatory power. These results suggest that, at least in the case under investigation, low income
facilitating recruitment into state- and non-state armed groups is a more compelling explanation
of violent conflict than greed, opportunity or viability.

Theory: natural resources and violent conflict
Revenue mechanism
A number of theoretical approaches pose that revenue derived from natural resources may
motivate violent conflict, or may be used to fund fighting. According to the first set of
approaches, although armed groups may profess to have some political goal, often they are in
fact criminal enterprises motivated by profit, or greed (Collier and Hoeffler 2004; Keen 2005).
Resources with difficult to protect property rights that can be extracted using artisanal
production methods, ‘lootable’ resources, particularly motivate conflict according to this
approach. These can be profitably extracted and sold illegally under the guise of conflict,
especially by an armed group challenging the incumbent.
Alternatively, natural resources may fund violent activity, regardless of its ‘true’
motivation, and thereby make it more feasible (Collier, Hoeffler, and Rohner 2009) or viable
(Bueno de Mesquita and Dickson 2007). If natural resources are ‘lootable’ they provide relatively
easy conflict finance for potential insurgent groups. This changes the balance of power between
these groups and the incumbent, as the incumbent can levy taxes to raise an army. The viability
of conflict may interact with other approaches to conflict. For instance, Cunningham (2006)
proposes that an armed group with access to ‘lootable’ resources can more easily continue a war
unilaterally, and is therefore more likely to be a veto player without whose agreement peace
negotiations will break down.
6

Extending this reasoning, the presence of ‘non-lootable’ natural resources, which are
extracted using industrial means and which are more easily taxable, may decrease the likelihood
of conflict. The incumbent could use these taxes to fund an army deterring or defeating
insurgency or to engage in social spending mitigating grievances (Rao 2014).
Garfinkel, Skaperdas and Syropoulos (2008) provide an example of a simple theoretical model of
the revenue mechanism (see supporting information for a full overview). This model features
two groups, each endowed with an amount of labour and an amount of land, which produces a
natural resource. In addition, there is some amount of contested land. The two groups decide
between producing butter (short for ‘peaceful’ goods) or guns. Guns can be used to fight over
the contested land. The groups produce more guns if there is more contested land and if the
price of the natural resource is higher, making the existing contested land more valuable. Thus,
in this model, natural resources are related to conflict only if the property rights to them can
somehow be contested: if they are ‘lootable’ to a certain extent. The higher the price of these
‘lootable’ resources, the greater is the incentive to engage in violent conflict (Garfinkel,
Skaperdas, and Syropoulos 2008).
Income mechanism
An alternative set of theoretical approaches to violent conflict focusses on how natural resources
may influence income, which in turn may be related to the ease of recruiting fighters. The last
link, that between income and violent conflict, has been solidly established empirically. Crosscountry studies consistently find a link between GDP and civil conflict (Hegre and Sambanis
2006; Miguel, Satyanath, and Sergenti 2004; Sambanis 2004) and on the individual level poverty
and participation in an armed group are also found to be related (Mitchell, Evans, and O'leary
2009). Yet the relationship between income or poverty and violent conflict is weakly theorized.
Poverty may be a source of grievance motivating a rebellion against the incumbent (Goodhand
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2003). However, poverty appears to be related to participation in both rebel and incumbent
armed forces (Mitchell, Evans, and O'leary 2009). An alternative explanation that appears more
likely is that those who have few other options to earn an income, whose opportunity costs are
low, are more vulnerable to recruitment into armed groups (Mitchell, Evans, and O'leary 2009;
Miguel, Satyanath, and Sergenti 2004).
The link between natural resources and income is more controversial. From an
accounting point of view, natural resources provide a direct contribution to GDP. Some research
however suggests that there is a ‘resource curse’, implying that production of natural resources
decreases overall GDP though a Dutch disease effect (Sachs and Warner 2001), although this has
been challenged (Brunnschweiler 2008). At the individual level, large-scale mechanized
production of natural resources could contribute to displacement, lack of access to jobs and
environmental degradation that may be associated with poverty (Ross 2004). However, natural
resources that can be produced using artisanal techniques – ‘lootable’ resources - are often found
to provide income to poor individuals: the artisanal and small-scale mining sector is estimated to
employ millions in Africa alone (Hilson 2009).
Dal Bó and Dal Bó (2004) provide a theoretical model that incorporates the opportunity costs of
potential recruits to violent groups and the differing effect of natural resource production on
individual income (see supporting information for a full overview). They model a country with a
capital-intensive and a labour-intensive productive sector. If the price of a labour-intensive
product increases, the labour-intensive sector expands and the capital-intensive sector contracts,
making labour scarcer, increasing its price and thus increasing wages. Conversely, if the price of a
capital-intensive product increases, wages decrease. A lower wage makes it easier for a third
‘sector’, engaging in violent conflict which expropriates a part of production, to recruit labour.
Recruitment is more difficult when wages are higher. This implies that an increase in the price of
a labour-intensive (‘lootable’) resource may decreases violent conflict, whereas an increase in the
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price of a capital-intensive (‘non-lootable’) resource may increase violent conflict. Note that this
prediction is the exact opposite of that suggested by the revenue mechanism.
Prize of government mechanism
A final set of approaches considers how availability of revenue from natural resources may
change regime type or governance, making states possessing a lot of natural resources into
unstable rentier states (Karl 1997). Incumbent governments with access to large flows of revenue
from natural resources may have little need to tax the population, resulting in weak
accountability towards its citizens and limited investment in development, and to the incumbent
government ‘paying off’ powerful groups with unproductive hand-outs. This may in turn make
for a state that is prone to violent conflict. For this process to be set in motion, proceeds from
natural resources need to flow directly to the state. Hence, this mechanism is most likely to apply
to natural resources with a capital-intensive, industrialized production process, rents from which
can be captured by the state. This provides an alternative explanation of why capital intensive,
‘non-lootable’ resources may be related to violent conflict.
Besley and Persson (2008) capture this process in a theoretical model (intuition in the supporting
information). This model features a country with multiple groups, one of which forms the
incumbent government. The group that is not the incumbent can choose to fight to become the
new incumbent. The incumbent can raise an army to remain in power. The incumbent receives
natural resource rents which it can spend on productive investment, the army or unproductive
hand-outs. The extent to which the incumbent can favour its own group over others when
making these hand-outs depends on the quality of institutions. The larger the natural resource
rents and the poorer the quality of institutions, the more attractive it is to form the government,
and the larger the incentive for the non-incumbent group to fight. Hence, the presence of natural
resource rents may increase the ‘prize’ of being the government if institutions are of poor quality,
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increasing the risk of violent conflict. A related model by these authors suggests that this ‘prize’
can set in motion a downward spiral. Because a government that has access to a large flow of
resource rents is in greater danger of being overthrown, it may have a shorter time horizon and
thus be less inclined to invest in state capacity, sound institutions and development, raising
future conflict risk (Besley and Persson 2010).

Evidence from case studies
The revenue mechanism and the income mechanism make diametrically opposed predictions of
which type of diamond is related to violent conflict. Primary diamonds are commonly produced
using capital-intensive, industrial means and are considered ‘non-lootable’. Secondary diamonds
can be produced using labour-intensive artisanal methods and are the archetypical ‘lootable’
resource. The revenue mechanism suggests that secondary diamonds are positively and primary
diamonds negatively related to violent conflict. The income mechanism suggests the opposite.
The prize of government mechanism also suggests that primary diamonds may be related to
violent conflict.
Nevertheless, secondary diamonds have an established reputation as ‘conflict diamonds’.
It has become common to associate violent conflict in Angola, Democratic Republic of Congo
(DRC), Liberia and Sierra Leone with the presence of secondary diamonds and to regard primary
diamonds, associated mainly with Botswana, Namibia3 and South Africa, as ‘clean’ (Taylor and
Mokhawa 2003). Therefore, it useful to review case study evidence to establish whether the
income mechanism or the prize of government mechanism merit further investigation in the case
of diamonds. In other words, do case studies suggest it is possible that a decrease in wages in the

