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What Do We Know About Natural Resources and

Civil War?*

MICHAEL L. ROSS

Department of Political Science, University of California, Los Angeles

Since the late 1990s, there has been a flood of research on natural resources and civil war. This article
reviews 14 recent cross-national econometric studies, and many qualitative studies, that cast light on
the relationship between natural resources and civil war. It suggests that collectively they imply four
underlying regularities: first, oil increases the likelihood of conflict, particularly separatist conflict;
second, ‘lootable’ commodities like gemstones and drugs do not make conflict more likely to begin,
but they tend to lengthen existing conflicts; third, there is no apparent link between legal agricultural
commodities and civil war; and finally, the association between primary commodities — a broad category
that includes both oil and agricultural goods — and the onset of civil war is not robust. The first section
discusses the evidence for these four regularities and examines some theoretical arguments that could
explain them. The second section suggests that some of the remaining inconsistencies among the econo-
metric studies may be caused by differences in the ways they code civil wars and cope with missing
data. The third section highlights some further aspects of the resource—civil war relationship that remain

poorly understood.

Introduction

Since the late 1990s, many scholars have
studied the relationship between natural
resource wealth and civil war. Most have
been motivated by a series of high-profile
conflicts — in Angola, Colombia, the Demo-
cratic Republic of Congo, Liberia, Sierra
Leone, and Sudan — that have captured the
attention of both international organizations
and the media. Influential studies by Keen
(1998), Collier & Hoeffler (1998), Reno

*1 am grateful to Ian Bannon, Paul Collier, Nils Petter
Gleditsch, Havard Hegre, Macartan Humphreys, and four
anonymous reviewers for their encouragement and
comments on earlier drafts of this article. I am also
indebted to the World Bank's Conflict Prevention and
Reconstruction Unit, and Development Economics
Research Group, for providing initial funding for this
review. The views expressed in this article, and all remain-
ing errors, are mine alone. Correspondence may be sent to
mlross@polisci.ucla.edu.

(1995, 1998), Berdal & Malone (2000), and
Klare (2001) have touched off new research
by economists, political scientists, and
geographers in both Europe and North
America.!

What can these studies tell us about the
relationship between natural resources —
including oil, gas, non-fuel minerals, gem-
stones, narcotics, timber, and agricultural
products — and violent conflict? At first
glance, the answer appears to be: not much.
Table I summarizes the findings of 14 cross-
national econometric studies of resources
and conflict. There appears to be little agree-
ment on the validity of the resource—civil war

! Other scholars have pursued separate lines of research
arguing that natural resources can produce international
conflict (e.g. Galtung, 1982; Westing, 1986), and that
resource scarcity can lead to violent conflict (e.g. Homer-
Dixon, 1998). These other bodies of research are surveyed
in Gleditsch (1998).
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correlation. These and other, more quali-
tative studies reach varying conclusions on at
least five aspects of the resource—conflict
relationship:

¢ whether or not natural resources influence
the onset of conflict;

¢ whether or not resources influence the
duration of conflict;

* whether resources influence all types of
civil wars or only a subtype, e.g. ethnic or
separatist conflicts;

e whether all types of resources, or only a
subset (e.g. oil, diamonds) are linked to
conflict; and

e what causal mechanisms link resources to
conflict.

Quantitative studies of natural resources
and civil war have also been shadowed by
concerns about misspecification and spuri-
ousness. Most scholars measure a country’s
‘resource wealth’ by using the ratio of its
resource exports to its GDP. This opens the
door to two problems. First, there is a danger
that the causal arrow between natural
resource exports as a fraction of GDP and
the onset of civil war might run the other
way: civil wars might cause resource depen-
dence by forcing a country’s manufacturing
sector to flee while leaving its resource sector
— which is location-specific and cannot easily
move — the major force in the economy by
default.? Using lagged independent variables
does not eliminate the danger of reverse
causality: civil wars can be preceded by years
of low-level violence that drives off manu-
facturing firms, producing a higher level of

2 The case of Angola illustrates this pattern. Until its civil
war began, Angola’s economy was relatively diversified and
enjoyed high growth: from 1960 to 1974 the economy
grew at almost 8% a year. When the war began in 1975,
the country’s economic structure collapsed — owing to both
the conflict and the new government’s socialist policies.
Between 1973 and 1985, industrial output dropped by
almost half — turning Angola into one of the most resource-
dependent countries in the world (Minter, 1994).
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resource dependence before the conflict
officially commences.

