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1. Introduction
Despite its potential for generating substantial financial wealth, oil and other pointsource rents have long been associated with an economic development ‘curse’. The literature
has identified multiple manifestations of this curse, including proneness of resourcedependent societies to conflicts and political instability. In a widely cited paper Ross (2004)
reviews 14 cross-national econometric and several qualitative studies that cast light on the
relationship between natural resources and civil war. It suggests the existence of four
underlying regularities: ﬁrst, oil increases the likelihood of conﬂict, particularly separatist
conﬂict; second, there is no apparent link between legal agricultural commodities and civil
war; third, the association between primary commodities –a broad category that includes
both oil and agricultural goods– and the occurrence of civil war is not robust and, finally,
‘lootable’ commodities like gemstones and drugs do not make conﬂict more likely to begin,
but they tend to lengthen existing conﬂicts. We focus on the first three regularities.
This paper makes two contributions to the literature on resource curse and violent
civil conflicts. First, I build a model of the hazard of armed civil conflict as a manifestation of
the natural resource curse (greed) as well as the distance between the policy choices of the
government and the opposition (grief). The government offers a bundle of policy choices and
a fraction of the resource rents. Contrary to the existing literature, I endogenize the political
support for an authoritarian regime based on the uncertainty of interest groups on their
relative share of the resource rent: whenever the public perceives that the government is not
giving them a fair share of the resource rents, they would mount a rebellion and will be
successful with a certain probability. Other standard correlates analyzed in the literature such
as institutions, population density and economic development determine the probability of
success. Unlike most models of armed civil conflict occurrence, I explicitly account for the role
of good economic and political institutions in deterring the recourse to violence as well as the
extent to which they might weaken the resource rents effect.
Second, I use recent advances in econometric theory to estimate a dynamic, discrete
variable, panel-data model of the probability of observing an armed civil conflict. This
estimators solves for the very complicated issue of extending the panel-data model for
discrete variables –which is highly non-linear—to include a lagged dependent variable, which
takes into account the persistence of the previous state of the problem. The results indicate
that it indeed there is a need to use dynamic models when modelling civil wars, matching our
intuition that conflicts tend to be very persistent and that the probability of observing a civil
conflict today is largely influence by the observation (or lack thereof) of a civil conflict in the
previous period.
Our emphasis on institutions bodes well with the emerging consensus in the empirical
growth literature which suggests that, while the resource curse does exist, it is not destiny but
the result of bad economic and political governance (e.g. Collier and Goderis, 2009; Elbadawi
and Soto, 2012). Section 2 presents the theoretical model, while section 3 discusses the
econometric strategy. Section 4 discusses the results. Section 5 concludes.
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2. A Theory of Civil Conflicts
Models of civil conflict and civil wars are largely static, both in theoretical terms as
well as in the econometric analysis, and have been dominated by the apparent importance of
natural resource deposits. Bodea and Elbadawi (2007) build a game-theory model to describe
the interplay between institutions (both political and economic) and natural resource rents in
the ignition of violence and account for the role of institutional factors in deterring or
fostering the recourse to violence. Caselli and Coleman (2013) focus on the decision of a
dominant ethnic group to exploit or not the other groups in society, in terms of the proceeds
from extraction of natural resources but do not take into account how institutions affect the
risk of conflicts. Grossman and Mendoza (2003) use a dynamic framework to predict that
present resource scarcity and future resource abundance cause appropriative competition.
Hodler (2006) finds that natural resources lead to lower growth in fractionalized countries
through the channel of more fighting. Fearon (2005) argues that natural resources can foster
conflict by weakening state capacity.
Elbadawi and Soto (2016) extend the political economy model of civil violence and
develop a theoretical model that accounts for the role of natural resource rents, as a ‘lootable’
resource in promoting conflicts, especially in divided or polarized societies. The model
explicitly accounts for the potential role of institutions, both economic and political, in
stemming the tendency of opportunistic grab of such resources and hence ameliorating the
vulnerability of these societies to conflicts. But this model does not allow for endogenous
political support for the incumbents or the opposition.
In this paper I depart from this tradition and, following Desai et al. (2009), I posit a
simple game between a non-democratic incumbent (e.g., an authoritarian ruler) and
individuals where political power entails control of economic rents as well as the authority to
choose policies (e.g., grievance related policies). Although the ruler would prefer to keep all
available rents and set policies according to his own preferences, he will share rents and/or
accommodate policies toward citizens’ preferences in order to limit popular discontent or to
contain the threat of an uprising. Rent sharing is in the form of direct transfers and, as is
customary, would include guaranteed public jobs at a wage premium, labor market protection
in the private sector, subsidies for schooling, housing, and utilities, gifts in the form of land,
etc.
The utility of the incumbent can be described as
(1)