Namibia’s diamond deposits are not technically primary, in the sense that they are found in the host rock. Instead,
they are marine deposits found on the beach, or near the beach in the sea. These off-shore deposits are considered
‘not lootable’ (Lujala et al. 2005) and can only be mined using high-capital production techniques (i.e. boats) and
thus share many characteristics of primary diamonds.
3
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secondary diamond sector leads to a loss of individual livelihoods at a scale that can result in
unrest, and that primary diamond mining is related to violent conflict?
A more detailed look at countries with diamond deposits complicates the simple picture that
countries endowed with secondary diamond experience violent conflict, while countries with
primary diamonds are peaceful. First, Angola, DRC, Liberia and Sierra Leone all also have
primary diamond deposits (Lujala, Gleditsch, and Gilmore 2005). Second, Namibia and South
Africa also have ‘lootable’ diamond deposits (Lujala, Gleditsch, and Gilmore 2005; Hazleton
2002). Estimated production of secondary diamonds in South Africa (Hazleton 2002), is twothirds of the total reported production in Sierra Leone, and more than seven times the total
reported production of Liberia in 20134. Third, a number of countries with secondary diamond
deposits have remained peaceful. Ghana for example, has exclusively secondary diamond
deposits (Lujala, Gleditsch, and Gilmore 2005) and is likely a bigger diamond producer than
Liberia (Bockstael and Vlassenroot 2011; Rao 2014). Secondary diamond mining also takes place
in Tanzania (Fisher et al. 2009), Cameroon (Schure et al. 2011) and Guinea (Smillie 2005).
Primary deposits in Namibia and South Africa have been associated with violent conflict
in the past. In Namibia, SWAPO, the now ruling party and past rebel movement fighting for
Namibian independence from South Africa, emerged from a contract workers’ organisation and
miners were “at the forefront of resistance to South African colonial administration” (Kempton
and Preez 1997). Miners’ struggle for higher wages and SWAPO’s struggle for independence
appear closely related in Namibia. The town of Kimberley in South Africa, home to the world’s
quintessential primary diamond mine, was a scene of heavy fighting during the Boer War in
1899-1890. Memoirs from the time detail how a large number of mine workers were among the
fighters (Harris 1931). Hence, case studies do not provide unequivocal evidence on which type
of diamond is related to conflict.
https://kimberleyprocessstatistics.org/static/pdfs/public_statistics/2013/2013GlobalSummary.pdf, accessed 17
September 2014.
4
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Numerous case studies detail how Artisanal and Small Scale Mining (ASM) of diamonds
provides individual income and poverty, although working conditions are poor. The track-record
of the primary diamond sector of providing employment is not strong. It is estimated that there
are one million secondary diamond miners in the ASM sector in Africa (Smillie 2005). This
contrasts with the small number of people employed in the primary diamond sector: in South
Africa, Namibia and Botswana combined, the primary diamond sector employed an estimated
27,000 people in 2000 (Hazleton 2002).
Hilson and Van Bockstael (2012) describe how households in rural Liberia supplement
income from agriculture with proceeds from secondary diamonds mining because the former is
not sufficient to pay for school fees, fuel or livestock (Hilson and Bockstael 2012). A survey of
the general population in two diamond mining areas in Sierra Leone shows that between 36 and
40 per cent of people in these areas feel they benefit personally from artisanal mining
(Maconachie and Binns 2007). In Tanzania, a survey in artisanal diamond and gold mining
communities shows that households in which at least one member works in a mine, or provides
services to miners, are less likely to be poor according to a number of definitions (Fisher et al.
2009).
An example from Ghana illustrates how fluctuations in the local diamond price could
lead to unrest. In late 2006, Ghana temporarily suspended exports of rough diamonds after a
visit from a Kimberley Process inspection team, amidst allegations that it was ‘laundering’
conflict diamonds from neighbouring Ivory Coast, which were later disproven. Hilson and
Clifford (2010) investigate the effects of this ban in the Akwatia region, housing around 3,700
registered secondary diamond miners, in addition to “thousands” of unregistered ones. The
authors note a dramatic drop in diamond prices in the local market, putting a large proportion of
diamond miners out of work. Even one to two years after the end of the ban the local mining
and non-mining economy in Akwatia had “collapsed outright”. A casual observation of ACLED
data (introduced further in the next section) on violence in Ghana indicates that in the three
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regions of Ghana producing diamonds, there were only two violent events in the four years
before the ban, and eight violent events in the four years after, a 300 per cent increase compared
to a 18.5 per cent increase in areas of Ghana without diamond production over the same period.
It is difficult to assess the impact of primary diamond mining on the overall wage rate
using case study evidence, but it is clear that the sector employs relatively few people and has few
links to the local economy (Taylor and Mokhawa 2003). Only 3 per cent of the total labour force
in Botswana, and 0.1 per cent of the labour force in South Africa are employed in primary
diamond mining (Hazleton 2002). In Namibia, furthermore, employment in the primary
diamond sector has declined radically, from 6,731 people in 1990 to 2,190 in 2010 according to
the Chamber of Mines of Namibia, as the sector employs increasingly capital-intensive
production methods.
Case study evidence thus suggests that the income and prize of governance mechanism, as well
as the revenue mechanism, merit further investigation.

Data and Research Design
Measuring diamond propensity
Any empirical research on diamonds and violent conflict has to contend with two potential
issues: the possible unreliability of diamond data, and the possibility that diamond production is
endogenous to violent conflict. With regard to the first point: it is possible that a large share of
diamond production and export is unrecorded. For example, a report by the World Bank on the
Central African Republic estimates that 50 per cent of total production in the country is exported
illegally and numerous case studies describe unrecorded diamond production in other countries
(Hilson and Bockstael 2012; Hilson and Clifford 2010; Vetter 2007). Furthermore, cases have
been recorded of diamonds from conflict zones being ‘laundered’ by smuggling them into a
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different country, and then exporting them ‘on the books’ as diamonds produced in the latter
country5. Lastly, the origin of a diamond may be falsely declared to avoid import taxes: it has
been argued that a considerable number of ‘Liberian’ diamonds imported to Belgium were in fact
of Russian origin (Bockstael and Vlassenroot 2011).
Furthermore, diamond production and export may change in response to conflict, rather
than the other way around, or confounding variables may exist that are related to both diamond
production and violent conflict. There are theoretical reasons to believe this is the case: the
theoretical models of the revenue and income mechanism presented earlier predict that the
export of natural resources and the production of capital-intensive natural resources respectively,
increases in response to violent conflict (see supporting information for details). Empirically, it is
not hard to imagine that a government or non-state armed group may increase resource
production to finance violent conflict, that industrial production of diamonds is affected by
violent conflict (see for instance (Guidolin and La Ferrara 2006)), that individuals increasingly
turn to informal natural resource production if other livelihood options are impeded by violent
conflict, or that regime type or governance is related to both resource dependency and civil war
risk.
Lastly, the main existing measure of diamond occurrence, from DIADATA (Lujala et al.
2005), is dichotomous and does not make use of important variation in the extent of diamond
abundance. Other diamond export or production data (such as data used by Humpreys (2005) or
supplied by KPCS), though continuous, does not distinguish between primary and secondary
diamonds.
Diamonds however, are found according to geological regularities, making it possible to use
geological data to construct a continuous measure of diamond propensity, differentiating
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See for example: Conflict diamonds. Smuggling is Easy. The Economist. 14 March 2002.
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between primary and secondary diamonds. Based on geology, this measure is arguably less
subject to concerns relating to reliability and endogeneity.
Diamonds were formed over 1,500 million years ago. They are transported to minable depths by
two much younger types of ‘host rock’, kimberlite and lamproite. Between formation and
transportation, tectonic activity has reformed large regions of the earth, destroying the diamonds
in the process. Diamonds have survived only in geological areas that have been stable for the last
1,500 million years (Archons) (Clifford 1966). Minable primary diamond deposits are thus likely
to occur where Archons and a transport medium (kimberlite or lamproite host rock) coincide
(Helmstaedt and Gurney 1995). Other minerals are also likely to be found on-Archon, most
notably gold, although these are not associated with kimberlite and lamproite (Clifford 1966).
Primary diamonds can be mined directly from kimberlite and lamproite pipes, which involves
excavating and crushing large section of host rock to extract the diamonds: a capital-intensive
production process. Kimberlite and lamproite occur in pipes with a relatively small diameter (a
few hundred meters to a kilometre) (Janse and Sheahan 1995). Hence, property rights over
primary diamonds are relatively easy to protect.
Secondary diamonds are eroded and moved away from the host rock, mainly by rivers or
the sea. Economically viable deposits of diamond can be found as far away as 600 miles from the
original source. Counter-intuitively, the most economically significant deposits of secondary
diamonds are found off-Archon and need not be close to a viable primary source (Marshall and
Baxter-Brown 1995). This is because the erosion process can destroy inferior diamonds and
concentrate high-value ones (Sutherland 1982). An ideal site is one where a young river samples
an older river bed. Secondary diamonds can be extracted by digging up or diving for gravel and
manually sorting ordinary stones from diamonds: a labour-intensive process. Secondary
diamonds are commonly spread over a relatively large territory (Marshall and Baxter-Brown
1995), making property rights difficult to protect.
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The geological regularities in where diamonds are found can be used to construct a measure for the
geological propensity of a country to hold diamonds. Primary diamonds are likely to be found when
a kimberlite or lamproite deposit intersects an Archon. Therefore, I take all kimberlite and lamproite
deposits (Faure 2006) that intersect with an area that has been geologically stable for 15 million
years6 (Chorlton 2007). These kimberlite and lamproite deposits are estimated to be
diamondiferous. The number of these deposits in a given country is the measure of primary diamond
propensity. Kimberlite and lamproite estimated to be diamondiferous and non-diamondiferous are
illustrated in

6

Areas classified by GSC as of an age between eo-Archean and Pealeo-Mesoproterozoic
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Figure 1, along with Lujala et al’s (2005) locations of ‘non-lootable’ diamond occurrences.
Visually, there is considerable overlap between both measures of diamond abundance.
Secondary diamonds can be found within a 600 mile radius of a diamondiferous
kimberlite or lamproite deposit. In absence of data on erosion channels since the formation of
kimberlite or lamproite deposits, I use data on modern rivers (Global Runoff Data Centre
2007)7. This seems reasonable as the most economically viable deposits are found where younger
rivers sample old river beds. Therefore, I select all sections of modern rivers that are within a 600
mile radius of an on-Archon kimberlite or lamproite deposit. The total length of all these river
segments in a given country in miles is the measure of secondary diamond propensity employed.
Figure 2 illustrates river segments estimated to be (non)diamondiferous and on-Archon
kimberlite and lamproite deposits, as well as Lujala et al’s measure of secondary diamonds.
Again, there is considerable overlap visually.
The supporting information further explores the extent to which the constructed
measures of diamond propensity resemble existing indicators of diamond abundance. It
illustrates that, although the constructed measures tend to overestimate a country’s diamond
abundance by design, there are considerable similarities between the two. This increases
confidence the constructed measure indeed represents diamond propensity.