Second, the natural resource—civil war
correlation could be spurious: both civil war
and resource dependence might be indepen-
dently caused by some unmeasured third
variable, such as the weak rule of law. A state
where the rule of law is weak might be
unable to attract investment in its manu-
facturing sector, and hence would depend
more heavily on resource exports; it might
also face a heightened risk of civil war
through a different process. The result could
be a statstically significant correlation
between resource dependence and civil war,
even though neither factor would cause the
other.

Because the rule of law — and other poten-
tially significant missing variables, like the
security of property rights — are so difficult
to measure across countries and over time, it
is hard to test this possibility statistically.

Despite these problems, a close look at
both the quantitative and qualitative studies
suggests four regularities — which could be
characterized as two patterns and two con-
spicuous ‘non-patterns’. The first pattern is
that oil exports are linked to the onset of
conflict; the second is that ‘lootable’ com-
modities like gemstones and drugs are corre-
lated with the duration of conflict. The first
non-pactern is that agricultural commodities
seem to be uncorrelated with civil wars, and
the second is that primary commodities — a
category that includes oil, non-fuel minerals,
and agricultural goods — is not robustly
associated with the onset of civil war. Not
every cross-national study fits these four
regularities; still, they are the strongest
findings to emerge so far from this rapidly
growing field.

What causal mechanisms produce these
outcomes? Several studies have emphasized
that we still know little about the processes
that tie natural resources to conflict (Ross,
2004a; Humphreys, 2003). Observers often
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Table I.  Quantitative Research on Resources and Civil War

Coverage

Resource measure

Dependent variable

Finding

Collier & HoefHer (1998)
Collier & Hoeffler (2002a)
Collier & Hoeffler (2002b)

Elbadawi & Sambanis (2002)
Fearon & Laitin (2003)
Fearon & Laitin (2003)
Hegre (2002)

Hegre (2002)

Humphreys (2003)
Humphreys (2003)
Humphreys (2003)
Humphreys (2003)
Reynal-Querol (2002)

Elbadawi & Sambanis (2002)

Collier, Hoeffler & Séderbom (2004)

Fearon (2004)
Doyle & Sambanis (2000)

de Soysa (2002b)
de Soysa (2002b)
de Soysa (2002b)

Buhaug & Gates (2002)

27 wars, 1960-92
52 wars, 1960-99
48 wars, 1960-99

108 wars, 1960-99
97 wars, 1960-99
122 wars, 1945-99
50 wars, 1960-97

50 wars, 1960-97

122 wars, 1945-99
122 wars, 1945-99
122 wars, 1945-99
122 wars, 1945-99
91 wars, 1960-95

108 wars, 1960-99
52 wars, 1960-99

122 wars, 1945-99
124 wars, 1945-97
77 states, 1989-99
77 states, 1989-99

138 states, 1989-99

262 conflicts, 1946-2000

Primary exports/GDP
Primary exports/ GDP
Primary exports/ GDP

Primary exports/GDP
Primary exports/ GDP
Oil exporter (dummy)
Mineral exports/

total exports

Primary exports/ GDP

Oil production

Oil reserves
Diamond production
Diamond production
Primary exports/ GDP

Primary exports/ GDP
Primary exports/ GDP

Contraband (drugs, gems)

Primary exports/ GDP
Natural resource
stocks/ capita
Mineral stocks/ capita

Oil exporter (dummy)