𝑈𝑟 (𝑅𝑡 − 𝑆𝑡 ) + 𝑣𝑟 (𝑥𝑡 |𝑥𝑟∗ )

where 𝑅𝑡 represents the available rents, 𝑆𝑡 is the total transfer offered to citizens, 𝑥𝑡 is the
policy variable, and 𝑥𝑟∗ is the incumbent’s ideal policy. If the incumbent can impose his ideal
policy, 𝑣𝑟 (𝑥𝑟∗ |𝑥𝑟∗ ) = 1.
The collective utility of the nationals depends also on the amount of economic
compensation and the type of policy. The incumbent offers a bundle (𝑆𝑡 , 𝑥𝑡 ) to the citizens,
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which we call the authoritarian bargain. If the bargain is accepted, then the representative
citizen’s utility will be 𝑈𝑐 (𝑆𝑡 ) + 𝑣𝑐 (𝑥𝑡 |𝑥𝑐∗ ), where 𝑥𝑐∗ is the citizen’s optimal policy (again,
𝑣𝑐 (𝑥𝑐∗ |𝑥𝑐∗ ) = 1).
The alternative to accepting this authoritarian bargain is attempting to overthrow the
incumbent. If the incumbent is successfully overthrown, then citizens capture all rents and set
their preferred policy: 𝑈𝑐 (𝑅𝑡 ) + 𝑣𝑐 (𝑥𝑐∗ |𝑥𝑐∗) = 𝑈𝑐 (𝑅𝑡 ) + 1. If unsuccessful, then the incumbent
does not provide any transfer to the citizens and enacts his ideal policy. The citizens obtain
only 𝑣𝑐 (𝑥𝑟∗ |𝑥𝑐∗ ) < 1.
The uprising is successful with probability p, which depends inversely on the political
support given to the incumbents by the citizens, 𝑧𝑡 . As described below, political support for
the incumbent is endogenously determined as a function of the total transfer. The following
expected utility arises from overthrow:
(2)

𝑝(𝑧𝑡 )[𝑈𝑐 (𝑅𝑡 ) + 1] + (1 − 𝑝(𝑧𝑡 ))𝑣𝑐 (𝑥𝑟∗|𝑥𝑐∗ )

Focusing on the equilibrium in which the incumbent successfully appeases citizens,
i.e., on a successful bargain.
(3)

𝑈𝑐 (𝑆𝑡 ) + 𝑣𝑐 (𝑥𝑡 |𝑥𝑐∗ ) ≥ 𝑝(𝑧𝑡 )[𝑈𝑐 (𝑅𝑡 ) + 1] + (1 − 𝑝(𝑧𝑡 ))𝑣𝑐 (𝑥𝑟∗ |𝑥𝑐∗ )

Following equations (1)–(3), the authoritarian bargain equilibrium is the solution to
the following optimization problem:
(4)

𝑚𝑎𝑥𝑆𝑡 ,𝑥𝑡 𝑈𝑟 (𝑅𝑡 − 𝑆𝑡 ) + 𝑣𝑟 (𝑥𝑡 |𝑥𝑟∗ )
s.t. 𝑈𝑐 (𝑆𝑡 ) + 𝑣𝑐 (𝑥𝑡 |𝑥𝑐∗ ) ≥ 𝑝(𝑧𝑡 )[𝑈𝑐 (𝑅𝑡 ) + 1] + (1 − 𝑝(𝑧𝑡 ))𝑣𝑐 (𝑥𝑟∗ |𝑥𝑐∗ )

Before discussing the insights of this model, it is necessary to specify the nature of the
political support given to the incumbent. Assume that there are a large number of identical
individuals in society, each providing support to the incumbent with intensity between 0 and
1. The incumbent transfers fraction 𝑆𝑡 of resource rents to society so as to obtain allegiance.
The support given by each individual to the incumbent depends on the relative size of
the transfer received vis-à-vis the rest of the individuals (i.e, his/her share of the pie). Each
individual observes the received transfer (𝑠𝑖,𝑡 ) but is uncertain about the total size of transfers
and must form a conjecture in order to determine if his/her relative position has changed. Let
𝔼(𝑆𝑡 |Ω𝑡−1 , 𝑠𝑖,𝑡 ) be the conjecture of the total transfer based on the available public
information (Ω𝑡−1 ) and the private signal received, 𝑠𝑖,𝑡 . The offer of support of the
representative individual i at time t, 𝑧𝑖,𝑡 , would thus take the following simple form (in logs):
(5)