7

Global Run-Off Datacentre (2007) does not contain data on Sierra Leone. As Sierra Leone is an important country
with regard to diamonds, I impute this data. The entire territory of Sierra Leone lies within a 600 mile radius from a
potential kimberlite or lamproite deposit. Hence, the total length of its principal rivers is taken as the measure of
secondary diamond propensity of Sierra Leone. Information on Sierra Leone’s rivers was taken from the FAO:
http://www.fao.org/docrep/005/t0360e/t0360e10.htm, accessed 18 September 2014.
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Figure 1: Primary diamond propensity
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Figure 2: Secondary diamond propensity
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Research design
The research design employed in this paper is akin to a different-in-difference strategy, similar to
that employed by Dube and Vargas (Dube and Vargas 2009). The ‘treatment’ in this case is the
world diamond price. The propensity of a country to hold primary or secondary diamonds
determines whether a country is in the ‘control group’ or the ‘treatment group’. It includes
country fixed effects, controlling for potential confounding variables that are specific to a
country and are time-invariant, such as geography, regime type or colonial history. It also
controls for international diamond price, mitigating concerns about time-specific variables
related to both world diamond price and violent conflict, such as the state of the world economy.
Hence, I estimate the following regression:

where the dependent variable is the number of violent events in country

in period

(I

experiment with various period lengths, so the period may be a month, quarter or year),
and

represent the propensity towards primary and secondary diamonds country

described above,
and

as

is the nominal price of diamonds on the international market in period

is a set of control variables, always including GDP per capita and population size and

either the inflation level or exchange rate of the national currency against the US dollar. The
latter two are included because the same nominal price of diamonds in dollars may provide a
stronger incentive for conflict in a country with high inflation or a weak exchange rate. Standard
errors are clustered at the country level.
Instead of entering it in the model directly, geological diamond propensity could be used
as an instrument for actual diamond production. Unfortunately, the data required for this are not
available. Data on diamond production or exports, such as those used by Humphreys (2005) or
statistics provided by the Kimberley Process, do not distinguish between primary and secondary
diamonds. The indicator for diamond production used by Lujala et al. (2005) does distinguish
20

between primary and secondary diamonds, but this measure is only available until 1999. This
does not overlap with the period for which data on diamond price are available.
The revenue, income and ‘prize of governance’ mechanisms provide different hypotheses
on which diamonds are related to violent conflict, summarized below.
Revenue hypothesis:
or
Income hypothesis:

‘Prize of governance’ hypothesis:
Data
In addition to the indicators for diamond abundance, this paper uses the following data. The
intensity of violence is measured by the number of violent events per country as recorded by the
Armed Conflict Location and Event Dataset (ACLED) for the period January 1997 to July 2010
(Raleigh and Hegre 2005). I include events of the type ‘battle’ and ‘violence against civilians’ and
experiment with including the event type ‘riots and protests’. Data on conflict events is only
systematically available for Africa.
The structure of the diamond market makes it extremely difficult to obtain data on rough
(unpolished) diamonds (Saldern 1992; Spar 2006; Yoeli 2003). Therefore, data on the market
closing price of polished diamonds of different sizes (0.3 to 3 carats), colours and clarities was
obtained through Datastream. Because I do not have an a priori reason to believe that one
particular type of diamond is most strongly associated with conflict or that one type is
representative of all diamonds in general, I use principal component analysis to extract a
common factor from all available diamond prices. This factor has an eigenvalue of 8.3523 and it
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captures approximately 42 per cent of variation in individual prices. The common factor thus
obtained is the indicator for diamond price used in the subsequent analysis. Since Datastream
provides data on diamond price on a daily basis, it is possible to calculate the average diamond
price by month, quarter and year. Data on diamond price is only available from 2002, limiting the
research period to January 2002-July 2010.
Data on GDP per capita in constant prices and on population size have been taken from
the World Development Indicators, which is recorded on a yearly basis. Consumer Price Index
(CPI) and exchange rate of the local currency to the US dollar are taken from the IMF
International Financial Statistics and Datastream respectively. The average per month, quarter
and year is either available or can be calculated using these sources.
Data on proven oil and gas reserves in billions of barrels and cubic feet respectively are
drawn from the Oil and Gas Journal. Total number of deposits of other minerals, specifically
gold, platinum and iron, stems from the US Geological Survey (U.S. Geological Survey 2005).
For gold and platinum, I distinguish between primary and secondary deposits, the former
consisting of deposits classified as “underground” or “off-shore” and the latter of deposits
classified as “placer” or “surface”. Deposits classified as “surface-underground” are considered
as both primary and secondary deposits. Deposits classified as ‘unknown’ are ignored.
Datastream provides data on gold, platinum and iron ore price. World spot market price of
crude petroleum is taken from the US energy information administration.8

Results
Main results
Table 1 displays the baseline results. Because I have no a priori beliefs about the time frame
within which diamond price would influence violent conflict, I use monthly, quarterly and yearly
8

http://www.eia.gov/dnav/pet/TblDefs/pet_pri_spt_tbldef2.asp
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data in columns (1), (2) and (3) respectively. In these regressions, the coefficient on the
interaction term between primary diamond propensity and diamond price is consistently
significant and positive. The interaction term including secondary diamond propensity is not
significantly related to conflict activity in any of the models. This would indicate that an increase
in diamond price leads to an increase in violence in countries that have a propensity towards
primary diamonds, but does not affect conflict activity in countries likely to have secondary
diamonds. This lends support to the income or prize of government mechanism, but not with
the revenue mechanism. This result is consistent with those obtained by Dube and Vargas
(2009).
The increase in the size of this coefficient when moving from the monthly to the
quarterly, and the quarterly to the yearly model, is roughly commensurate to the increase in the
length of the period taken as the unit of analysis. In what follows, I will only present the monthly
model for brevity.
None of the control variables enters regressions (1)-(3) significantly. The coefficient on
diamond price is consistently negative, which is expected if we believe that the diamonds price to
a certain extent reflects the state of the world economy and that conflict is less likely in more
favourable economic conditions. The signs of the coefficients on GDP and population are
surprising (we would expect GDP to be negatively related to conflict and population size
positively from previous work (Hegre and Sambanis 2006)), but the coefficients are insignificant.
The results in the first three columns are not sensitive to changing the dependent
variable to include the conflict event type ‘riots and protests’ (column (4)). Nor do the results
change when I include the CPI instead of the exchange rate of the local currency (column (5)).
Similar results are obtained when using quarterly and yearly data (not shown). I do not use the
CPI in the subsequent regressions because it contains a number of outliers (notably Zimbabwe),
which may be the reason why its coefficient is strongly significant.
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Table 1: Diamonds and violent conflict. Main results
(1)
(2)
(3)
(4)
(5)
VIOLENT EVENTS Monthly FE Quarterly FE Yearly FE Monthly FE Monthly FE
Prim. Diamonds
* diamond price
Second. Diamonds
* diamond price
Diamond price
GDP
Population
Exchange rate

9.606**
(4.585)
0.246
(0.645)
-3.636
(3.685)
1.070
(1.304)
-1.462
(2.144)
0.240
(6.167)

31.53**
(14.87)
0.493
(2.194)
-12.28
(12.21)
3.436
(4.098)
-4.191
(6.378)
1.907
(19.13)

132.6*
(68.26)
1.617
(8.876)
-39.16
(52.28)
10.68
(15.85)
-20.18
(26.95)
-4.583
(78.26)

11.26**
(5.256)
0.183
(0.630)
-3.080
(3.966)
1.010
(1.389)
-1.396
(1.984)
0.167
(7.767)

CPI
Dependent incl./
excl. protests
Observations
# countries

10.41**
(4.528)
-0.179
(1.418)
-2.943
(3.816)
0.982
(1.398)
-1.610
(2.184)

Excl.