Mineral resources in
conflict zone (dummy)

‘War onset
War onset
‘War onset

War onset
‘War onset
‘War onset
War onset

‘War onset

‘War onset
‘War onset
War onset
War duration
‘War onset and
prevalence
‘War prevalence
War duration
War duration
Peacebuilding
success
Conflict onset
(>25 deaths)
Conflict onset
(>25 deaths)
Conflict onset
(>25 deaths)
Size of conflict
zone

Increases likelihood of war
(curvilinear)

Increases likelihood of war
(curvilinear)

Increases likelihood of separatist
wars only (curvilinear)

Weak or no effect

No significant effect

Increases likelihood of war

No significant effect

Increases likelihood of war
(curvilinear)

Increases likelihood of war
No significant effect

No significant effect
Reduces war duration
Increases likelihood of non-
ethnic wars only

Weak or no effect

No significant effect
Increases duration of war
Harms successful peacebuilding

No significant effect
Decreases likelihood of conflict
(curvilinear)

Increases likelihood of conflict

Increases size of conflict zone
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claim that resources have ‘fueled’ a given
conflict but are vague about how this
occurred. General, cross-national studies
often suggest causal mechanisms but provide
little evidence to back them up. Case studies
tend to provide a wealth of data on causal
links in specific conflicts, but are difficult to
generalize. There are plausible theories
behind each of the patterns, though efforts
to test them are still in their infancy.

The first section of this article describes
the initial results reported by Collier &
Hoeffler (1998, 2002a) that inspired many
of the studies reviewed here: that a country’s
dependence on primary commodities is
strongly correlated with the likelihood of
civil war. It points out that efforts by other
scholars to replicate the primary commodi-
ties—civil war correlation have often failed,
and suggests that one reason may be that the
‘primary commodities’ variable is overly
broad, as it includes a wide range of raw
materials, some of which may be uncorre-
lated with conflict.

It then shows that there is nonetheless
strong evidence, from a wide range of quan-
titative and qualitative studies, to support
two narrower claims: that oil is linked to the
onset of civil war; and that lootable goods are
associated with the duration of civil war. It
discusses theories that could explain each of
these patterns. It also notes the apparent
absence of a link between legal agricultural
commodities and conflict.

While most quantitative studies are con-
sistent with these patterns, studies that
employ different civil war databases some-
times report conflicting results on the
resource—civil war relationship. The second
section suggests that some of these differ-
ences may be caused by variations in the
ways the databases code civil wars, and the
different ways that scholars cope with
missing data.

The third section highlights further

aspects of the resource—conflict issue that

volume 41 / number 3 / may 2004

remain poorly understood and are ripe for
further research. A brief conclusion summa-
rizes the central themes.

Primary Commodities and Conflict

Collier & Hoeffler (1998, 2002a) report that
primary commodity exports tend to increase
the danger of civil war. Their most recent
work covers up to 52 civil wars between
1960 and 1999, and suggests that a state’s
dependence on natural resources — measured
as the ratio of primary commodity exports to
GDP - has a significant influence on the
likelihood that a civil war will begin over the
next five years. Their data suggest that
resource dependence has a non-linear effect:
it increases the likelihood of conflict until the
resource exports-to-GDP  ratio is 32%;
beyond this point it diminishes the likeli-
hood of conflict. They also find this effect is
substantial: when the other variables are held
at their mean, a rise in resource dependence
from zero to 32% increases a state’s risk of
civil war from 1% to 22%. Although their
most recent work on this topic has not yet
been published, it has been highly influential
in both the academic and policy communi-
ties.

Fearon & Laitin (2003), Elbadawi &
Sambanis (2002), and Hegre (2002) have all
tried to replicate the Collier & Hoeffler
findings on natural resources and civil war;
their results vary. Each of these research
projects uses a different database of civil
wars.