𝑧𝑖,𝑡 = 𝛾 (𝑠𝑖,𝑡 − 𝔼(𝑆𝑡 |Ω𝑡−1 , 𝑠𝑖,𝑡 ))

Parameter 𝛾 is positive indicating that there is a direct relationship between support
and relative share of the pie. Consider, for example, that in hard times, when the rents of the
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natural resource dwindle, the incumbent is forced to reduce the total transfer to society. The
stand-in individual observes his/her cut in transfers but not the total decline in resource rents
and, therefore, it has to guess whether the given transfer maintains his/her share of the pie.
Likewise, during a bonanza (e.g., commodity price boom) the individual would assess if he or
she is getting its share of the windfall.
We assume that it is not in the interest of individual to inform about the received
transfer. All individuals can forecast the size of the total transfer based on public information.
We assume that while they may make mistakes when forming their conjecture of the total size
of the transfer, they do not make systematic errors. Then, it must be the case that:
(6)

𝑆𝑡 = 𝔼(𝑆𝑡 |𝛺𝑡−1 ) + 𝜀𝑡

where 𝜀𝑡 denotes a conjecture error term, with zero mean and constant variance (𝜎𝜀2 ). We
discuss the nature of this variance below.
It is reasonable also to assume that the transfer received by each individual is
stochastic, since it usually takes the form of allowing citizens to operate profitable businesses,
partaking in government spending or receiving public jobs and wages. A simple way to
include this element is to consider that individual transfers deviate from its targeted share by
a random shock, 𝜈𝑖,𝑡 , with zero mean and constant variance (𝜎𝜈2 ).That is, 𝑠𝑖,𝑡 = 𝑠𝑖 + 𝜈𝑖,𝑡 .
Summing all over the individuals, it must be the case that ∑ 𝜈𝑖,𝑡 = 0.
Consequently, the individuals observe a composite error and their problem is to
decide how much of this composite error is due to mistakes in forecasting the aggregate
transfer level (𝜀𝑖,𝑡 ) and how much is the relative transfer shock (𝜈𝑖,𝑡 ) and to only alter their
support to the incumbent in response to the latter. The solution comes in the form of a “signal
extraction”; it can be shown that the conditional expectation of the size of the transfer is
optimally formed using Bayes rule as:
(7)

𝔼(𝑆𝑡 |𝛺𝑡−1 , 𝑠𝑖,𝑡 ) = (1 − 𝜃)𝔼(𝑆𝑡 |𝛺𝑡−1 ) + 𝜃𝑠𝑖,𝑡

𝜎2

𝜀
where 𝜃 = 𝜎2 +𝜎
2
𝜈

𝜀

This expectation is a weighted average of the private information included in the
transfer given to the individual and the public information used to form the expectation of the
total transfer available. The weight depends on the relative variance (or uncertainty) of the
private and public information: the smaller is 𝜎𝜈2 , the lower is the informational value of the
individual transfer received by each individual.
The support of each individual to the incumbent is 𝑧𝑖,𝑡 = 𝛾𝜃 (𝑠𝑖,𝑡 − 𝔼(𝑆𝑡 |𝛺𝑡−1 )) and
the collective support for the incumbent when aggregating across all individuals is:
(8)

𝑧𝑡 = 𝛾𝜃(𝑆𝑡 − 𝔼(𝑆𝑡 |Ω𝑡−1 ))
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This equation indicates that the incumbent can only increase political support if actual
transfers are higher than expected: whenever transfers are lower than expected, political
support dwindles. Note that the change in support provided by an additional unit of transfer
is 𝛾𝜃.
When introducing endogenous political support in the authoritarian bargain problem
discussed above, we naturally assume that higher political support for the incumbent lowers
the probability of success of an overthrow attempt (𝑝′ (𝑧) < 0. Therefore,:
(9)