Excl.

Excl.

Incl.

-6.890***
(0.0480)
Excl.

4193
44

1397
44

349
44

4193
44

4098
44

Robust standard errors in parentheses
*** <0.01, ** <0.05, * <0.1

Robustness
So far, results suggest that in increase in the diamond price is related to an increase in violence in
countries with a propensity towards primary diamonds, but unrelated to violence in countries
likely to have secondary diamonds. This supports hypotheses posed by the income and prize of
government mechanism, but not those posed by the revenue mechanism. This section briefly
investigates the robustness of these results. I refer to the supporting information for a full
overview of robustness checks.
Results are robust to using a different diamond price data. Results similar to the base line
results can be obtained by using the price of one carat clear cut diamonds, half carat clear cut
diamonds and an alternative diamond price index.
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One may be concerned that diamond price is endogenous: it may increase as a result of
conflict activity in diamond abundant areas. A look at production numbers and the structure of
the diamond market casts doubt on whether diamond-abundant countries in conflict have a
market position such as to meaningfully influence the diamond price. Four out of the world’s
five largest diamond producers, both by volume9 and by value10 of production, have been
peaceful over the entire research period (Spar 2006). Furthermore, it is universally accepted that
the diamond price is to a large extent determined by De Beers, through its cartel. Research
suggests that supply conditions impact the diamond price less than the strength of the market
position of De Beers (which has recently been threatened by diamond extracting companies in
Russia, Australia and Canada operating increasingly independently) (Bergenstock and Maskulka
2001; Spar 2006; Yoeli 2003).
It is possible to use an Instrumental Variable strategy, using the production volume of
the world’s largest peaceful diamond producing countries as an instrument for diamond price.
The supporting information presents the results of this. Production volume of large peaceful
diamond producing countries explains a substantial share of the variation in the world diamond
price. However, the production volume of some countries is negatively related, and that of
others positively related to world diamond price. This is difficult to explain using diamond
market conditions, and casts some doubt on the IV strategy. This strategy also leads to a
substantial loss of observations. Instrumenting for diamond price does not meaningfully affect
the size and sign of the coefficients presented in Table 1, but it does cause the coefficients to
lose statistical significance.
Another potential concern may be that diamond prices and violence are prone to similar
cyclical effects, biasing the results. Specifically, retail sales of diamonds experience a large spike in
December (Yoeli 2003). However, re-estimating the regressions in column (1) and (2) of Table 1
Largest producers by volume (% of world production): Australia (22%), Botswana (22%), DRC (18%), Russia
(13%), South Africa (9%).
10 Largest producers by value (% of world production): Botswana (26%), Russia (18%), Canada (15%), South Africa
(11%), Angola (10%).
9

25

including a full set of month and quarter dummies does not qualitatively affect the results (not
shown).
A disadvantage of controlling for either the exchange rate of the CPI is that two
countries are dropped: Eritrea and Liberia. The latter seems especially problematic, since it is
associated with both secondary diamonds and conflict. However, results do not change
qualitatively when not including either CPI or exchange rate, allowing both countries back into
the sample (not shown).
Other resources
This section investigates natural resources other than diamonds, for two reasons: as an additional
robustness check and to see if results similar to those presented in Table 1 are obtained in the
case of gold and platinum, which also occur in primary and secondary deposits.
The results presented in Table 1 may be biased if the presence of diamonds is correlated to the
presence of other resources and the prices of those resources and the diamond price co-vary. If
this is the case, part of the increase in violence that has been ascribed to the increasing value of
diamonds might in reality be due to other resources that occur in the same locations and
simultaneously become more valuable. This concern seems especially pressing for primary
diamonds, as a number of other resources, most notably gold, iron and platinum, also occur on
Archons (Clifford 1966). The price of diamonds and the prices of gold, platinum and iron ore
are indeed correlated: correlation coefficients range from 0.72 to 0.81 and are significant at the
1% level.
Therefore, I include indicators for the abundance of a country in other resources,
interacted with their price. Column 1 of Table 2 includes interaction terms between proven oil
and gas reserves and the world oil price. The inclusion of these variables does not qualitatively
affect the baseline results and neither interaction term carries a statistically significant coefficient.
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Column 2 includes interaction terms between gold, platinum iron and their prices. This causes
the coefficient on the interaction term between primary diamond propensity and diamond price
to decrease in size. It is now only significant at the 10 per cent level. Hence, earlier results are
weakened when controlling for the presence of other resources found on Archons.
However, this does not necessarily invalidate the conclusion that the income or price of
governance mechanism better explains the relationship between natural resources and conflict
than the revenue mechanism. To see this, we should also investigate to what extent these three
mechanisms explain the relationship between the other resources included in Table 2 and violent
conflict. I investigate gold and platinum separately, as both resources occur in primary and
secondary deposits, and are significantly related to violent conflict in the regression in column 2
of Table 2.
From column 2, an increase in the gold price is associated with an increase in violent
conflict in countries with gold deposits. Column 3 illustrates that this relationship is driven by
primary gold. The coefficient on the interaction term between primary gold and gold price is
positive and significant at the 1 per cent level. The interaction term including secondary gold
does not enter the regression significantly and carries a negative sign. An increase in the gold
price is related to an increase in violence in countries with primary gold deposits, but unrelated
to violence in countries with secondary gold deposits.
Somewhat similar results are obtained for platinum. In column 2, an increase in the price
of platinum is related to a decrease in violent activity in countries with platinum deposits.
However, when only considering primary platinum deposits, the relationship between platinum
and violent conflict is positive, and significant at the 1 per cent level. It is not possible to include
an interaction term between secondary platinum deposits and platinum price, as there is only one
confirmed secondary platinum deposit in Africa according to USGS. Overall, these results need
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Table 2: Other resources
VIOLENT EVENTS
Prim. Diamonds *
diamond price
Second. Diamonds *
diamond price
Diamond price
Oil reserves *
oil price
Gas reserves *
oil price
Oil price *

(1)
Monthly FE
10.13**
(4.589)
0.371
(0.625)
-1.619
(3.446)
-0.491
(5.583)
28.87
(25.90)
-9.580
(9.813)

Gold deposits *
gold price
Primary gold deposits*
gold price
Secondary gold deposits*
gold price
Gold price

(3)
Monthly FE

(4)
Monthly FE

3.298*
(1.958)
1.109
(0.731)
-4.410
(3.539)

3.953***
(0.335)

1.500
(26.42)
-0.0846***
(0.0165)

Platinum deposits*
platinum price
Primary platinum deposits *
platinum price
Platinum price

6.246***
(1.698)
-2.484
(14.41)
-24.31
(34.02)

0.251***
(0.0279)
-0.340
(0.323)

-1.099**
(0.505)
0.0119
(0.0277)
1.097*
(0.609)

Iron deposits *
iron price
Iron price

Observations
# countries

(2)
Monthly FE

4193
44

4193
44

4,193
44

4,193
44

Robust standard errors in parentheses
*** <0.01, ** <0.05, * <0.1
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to be interpreted with some caution: platinum production is heavily dominated by South Africa,
so results may be driven largely by this country, and the geological status (primary or secondary)
of the small number of platinum deposits in other countries is uncertain.
Nevertheless, results on other resources confirm those obtained when considering
diamonds. Primary, non-lootable, capital-intensive and taxable resources are related to an
increase in violent conflict, whereas secondary, labour-intensive and difficult to tax resources
appear unrelated to violent activity. This is in accordance with the income and prize of
government mechanism, but not with the revenue mechanism.
Distinguishing between the income and the prize of government mechanism
The analysis thus far has not distinguished between the income and prize of government
mechanism. This section provides a somewhat rough test between the two. If the income
mechanism is the most relevant, we would expect violence in resource abundant areas within a
country to increase as a result of an increase in the price of a capital-intensive resource. Unless
labour is fully mobile, we would expect those areas to be hardest hit by wage decreases. On the
other hand, if the prize of government is the relevant mechanism and governments of countries
with extensive flows of natural resources are more likely to be overthrown, we would expect
violence in the country capital where the government sits to increase most strongly.
To test this, I construct two new dependent variables: violence in diamond abundant
provinces and violence in the capital. The former is the number of violent events in ACLED
that according to the geographic coordinates took place in a province (or comparable
administrative unit) that has at least one kimberlite or lamproite deposit that is estimated to be
potentially diamondiferous. The latter is the number of violent events that ACLED codes as
having taken place in the legislative capital of a country. Since the USGS data does not include
geo-coordinates of gold or platinum deposits, I can unfortunately not create similar dependent
variables in the case of these two resources. However, since both gold and diamonds deposits
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are found on-Archon, they likely correlate geographically. Therefore, I will use violence in
diamond abundant provinces as a proxy for violence in gold abundant provinces.