The Fearon & Laitin study provides the
sharpest challenge to the Collier & Hoeffler
findings: the authors report that ‘neither the
share of primary commodity exports in GDP
nor its square is remotely significant’ in their
model (Fearon & Laitin, 2003: 87). When
they adjust their database to cover the same
years as Collier & Hoeffler (1960-99), and
group the data in five-year periods like
Collier & Hoeffler, the coefficients on their
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primary commodity variables are even
farther from statistical significance.

The Elbadawi & Sambanis findings are
more ambiguous: they report that a primary
commodity exports variable is significant in
some of their models but not others, depend-
ing on the procedure they choose to impute
missing values, and how they operationalize
civil war onsets. They conclude that the
Collier & Hoeffler results appear ‘fragile’ and
‘cautiously agree with Fearon and Laitin’ that
there is no significant relationship between
civil war and natural resource dependence
(Elbadawi & Sambanis, 2002: 324—-325).

Research by Hegre (2002) has also
produced mixed results, although his
findings lend more support to the Collier &
Hoeffler claim. Hegre finds that when he
uses a very low threshold for defining conflict
(25 deaths in a single year), primary com-
modity exports have no influence on the
likelihood of civil conflict. When using the
1,000-death threshold employed by Collier
& Hoeffler, and a civil war database similar
to the Collier & Hoeffler database, his results
match the Collier & Hoeffler findings — even
though he employs a different set of control
variables, finer time divisions, and a different
statistical process. Hegre reports that the
coefficients on his primary commodity vari-
ables turn out to be smaller than in the
Collier & Hoeffler study, implying that
primary commodities are somewhat less
important than suggested by Collier &
Hoeffler.

Two quantitative studies have also looked
at the influence of primary commodity
exports on the length of civil wars; their con-
clusions differ? Collier, Hoeffler &
Séderbom (2004) report that primary com-
modity exports are not significantly corre-
lated with civil war duration, based on their
study of 55 civil wars between 1960 and

3 Also see the discussion of Fearon (2004) below, on the
influence of resource contraband on conflict duration.

NATURAL RESOURCES AND CIVIL WAR

1999.4 Doyle & Sambanis (2000), however,
find that primary commodity exports are
negatively associated with the success of
peacebuilding efforts in 124 wars between
1945 and 1997. Since wars are generally
lengthened when peacebuilding efforts fail,
their findings imply that primary com-
modity exports tend to
duration.

increase war

Several studies suggest that primary com-
modities may only be correlated with a
subset of conflicts. Reynal-Querol (2002)
divides civil wars into ‘ethnic’ and ‘non-
ethnic” — using the coding of the State Failure
Task Force — and finds that primary exports
are correlated only with the onset of non-
ethnic wars. Yet Sambanis (2001) also
examines the causes of ethnic and non-ethnic
civil wars, using a different set of coding
rules; he finds that primary commodities
have no consistent effect.

In a separate paper, Collier & HoefHler
(2002b) examine the causes of separatist
conflicts and find that a state’s dependence
on primary commodity exports is strongly
correlated with the likelihood it will have a
separatist civil war. The impact of primary
commodity exports is three times as large in
separatist conflicts as in non-separatist con-
flicts. For non-separatist civil wars, the influ-
ence of primary commodity dependence is
not significant at the 5% level (p = .182). As
in their earlier studies, the relationship
between primary commodity exports and the
onset of civil wars is curvilinear, decreasing
at exceptionally high levels.

What accounts for the conflicting results
of these studies? One source of variation may
be the differences in the civil war databases
they employ; this issue is discussed in a
separate section below. Another reason may

4 They do find evidence, however, that a drop in primary
commodity prices tends to shorten conflicts; they suggest
this occurs because it weakens the financing of commodity-
dependent rebel groups.

5> Sambanis, personal communication, September 2002.