𝑚𝑎𝑥𝑆𝑡 ,𝑥 𝑈𝑟 (𝑅𝑡 − 𝑆𝑡 ) + 𝑣𝑟 (𝑥|𝑥𝑟∗ )
s.t. 𝑈𝑐 (𝑆𝑡 ) + 𝑣𝑐 (𝑥|𝑥𝑐∗ ) ≥ 𝑝(𝑧(𝑆𝑡 ))[𝑈𝑐 (𝑅𝑡 ) + 1] + (1 − 𝑝(𝑧(𝑆𝑡 )))𝑣𝑐 (𝑥𝑟∗ |𝑥𝑐∗)

An analytical solution of this model is not possible without identifying utility functions
(𝑈𝑟 (. ) and 𝑈𝑐 (. )) as well as the policy valuation functions (𝑣𝑟 (. ) and 𝑣𝑐 (. )). Nevertheless,
scrutiny of this equation indicates that:
a) For any given level of resource rents and ideal policies, an increase in transfers to the
citizens lowers the consumption and utility of the incumbent but it raises his political
support thereby reducing the probability of a successful overthrow of the regime. This
is the capital trade-off for the incumbent.
b) For any given level of resource rents and ideal policies, it is costlier for the incumbent
to collect political support in societies where individual transfers are more uncertain
than total transfers. Incumbent would like to have citizens to trust significantly the
information value of the individual transfer (i.e., to have lower 𝜎𝜈2 ) and disregard the
publicly available information. An alternative view on this is that inside information
(on government activities) is highly valuable.
c) The incumbent finds it easier (less expensive) to gain political support when citizens
find it difficult to estimate the actual size of resource rents. This would be in line with
the governments being very reluctant to release information regarding resource rents
and, in particular, commodity exports.
d) An increase in resource rents improves the welfare of the incumbent but it also
increases the payoff of a successful overthrow, thereby calling for additional transfers
to lower the probability of success. This would explain, for example, the generous
transfers given to citizens by GCC rulers during the Arab Spring.
e) Aligning the ideal policy of the incumbent to that of the nationals would reduce the
(sacrifice) cost of securing political allegiance. Note that transfers are used by the
incumbent to counterbalance the political cost of imposing his ideal policies over
those of the citizens. Therefore, the probability of conflict rises in economies where
there is political, religious or ethnic polarization as policy gaps between the
incumbent and the other groups in society would be large. Likewise, in times of
6

political instability one would expect the incumbent to tone down his demands for
enacting own polices and some convergence towards to policy preferences of the rest
of society.
As shown in Soto (2017), this indicates that the incumbent would have a higher cost of
collecting political support in societies where the relative variance of individual transfer is
higher, his optimal choice would be to devise a fiscal policy mix that (a) would reduce such
variance as much as possible and (b) maximize the payoff of using transfers to gain political
support. In doing so, the model provides an answer to several of the fiscal policy issues
characteristic of resource abundant economies, particularly oil exporting countries.
Consider first the preference of oil exporting countries of direct transfers, i.e.,
transfers to specific individuals as opposed to targeting groups. This comes usually in the
form of guaranteed public employment, high public wages, and a myriad of subsidies given on
more or less ad-hoc criteria. In some countries these transfers are sizable. Tanmia (2011) has
estimated that public wages in the UAE are around 50% higher than private sector salaries for
equally qualified workers and that public servants enjoy significantly better non-monetary
benefits (e.g., shorter working hours, more leave days, etc.). Using transfers for political
allegiance also explains the generalized increase in public wages in oil exporting economies
observed during the oil price boom of the period 2001-2008: as oil prices increased, the
incumbents needed to pass on to citizens some of the resource rents to enhance political
allegiance and counterbalance the expected benefit of an overthrow. In turn, this explains why
fiscal adjustments tend to fall largely on infrastructure and capital expenditures.
The model explains why resource-exporting countries have a preference for
relinquishing monetary and exchange rate policies, usually by hard pegging the currency to
the US dollar and having an open capital account. This policy choice leaves a fiscal policy as
the main policy tool of the government and one that can be arbitrarily shaped to secure
political allegiance. The effects of monetary policy, on the other hand, are beyond the control
of authorities and targeting is impossible. The particular structure of taxes in many countries
–e.g., absence of ad-valorem and income taxes—also enhances the effectiveness of transfers as
means to achieve political allegiance because it disconnects tax payments from the business
cycle induced by commodity-price cycles and highlights the informational value of individual
transfers. An alternative tax structure, based on income and value-added taxes, would make
revenues less predictable and tax-incidence would affect unequally the different businesses,
thereby opening the discussion as to the fairness of taxes and the political support of the
government.
The classical interpretation of the association between oil riches and inefficient tax
systems is based on the notion that windfall revenues reduce the dependence of governments
in less-developed countries on their own taxpayers. Such governments have weakened
incentives to broaden their tax base, improve collection rates, and eliminate inefficient
exemptions and corruption (Knack, 2009). In my model, an opaque tax system force citizens
to rely more on the transfer received from the ruler when forecasting his share of the rents.
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A stylized model cannot accommodate all features of a particular case and one should
not read too much from a simple model. However, the intuitions provided by the authoritarian
bargain model also explain other features of the institutional structure of this type of
economy. Consider, for example, the role of institutions. If the objective of the incumbent is to
misinform in order to maximize the value for individuals of their own transfer history, those
institutions that would demand government accountability are to be minimized. In this
political economy model, one has to conclude that the perceived inability of the authorities to
smooth the adverse effects of oil-price cycles on the economy is, in fact, a policy choice in the
strategy for transferring oil wealth to the nationals.
Consider now the first order condition of the incumbent’s decision:
(10)