Table 3: Diamonds and Violence. Mechanisms
VIOLENT EVENTS
Prim. Diamonds *
diamond price
Second. Diamonds *
diamond price
Diamond price

(1)
Monthly FE
1.711*
(1.013)
-0.0267
(0.0160)
-0.107
(0.113)

(2)
Monthly FE

(3)
Monthly FE

-0.0764
(0.176)
0.134**
(0.0625)
0.0100
(0.334)

Primary gold *
gold price
Secondary gold *
gold price
Gold price

Dependent violent events
excl. protests in:
Controls include GDP,
population and XCR
Observations
# countries

(4)
Monthly FE

1.250***
(0.0345)
-0.356
(0.281)
-0.134
(0.493)

0.0235
(0.0863)
0.255
(0.810)
0.773
(3.890)
Capital

4193
44

Diamond
provinces
YES

Capital
YES

Diamond
provinces
YES

4193
44

4193
44

4193
44

YES

Robust standard errors in parentheses
*** <0.01, ** <0.05, * <0.1

Table 8, columns (1) and (2), show the results of rerunning the baseline regression using these
two new dependent variables. In the first column, the coefficient on the interaction term
between primary diamonds and diamond price is positive and significant at the 10% level. This
suggests that violence in provinces that contain diamonds increases with the diamond price in
countries with primary diamonds, although the statistical significance of this result is weak. This
is tentatively consistent with the income mechanism. The second column suggests that violence
in the capital does not increase with the diamond price in countries with a propensity towards
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primary diamonds, contrary to what prize of government mechanism may predict. The
coefficient on the interaction term between secondary diamonds and diamond price suggests that
in countries with a propensity towards secondary diamonds, violence in the capital does increase
with the diamond price. This result is not explained by either mechanism.
Columns (3) and (4) of Table 8 explore the relationship between the gold price and
violence in diamond abundant areas and the capital respectively. This exercise again provides
suggestive evidence in support of the income mechanism, and little evidence to support the prize
of government mechanism. The price of gold is positively related to violence in provinces
proxied to be resource-abundant in countries with primary gold (Column 3). None of the
variables relating to gold are significantly related to violence in the capital (column 4), in contrast
to the predictions of the ‘prize’ of government mechanism.
Taken together, these results provide suggestive evidence in favour of the income
mechanism, but no obvious support for the prize of government mechanism.

Conclusion and policy implications
This paper has investigated how natural resources are related to violent conflict. The presence of
natural resources may provide revenue to fight conflict, may influence income and thereby the ease
of recruitment or may constitute a prize of government, shortening government’s time horizon.
Distinguishing between these mechanisms, rather than simply relating natural resources to civil
war, provides insight into the processes behind violent conflict. Results in this paper consistently
show that an increase in the international price of diamonds is related to an increase in violent
activity in countries with a propensity towards primary diamonds, but unrelated to violence in
countries with a propensity towards secondary diamonds. Similar results are obtained for primary
and secondary gold and platinum deposits. This is in accordance with the hypotheses derived
from the income and prize of government mechanism, but contradicts those derived from the
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revenue mechanism. A further test tentatively suggests the income mechanism has most
explanatory power in this case. In this case, approaches to violent conflict emphasizing income,
poverty or ease of recruitment are most compelling.
Numerous cross-country studies find a relationship between natural resources and civil
war (Collier and Hoeffler 2004; Collier, Hoeffler, and Rohner 2009; Humphreys 2005; Ross
2006). This relationship is often held up as the quintessential evidence that violent conflict is
motivated by greed, or that motives for violent conflict are ubiquitous, but can only be acted upon
if rebellion is feasible or viable. This paper illustrates that an association between natural resources
and civil war is also consistent with other approaches to violent conflict. From the results
presented in this paper, the idea that low income and poverty facilitates recruitment of fighters,
either because is constitutes a grievance or because potential recruits lack viable alternative options
and thus face low opportunity costs, is indeed the more compelling. As such, this paper joins a large
volume of work emphasizing the role of income, poverty and employment in violent conflict
(Brückner, Ciccone, and Tesei 2012; Dube and Vargas 2009; Hegre and Sambanis 2006; Mitchell,
Evans, and O'leary 2009; Miguel, Satyanath, and Sergenti 2004; Sambanis 2004; Iyengar, Monten,
and Hanson 2011). It also highlights the need for more research into the impact of natural
resources on regime type and governance: a possible political resource curse. Identifying this
empirically is important, yet challenging.
The conclusions presented have implications for policy. The Kimberley Process Certification
Scheme (KPCS) is the most prominent policy intervention regarding diamonds and conflict.
Three things about this intervention are noteworthy. First, it aims to ban ‘conflict diamonds’
from the international market. This is equivalent to aiming to drive the international price of
‘conflict diamonds’ down to zero. Therefore, investigating how violent activity responds to
changes in the international diamond price is directly relevant to the KPCS. Second, the KPCS
defines ‘conflict diamonds’ as rough diamonds used by rebel movements to finance conflict
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against legitimate governments. The rationale for the KPCS thus appears to be firmly rooted in
the revenue mechanism. Third, case studies suggest that in practice, the KPCS makes it more
difficult to export artisanally mined secondary diamonds legally, regardless of whether they fund
rebellion. Although artisinally mined diamonds can in theory be legally exported under the
KPCS, this requires licencing of miners and records of the production and sales of diamonds
(Vetter 2007). In practice, it has proven extremely hard for civilian artisanal secondary diamond
miners to obtain a formal licence in many countries (Bockstael and Vlassenroot 2011; Fisher et
al. 2009; Hilson and Clifford 2010; Schure et al. 2011; Vetter 2007).
The KPCS thus seems target, and to have the most impact on secondary diamond trade.
This paper finds no relationship between the international diamond price and violence in
countries with secondary diamonds. It should be noted that the KPCS was in force throughout
all but one year of the period under investigation. At one extreme, these results might suggest
that the KPCS was successful in severing the link between secondary diamonds and conflict. At
the other extreme, these results might suggest that secondary diamonds are the wrong type of
diamonds to target. Whichever is closer to the truth, this paper does suggest that there is an
aspect of the relationship between natural resources and conflict that is neglected by the KPCS
and other schemes trying to decrease trade in ‘conflict resources’: the link between natural
resources and income. It suggests that it is possible that industrially mined and certified
diamonds not providing funding to armed groups are indirectly related to violent conflict via
income (or via regime type or governance). The case from Ghana also suggests that artisinally
mined diamonds providing an income to unarmed civilians are sometimes ‘collateral damage’ in
the hunt for conflict diamonds. The income mechanism suggests that this may have adverse
effects on violent conflict.
Finally, this paper suggests that other capital-intensive resources may also be related to
violent conflict via the income mechanism. If this is true, it may be worth considering policies
that address income directly. Dal Bó and Dal Bó (2004) model this theoretically: intuitively, when
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a country experiences an increase in the price of a capital-intensive good, it may absorb part of
the labour made redundant by an increase in public employment, thereby mitigating the decrease
in wages. This could even pay off if public employment itself is unproductive. Policies
attempting to increase outside options for workers intending to limit the labour pool from which
insurgents can draw recruits have been executed on a limited scale in Iraq and found successful
in decreasing specific types of violent activity (Iyengar, Monten, and Hanson 2011).
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Related how? Diamonds and violent
conflict. Supporting information
Theory: natural resources and violent conflict
Revenue mechanism (Garfinkel, Skaperdas, and Syropoulos 2008)
Model taken from Garfinkel, Skaperdas and Syropoulos (2008). Take a country with

equally

sized groups, indexed by . All groups are endowed with an equal amount of land ( ) and labour
( ), property rights to which cannot be contested. Groups can use land to produce oil ( ),
labour can be allocated to producing butter ( ) or to producing guns ( ), all on a one-to-one
basis. This makes the production of butter:
all groups is denoted by .

. The sum of guns produced over

denotes the price of oil relative to the price of butter. The prices of

butter, guns and labour are normalized to 1. Under free trade, the price of oil is exogenously set
by the world market and all goods including guns can be traded freely.
There is some amount of land

, property rights to which are contested by the groups

in a winner-takes-all fashion. The more guns a group produces, the higher the probability it will
obtain this land ( ):

Groups consume both oil and butter and have Cobb-Douglas preferences:
(2.1)
where

and

.

Timing is as follows: (a) groups allocate their labour to butter and gun production, taking other
groups’ gun choices as given; (b) given the gun choices, one group obtains

. Expected total
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land endowment for group after this contest is denoted by
conflict for any group is either

or

. Total land endowment after

; (c) production, trade and consumption takes place.

Solving by backward induction gives the following: given

each group maximizes (2.1)

subject to budget constraint:

It can be shown that at the optimum, expected pay-off for group (

) is:
(2.2)

where

and bearing in mind

Differentiating (2.2) with respect to

.

gives the optimal gun production (which is the same for

all groups because they are a priori identical):
(2.3)

The result from (2.3) is that gun production increases in the price of the contested resource ( ),
given that some contested resources are present (

).