Downloaded from http://jpr.sagepub.com at UCLA COLLEGE SERIALS/YRL on November 19, 2007
© 2004 International Peace Research Institute, Oslo. All rights reserved. Not for commercial use or unauthorized distribution.

341


http://jpr.sagepub.com

342

journal of PEACE RESEARCH

be that the ‘primary commodities’ variable
and the ‘civil war’ variable are overly broad.
The primary commodities variable includes
commodities that, according to other studies
described below, appear to be strongly linked
to conflict (e.g. oil) and those that do not
(e.g. agricultural goods). If only a subset of
commodities is associated with conflict, then
the broad correlation between the primary
commodity variable and conflict may be
weak or unstable. Similarly, the civil war
variable measures all types of internal con-
flices that cause a given number of fatalities.
But if natural resources are linked to a subset
of internal wars — such as ethnic or separatist
wars — again the broader civil war variable
may show only a weak or unstable relation-
ship with natural resources.

How should we assess these disparate
findings? The Collier & Hoeffler (2002a)
study linking primary commodities to civil
war appears to be robust only when scholars
use Collier & HoefHler’s own list of civil wars,
or something close to it. Both Hegre (2002)
and Humphreys (2003) have successfully
replicated the Collier & Hoeffler estimations
using versions of the Collier & Hoeffler civil
war database, and the latter notes that the
correlation is robust to the exclusion of
outliers. Yet scholars have found no signifi-
cant correlation between primary commodi-
ties and violent conflict when using
alternative lists of civil wars, including those
compiled by Fearon & Laitin, Sambanis, and
Gleditsch et al. (2002). Moreover, there are
reasons to suspect that the Collier & Hoeffler
database may be biased in a way that over-
states the impact of primary commodities
(see below). As a result, the claim that
primary commodity exports are linked to
civil war appears fragile and should be
treated with caution.

Oil and the Onset of Conflict
Both quantitative and qualitative studies
suggest that the production of oil is associ-

volume 41 / number 3 / may 2004

ated with the onset of conflict, particularly
separatist conflict. Although quantitative
studies have generally not explored the role
of non-fuel minerals, qualitative studies
imply that they, too, might be correlated
with conflict.

Fearon & Laitin (2003) report that a
dummy variable for oil exporters is corre-
lated with the initiation of civil war.® They
report that the oil dummy is not acting as a
proxy for either the Middle East—North
Africa region or the presence of a large
Muslim population.” Similarly, de Soysa
(2002b) finds that an oil exports dummy is
significantly linked with the likelihood of
conflict — even though his study covers fewer
states and a briefer span of time.

In several of their papers, Collier &
Hoeffler also highlight the role of oil exports.
In Collier & HoefHler (2002b), they disag-
gregate their primary commodities variable
into five categories of goods and find that
only oil is significantly linked to civil war in
their baseline regression. Collier & Hoeffler
(2002b) suggests that oil is particularly
salient in secessionist civil wars, showing that
an oil dummy can help predict the ype of
war (secessionist vs. non-secessionist), once
primary commodity exports have been con-
trolled for.® Overall, there is good quantita-
tive evidence that oil exports are significantly
associated with either the full set of civil war
onsets (Fearon & Laitin, de Soysa) or a

¢ The dummy variable denotes states that derive at least
one-third of their export revenues from oil. Since the
authors lacked data on oil exports for the years between
1945 and 1960, they set the values for these years equal to
the values for 1960.

7 Humphreys (2003) replicates the Fearon & Laitin esti-
mation, using the same dataset, and reports that the corre-
lation is not robust: the oil dummy loses significance if
countries such as Russia and Indonesia are dropped, or if
the pre-1965 cases are dropped. Yet Humphreys also finds
that when he employs a lagged measure of crude oil pro-
duction in place of the oil dummy, oil once again becomes
significantly associated with the onset of civil war.

8 The results are sensitive to the way that secessionist wars
are defined: the coefficient on the oil dummy is significant
at the 5% level in just one of four alternative codings of
war types.
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