Garfinkel, Skaperdas and Syropoulos (2008) further show that the excess demand for the
contested resource is decreasing in amount of contested resources present. This implies that a
country would export more (import less) of the contested resource under conflict compared to a
non-conflict benchmark.
Income mechanism (Dal Bó and Dal Bó 2004)
Model taken from Dal Bó and Dal Bó (2004). Take a country with two productive sectors: sector
1 is capital-intensive and sector 2 is labour-intensive. Production in both productive sectors is
and

respectively. In addition to the productive sectors, there is an expropriation sector

(denoted by subscript ). The price of good 1 relative to the price of good 2 is

and the price of

good 2 is normalized to 1. Prices are exogenously determined by the world market. The country
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is endowed with fixed amounts of labour ( ) and capital ( ). Prices of capital and labour (before
expropriation) are

and

respectively. Productivity in both sectors is indicated by

, the

amount of input

used to produce one unit of output in sector . Because of the factor

intensities of both sectors:
(2.4)

The expropriation sector uses only labour as an input.

denotes the amount of labour allocated

to the expropriation sector. It expropriates a fraction
productive sectors, where

of the production of both

is a continuous and concave function.

In equilibrium, a number of conditions must be satisfied. Under the assumption of
perfect competition, firms earn zero profits:
(2.5)
(2.6)

Furthermore, the markets for production factors clear:
(2.7)
(2.8)

Finally, returns to labour in the expropriation sector and productive sectors must be equal. The
return to labour in the expropriation sector is the value of the share of total production
expropriated per unit of labour. Under constant returns to scale, the value of total production
equals the payments to the factors employed in the productive sector. The return to labour in the
production sector is the share of the wage that is left to the worker after expropriation. This
makes the final condition:
(2.9)

In absence of full specialization, the implications are as follows. Using (2.5) and (2.6), we can
write

and

as a function of . Differentiating with respect to

and bearing in mind (2.4), it
40

can be shown that

and

, implying that an increase in the price of the capital-

intensive output leads to a decrease in the wage and an increase in the price of capital. This
suggests that as the price of the capital-intensive good increases, the capital-intensive sector
expands and the labour-intensive sector shrinks.
To examine the effect of an increase in the price of the capital-intensive output on the
size of the expropriation sector (measured by

), (2.9) can be written as:

From the implicit function theorem, we know that that it is possible to express
of . Differentiating this function with respect to

which can be shown to be positive, as

as a function

gives:

>0 and

is a concave function. The result of this

model is that conflict (as measured by the size of the expropriation sector) increases with the
price of the capital-intensive resource. Conversely, conflict decreases in the price of the labourintensive resource.
Using (2.7) and (2.8) it is possible to write

and

as a function of

and show that

the production of the capital-intensive good increases in the size of the expropriation sector,
while production in the labour-intensive sector decreases in

.

An alternative explanation: the prize of government (Besley and Persson 2008)
Intuition behind an alternative model taken from Besley and Persson (2008). Take a country with
two groups of equal size, living for various periods. At the start of each period, one group is the
incumbent and the other the opposition. Timing is as follows. (a) The value of natural resource
rents that the incumbent group will receive at the end of the period is exogenously determined.
41

(b) Both groups choose the size of their army. The costs of an army consist exclusively of labour
costs. The incumbent can use public funds to finance the army; the opposition must tax its own
group. (c) The incumbent group stays in power with some probability. This probability decreases
in the size of the opposition army and increases in the size of the incumbent army. (d) The
winning group determines policies: how natural resource rents are spent. The advantage of being
the incumbent (henceforth called ‘incumbent advantage’) is that this group could possibly
transfer more to itself than to the opposition group. The extent to which this is possible is
constraint by institutions: the ‘best’ institutions require transfers to the incumbent’s group and
the opposition group to be equal. (e) Payoffs are realized.
When choosing a level of armament, groups maximize their own-group expected payoff.
Groups choose to arm when the ‘incumbent advantage’ weighted by the probability of obtaining
government power given the size of the army outweighs the costs of raising such an army. This
will happen at a lower level of ‘incumbent advantage’ for the original incumbent: it has a cost
advantage in arming because it can use public funds to pay for the army. Therefore, three
situations are possible: no group decides to raise an army (peace), only the incumbent raises an
army (repression) or both groups arm (civil war). Since the ‘incumbent advantage’ depends
positively on the flow of resource income and negatively on the quality of institutions, the
probability of conflict increases in the export price of natural resources and decreases in the
quality of institutions. Furthermore, the probability of conflict increases in the price of natural
resources imported as this decreases the wage rate and thereby reduces the costs of raising an
army.

Data and research strategy
Comparison of diamond propensity and other measures of diamond abundance
By its design, the constructed measure of primary diamond propensity is unlikely to ‘miss’
important primary diamond deposits, but likely to overestimate its number in areas on-Archeon.
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Primary diamond deposits found off-Archon are considered to be a geological irregularity, but it
is well known in geology that not all on-Archon kimberlite and lamproite deposits carry
diamonds (Janse and Sheahan 1995).
The constructed measure of secondary diamond propensity is even more likely to
overestimate diamond abundance in a country, compared to actual mining data. In the case of
secondary diamond propensity, there are two sources of uncertainty: whether the source
kimberlite or lamproite indeed carries diamonds, and how far and in which direction(s) diamonds
have been transported from this source. The measure of diamond propensity errs on the side of
estimating both the kimberlite or laimproite deposit and all river sections with in the 600 mile
radius as diamondiferous, likely overestimating secondary diamond abundance.
Table 4 explores the differences between the diamond propensity measure, occurrence of
‘lootable’ and ‘non-lootable’ diamonds according to Lujala et al. (2005) and official mining
activities listed in Janse and Sheahan (1995), on a country level. Note however that while the
latter two measures of diamond abundance are dichotomous, diamond propensity is a
continuous measure. The table also lists possible ‘false positives’, when diamond propensity
predicts a country to have diamonds while the other measures do not, and ‘false negatives’,
where diamond propensity fails to predict a country to be diamondiferous. Whether these are
truly false positives or false negatives depends on the reliability of the alternative measures.
At the country level, the measure of primary diamond propensity overlaps reasonably
with other indicators of diamond abundance: it has 14 out of 22 countries in common with at
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Table 4: Diamond propensity versus diamond occurrence and production
Primary diamond propensity

‘Unlootable
diamond’ Primary diamond mining /
occurrence (Lujala et al. 2005)
prospective
area
(Janse and Sheahan)

Angola,
Botswana,
Cote
d’Ivoire, DRC, Gabon, Ghana,
Guinea, Kenya, Liberia, Mali,
Mauritania, Sierra Leone, South
Africa, Swaziland, Tanzania,
Uganda, Zambia, Zimbabwe

Angola, Botswana, Burkina
Faso, Cote d’Ivoire, DRC,
Gabon,
Guinea,
Lesotho,
Liberia,
Mali,
Mauritania,
Mozambique, Namibia, Sierra
Leone, South Africa, Swaziland,
Tanzania, Zimbabwe

Angola,
Botswana,
Cote
d’Ivoire, DRC, Guinea, Liberia,
Lesotho, Mali, Sierra Leone,
South
Africa,
Swaziland,
Tanzania, Zimbabwe

Possible ‘false positives’: Ghana, Kenya, Uganda, Zambia
Possible ‘false negatives’: Burkina Faso, Lesotho, Namibia†, Mozambique
Secondary diamond propensity

‘Lootable diamond’ occurrence Secondary diamond mining /
(Lujala et al. 2005)
prospective
area
(Janse and Sheahan)

Angola, Benin, Botswana,
Burkina
Faso,
Burundi,
Cameroon, CAR, Cote d’Ivoire,
DRC,
Equatorial
Guinea,
Ethiopia, Gabon, Gambia,
Ghana, Guinea, Guinea-Bissau,
Kenya,
Lesotho,
Liberia,
Malawi,
Mali,
Mauretania,
Mozambique, Namibia, Nigeria,
Republic of Congo, Rwanda,
Senegal, Sierra Leone‡, Somalia,
South Africa, Sudan, Swaziland,
Tanzania,
Togo,
Uganda,
Zambia, Zimbabwe

Algeria, Angola, Cameroon,
CAR, Chad, Cote d’Ivoire,
DRC, Gabon, Ghana, Guinea,
Lesotho,
Liberia,
Mali,
Mozambique, Namibia, Nigeria,
Republic of Congo, Sierra
Leone, South Africa, Zambia,
Zimbabwe

Algeria, Angola, CAR, Cote
d’Ivoire, DRC, Ghana, Guinea,
Liberia, Mali, Namibia, Sierra
Leone, South Africa

Possible ‘false positives’: Benin, Botswana, Burkina Faso, Burundi, Equatorial Guinea, Ethiopia,
Gambia, Guinea-Bissau, Kenya, Malawi, Mauritania, Rwanda, Senegal, Somalia, Sudan, Swaziland,
Togo, Uganda
Possible ‘false negatives’: Algeria, Chad
† Lujala et al. (2005) consider Namibia’s off-shore marine diamond deposits as ‘unlootable’. However, geologically,
these diamonds are secondary diamonds as they are not found in the host rock.
‡ Global Run-Off Datacentre (2007) does not contain data on Sierra Leone. As Sierra Leone is an important country
with regard to diamonds, I impute this data. The entire territory of Sierra Leone lies within a 600 mile radius from a
potential kimberlite or lamproite deposit. Hence, the total length of its principal rivers is taken as the measure of
secondary diamond propensity of Sierra Leone. Information on Sierra Leone’s rivers was taken from the FAO:
http://www.fao.org/docrep/005/t0360e/t0360e10.htm, accessed 18 September 2014.
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least one other source. There are four ‘false positives’. In these cases the value of the primary
diamond propensity measure is low: 1, 2, 7 and 8 kimberlite or lamproite deposits are estimated
diamondiferous for Ghana, Kenya, Uganda and Zambia respectively. Given such a low number
of deposits, it is not surprising in the geological sense that none of these in reality carry
diamonds (Janse and Sheahan 1995)). Primary diamond propensity fails to predict the presence
of diamonds in four cases: Namibia, Burkina Faso, Mozambique and Lesotho. Diamonds in
Namibia are found in marine deposits and these deposits may be ‘unlootable’ according to Lujala
et al., but not primary in the geological sense; as the list by Janse and Sheahan confirms (Lujala,
Gleditsch, and Gilmore 2005). Primary diamond mining in Burkina Faso (Hinde 2009)and
Mozambique appears to be in an exploratory phase and the extent and nature of diamond
deposits appear as yet unclear. The failure of the primary diamond propensity measure to classify
Lesotho as having primary diamonds is the only aberration from existing data that is difficult to
explain.
As expected, the measure of secondary diamond propensity substantially overestimates the
number of countries with secondary diamonds. Table 4 shows a large number of ‘false positives’:
18 countries. In a small number of cases, secondary diamond propensity appears to have
correctly predicted the presence of secondary diamonds where the other measures have failed to
do so: Artisanal diamond mining is reported in Botswana (Mallo 2012) and Equatorial Guinea
(Vlassenroot and Bockstael 2008), and the nature of diamond deposits in Burkina Faso is unclear
(Hinde 2009). A number of other ‘false positive’ countries, notably Guinea-Bissau, Swaziland
and Togo, are small and share long stretches of border with neighbours that do have recognized
secondary diamond deposits. It is thus not impossible that these countries have some secondary
diamonds that official sources do not recognize. On the whole however, a large number of ‘false
positives’ appear due to the tendency of the secondary diamonds propensity measure to err on
the side of the predicting diamonds. The false positives appear to correlate with countries that
have alluvial gold deposits: references to ASM gold mining can be found for 15 of the 18 false
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positives (Veiga and Baker 2004). As gold is an on-Archon resource, this correlation is not
entirely unexpected. Alluvial gold mining and secondary diamond mining display many of the
same characteristics, so the relationship between both resources and violence will be explored
later in this chapter. Secondary diamond propensity fails to predict two ‘false negatives’, Algeria
and Chad.

Table 5: Correlation coefficients for various measures of diamond abundance
Primary diamond
propensity

Primary diamond
propensity
Lujala et al. primary
diamond presence
Lujala et al. primary
diamond production
Humphreys diamond production

Second. diamond
propensity
Lujala et al. second.
diamond presence
Lujala et al. second.
diamond production
Humphreys diamond production

Lujala et al.
primary
diamond presence

Lujala et al.
primary
diamond
production

Humphreys
diamond
production

1.0000
0.4277***
(0.0027)
0.4882***
(0.0005)
-0.2072
(0.1825)

1.0000
0.8074***
(0.0000)
0.4063***
(0.0069)

Second. diamond
propensity

Lujala et al.
second.
diamond presence

1.0000
0.4800***
(0.0011)

1.0000

Lujala et al. second.
diamond
production

Humphreys
diamond
production

1.0000
0.2708*
(0.0656)
0.2980**
0.0419
0.0634
(0.6865)

1.0000
0.9095***
(0.0000)
0.1897
(0.2230)

1.0000
0.2240
(0.1488)

1.0000

-values in parentheses
****

<0.01, **

<0.05, 8

<0.1

Table 2 shows the correlation between primary and secondary diamond propensity and
alternative measures of diamond abundance in 1999 - the last year for which the Lujala et al.
(2005) data is available. Primary diamond propensity correlates reasonably strongly with Lujala et
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al.’s indicators for primary diamond presence and production, especially when taking into
account that the former is a continuous, and the latter a dichotomous variable. Correlation
coefficients are larger in magnitude than 0.4 and significant at the 1 per cent level. Note that this
correlation is of a similar magnitude as the correlation between the Lujala et al. (2005) and
Humphreys (2005) data (Humphreys 2005). Primary diamond propensity is not significantly
related correlated to the latter measure of diamond abundance. This fact is not easily explained,
especially since Lujala et al.’s indicators are correlated to both. Secondary diamond propensity is
correlated to indicators for presence and production of secondary diamonds as well, but the size
of the correlation coefficients is smaller and they are significant at a lower level. This likely
reflects the tendency of the secondary diamond propensity measure to overestimate diamond
abundance. However, the correlation between secondary diamond propensity and Lujala at al.’s
indicator is stronger than that between the latter measure and the Humphreys data. The low
levels of correlation between data on secondary diamonds from different sources likely reflect
uncertainty on the locations where secondary diamonds can be found, and inaccuracies in
diamond production data.

Robustness checks
Alternative diamond price data
Alternative indicators of diamond price are the ‘polished prices diamond price index’, and the
prices for one carat clear diamonds and half carat clear diamonds, obtained through Datastream.
I also use the value per carat of rough diamond exports of the countries signatory to the
Kimberley process as an indicator of rough diamond price (which is only available quarterly and
for the period 2004 to 2009).
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Table 6: Different diamond prices

VIOLENT EVENTS
Prim. Diamonds *
diamond price index
Second. Diamonds *
diamond price index
Diamond price index

(1)
Monthly
FE

(2)
Monthly
FE

(3)
Monthly
FE

4.113**
(1.741)
0.151
(0.491)
-3.915
(3.668)

(4)
Quarterly
FE

(5)
Quarterly
FE

(6)
Quarterly
FE

13.05**
(5.308)
0.310
(1.587)
-13.05
(11.38)

Prim. Diamonds *
KP export value p/crt
Second. Diamonds *
KP export value p/crt
KP export value p/crt

15.29
(13.39)
0.0759
(0.604)
-0.205
(6.023)

Prim. Diamonds *
price 1 carat c diamond
Second. Diamonds *
price 1 carat c diamond
price 1 carat c diamond

0.850**
(0.353)
0.0483
(0.0918)
-0.475
(0.585)

Prim. Diamonds *
price 0.5 carat c diamond
Second. Diamonds *
price 0.5 carat c diamond
price 0.5 carat c diamond
Controls include GDP,
population and XCR
Observations
# countries

(7)
Quarterly
FE

3.438**
(1.322)
-0.0133
(0.428)
-2.009
(2.207)

YES

YES

0.534*
(0.296)
0.00747
(0.0296)
-0.152
(0.163)
YES

4193
44

4193
44

4193
44

YES
1397
44

YES

37.10**
(18.26)
-7.119
(6.618)
-24.34
(50.69)
YES

YES

1397
44

1397
44

1045
44

Robust standard errors in parentheses
*** <0.01, ** <0.05, * <0.1

Table 3, shows that results are robust to using the price of one or a half carat diamonds,
and using the Datastream diamond price index instead of the diamond price factor. The
coefficients on the interaction terms between primary diamond propensity and these indicators
of diamond price have a positive sign, and are significant at various conventional levels (columns
(1)-(6)). Similar results are obtained in the yearly model (not shown). No significant results are
obtained when using the KP value per carat of exports, although the coefficients on the
interaction term between primary diamonds and diamond price carries the expected signs
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(column (7)). Considering this, and the argument that the value of exports per carat is at best a
rough indicator for international diamond price, the results presented in Table 3 are reasonably
similar to the baseline results. Overall, an increase in diamond price is positively related to
conflict activity in countries with primary diamonds, but is unrelated to violence in areas
abundant in secondary diamonds. The results do not seem to be driven solely by the choice of
the indicator for diamond price.
Instrumenting for diamond price
Dube and Vargas (2009) suggest instrumenting for the price of a resource using the lagged
production volume of other exporting countries (Dube and Vargas 2009). This strategy seems
possible in the case of diamonds using the export volume of the largest peaceful diamond
producing countries: Australia, Botswana, Canada, Russia and South Africa. The assumption is
that the previous period rough diamond export volume of these peaceful countries is correlated
to current international polished diamond price, but not influenced by current violence in other
diamond-abundant countries.
To estimate this IV model with fixed effects, the within estimator is used. The variables
,

and

change by country in the variables

, indicating the quarter-on-quarter
,

defined in (2.10), are treated as endogenous. Instruments are
and

, where

in carats of large peaceful exporter
Because

and

in period

and

, as
,

is the export volume of rough diamonds
taken from the Kimberly Process Statistics.

are time invariant, all quarter-on-quarter variation in the interaction

terms used stems from diamond price or its instrument, and all instruments are uncorrelated to
and

. Hence, there is no worry that the instruments are positively correlated to the

first part of the interaction term, and negatively correlated to the second. Because Kimberley
process data are only available quarterly for the period 2004-2009, I only estimate quarterly
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models and lose a considerable number of observations. Taking differences is another source of
a loss of observations.
Countries included in

are Australia, Botswana, Canada, Russia and South Africa. In

case there is a worry that diamond export from Botswana and South Africa is not exogenous to
violence in other African countries (one might for example suspect that diamonds from conflict
zones are smuggled to Botswana or South Africa, artificially increasing their export), I also run
some regressions including only the export volume of Australia, Canada and Russia in the
instruments. Both combinations of instruments pass standard overidentification tests.
strongly correlated to changes in the diamond price, and the

of the first stage ranges from

0.36 to 0.44 when using all five countries, and from 0.31 to 0.35 when using only countries
outside Africa. However, the signs of the coefficients reveal the peculiar nature of the diamond
market. The export volume of Australia and South Africa is consistently negatively related to
diamond price, whilst exports of Russia, Canada and Botswana are positively related to price.
This could be explained if we consider that some companies in the diamond sector – most
Table 7 displays the results of the first stage, using different indicators of diamond price and
different combinations of instruments. Changes in the export volume of all five countries are
strongly correlated to changes in the diamond price, and the

of the first stage ranges from

0.36 to 0.44 when using all five countries, and from 0.31 to 0.35 when using only countries
outside Africa. However, the signs of the coefficients reveal the peculiar nature of the diamond
market. The export volume of Australia and South Africa is consistently negatively related to
diamond price, whilst exports of Russia, Canada and Botswana are positively related to price.
This could be explained if we consider that some companies in the diamond sector – most
Table 7: First stage IV model
ENDOGENOUS VARIABLE

(1)
(2)
Diamond price Diamond price
index

(3)
KP export
value p/crt

(4)
(5)
Diamond price Diamond price
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Interaction primary diamonds
Primary
diamonds
export Australia
Primary
diamonds
export Russia
Primary
diamonds
export Canada
Primary
diamonds
export South Africa
Primary
diamonds
export Botswana

*
*
*
*
*

-102.4***
(0.466)
22.81***
(0.316)
234.8***
(2.082)
-137.7***
(1.363)
54.40***
(0.702)

4.353***
(0.492)
70.89***
(0.387)
285.8***
(1.982)
-29.00***
(1.394)
69.74***
(0.614)

-105.2***
(1.050)
10.73***
(0.549)
389.8***
(3.926)
-144.8***
(2.683)
55.89***
(1.371)

-116.3***
(0.714)
15.34***
(0.590)
298.5***
(1.909)

-120.0***
(1.499)
2.479**
(0.985)
455.5***
(3.304)

-102.3***
(0.919)
23.33***
(0.358)
237.4***
(0.803)
-139.4***
(0.176)
54.03***
(0.0978)

4.491***
(0.923)
71.48***
(0.366)
288.9***
(0.792)
-30.80***
(0.165)
69.35***
(0.0958)

-104.1***
(2.778)
11.99***
(1.061)
395.9***
(2.140)
-148.4***
(0.465)
54.98***
(0.300)

-116.6***
(0.896)
15.54***
(0.355)
300.7***
(0.788)

-119.7***
(2.796)
3.008***
(1.117)
460.7***
(2.181)

-93.33***
(1.552)
21.05***
(0.657)
205.8***
(6.411)
-116.9***
(3.505)
62.30***
(1.934)

11.84***
(1.871)
68.92***
(0.768)
256.1***
(5.198)
-10.20***
(3.387)
77.20***
(1.764)

-87.36***
(3.051)
8.551***
(0.988)
325.6***
(11.26)
-99.49***
(6.888)
75.12***
(3.631)

-102.3***
(2.126)
18.30***
(1.470)
276.8***
(5.562)

-92.74***
(4.025)
11.36***
(2.090)
410.6***
(8.675)

1,001
0.443
0.475

1,001
0.444
0.459

1,001
0.363
0.427

1,001
0.353
0.390

1,001
0.313
0.379

Interaction secondary diamonds
Secondary
diamonds
export Australia
Secondary
diamonds
export Russia
Secondary
diamonds
export Canada
Secondary
diamonds
export South Africa
Secondary
diamonds
export Botswana

*
*
*
*
*

Diamond price
Export Australia
Export Russia
Export Canada
Export South Africa
Export Botswana

Observations
first stage
second stage

Standard errors in parentheses
*** <0.01, ** <0.05, * <0.1
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notably DeBeers – could be price setters in the sense that an increase in their production
depresses the diamond price, whereas smaller companies act as price-takers and increase
production when the diamond price is high. This explanation is consistent with the negative sign
on the coefficients for South African exports, South Africa being a traditional DeBeers
stronghold. However, DeBeers is also active in Botswana and this country’s exports are
positively related to diamond price. Furthermore, Australian export volume carries a negative
sign, whilst the main mining company in this country, Rio Tinto, is a relatively small player in the
diamond market (about 7% of total production) and thus unlikely to be a price-setter (Bain &
Company 2013). This illustrates the difficulties in predicting the diamond price using export
volumes and the lack of market conditions in the diamonds sector. Unexplained results in the
first stage to a certain extent undermine confidence in the IV strategy.
Table 5 reports the results of the second stage. Column (1) shows that instrumenting for
diamond price does not meaningfully change the size and sign of the coefficient on the
interaction term between primary diamond propensity and diamond price. In fact, it increases
slightly in size compared to results displayed Table 2 column (2). However, the standard error is
larger, and the coefficient is no longer statistically significant at conventional levels. This is
possibly due to the loss of observations (close to 400 observations are lost due to differencing
and using the Kimberley Process data), and uncertainty introduced by using IV regression.
Similar results are obtained when using KP export value as an indicator of diamond price, and
when instrumenting for diamond price using only the production volume of Australia, Canada
and Russia. The coefficient on the interaction term between primary diamond propensity and
diamond price carries a positive sign in regression (3), (4) and (5), the size of the coefficients in
these columns is comparable to those in Table 1 of the main paper, but coefficients are not
statistically significant. The result in column (2) of Table 5 is aberrant, with the interaction
between primary diamonds and price entering the regression negatively.
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The coefficient on the interaction term between secondary diamond propensity and
diamond prices carries a negative sign in columns (1)-(3), in contrast to results obtained earlier. It
is significant at the 10% level in column (2). This provides some, albeit considerably weak
support for the income mechanism, which predicts that an increase in the price of diamonds
leads to a decrease in violent activity in areas with secondary diamonds.
Table 8: Instrumenting for diamond price
VIOLENT EVENTS
Prim. Diamonds *
diamond price
Second. Diamonds *
diamond price
Diamond price
Prim. Diamonds *
diamond price index
Second. Diamonds *
diamond price index
Diamond price index
Prim. Diamonds *
KP export value p/crt
Second. Diamonds *
KP export value p/crt
KP export value p/crt

(1)
Quarterly IV

(2)
Quarterly IV

(3)
Quarterly IV

34.52
(25.69)
-0.163
(1.668)
-1.407
(10.70)

(4)
(5)
Quarterly IV Quarterly IV
47.29
(31.35)
2.024
(2.202)
-7.742
(11.31)

-27.10
(24.53)
-3.115*
(1.651)
4.714
(11.50)
28.09
(20.88)
-0.131
(1.381)
-1.556
(9.700)

Instrument: lagged
Aus. Botsw. Aus. Botsw. Aus. Botsw.
production
Can. Rus. SA Can. Rus. SA Can. Rus. SA
Controls include GDP,
YES
YES
YES
population and XCR
Observations
1001
1001
1001
# countries
44
44
44

34.96
(23.62)
1.191
(1.654)
-5.067
(9.813)
Aus. Can.
Rus.
YES

Aus. Can.
Rus.
YES

1001
44

1001
44

Robust standard errors in parentheses
*** <0.01, ** <0.05, * <0.1

In sum: instrumenting for diamond price weakens the earlier results considerably, with the
interaction term including primary diamond propensity generally entering the regressions
insignificantly. This may be (partly) due to the considerable loss of observations and/or by the
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uncertainty introduced by the IV strategy. However, size and sign of the coefficient is generally
unaffected by instrumenting for diamond price using production volume of the five largest
peaceful diamond exporters.
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