′
𝑈𝑐𝑆
=

′
𝑣𝑟𝑥
′
′ [𝑈𝑐𝑆
𝑣𝑐𝑥

− 𝑝𝑍′ 𝑧𝑆′ [𝑈𝑐 (𝑅𝑡 ) + 𝑣𝑐 (𝑥𝑐∗ |𝑥𝑐∗ ) − 𝑣𝑐 (𝑥𝑟∗ |𝑥𝑐∗ )]]

Note that the term 𝑈𝑐 (𝑅𝑡 ) + 𝑣𝑐 (𝑥𝑐∗ |𝑥𝑐∗ ) − 𝑣𝑐 (𝑥𝑟∗ |𝑥𝑐∗ ) is constant. Denote this term by Oc .
This term is the individual’s net gain from a successful revolt in utility terms: [Uc (R t ) +
𝑣𝑐 (𝑥𝑐∗ |𝑥𝑐∗ )] is the gain from a successful revolt (all rents to the public plus the implementation
of own policies) net of what the ruler would have transferred if the revolt had failed. Then:
(11)

v′

′
′
′
URS
= vRx
′ [UCS − pZ γθOc ]
Cx

The term

v′Rx
v′Cx

is the relative intensity in political participation. The less important is

politics to the public, the less expensive it is for the incumbent to secure political allegiance by
transferring resources. Alternatively, if by any reason the public becomes more politically
interested in healing their own grievances, the incumbent must increase transfers to maintain
political support.
′
As described, the term [UCS
− p′Z γθOc ], i.e., the marginal utility of the transfer net of
the expected gain from a revolt indicates. Note that the lower is γ and/or θ the easier it is the
task for the incumbent. As derived above θ is decreasing in 𝜎𝜈2 so that the incumbent has an
interest in keeping individual transfers as steady as possible. In addition, note that the larger
it is γ, that is the tighter it is the connection between allegiance and transfers, the less valuable
it is a revolt for the public.

Finally, note that the model is for a stylized representative agent of the public. In this
case, the transfer offered by the incumbent, 𝑆𝑡 , is to be allocated to all members of society (N).
We do not dwell into the details of this inner group transferring process. Nevertheless, the
larger is N the smaller is the transfers per individual and the lower is the political support to
the incumbent. That is, we expect a negative correlation between population density and
political stability, for a given size of transfers.
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3. Econometric estimation
There is consensus among econometricians that in static linear models, fixed-effects
(FE) estimators are preferred to random-effects (RE) estimators when the individual effects
are correlated with other regressors, because the FE estimator is unbiased whilst the RE
estimator is not. However, the RE estimator is more parsimonious, requiring only one
additional parameter to be estimated (namely, the variance of the distribution of random
effects) and is therefore preferred in the absence of correlation between effects and control
variables.1

Estimation of Static Models of Discrete Variable in Panel-data2
The abovementioned consensus about the choice of FE versus RE in linear models
does not carry over to non-linear models. In particular, the properties of estimators in nonlinear panel-data models for discrete variables are less developed and a number of substantial
issues remain unsolved (Greene, 2009). In the case of the FE estimator, the incidental
parameter problem leads to estimator bias when the time dimension T is fixed, even if the
cross-section dimension tends to infinity (N→∞) (Neyman and Scott, 1948). The estimator for
the included control variables would depend on the estimator of the fixed effects, and the
latter is only consistent when T→∞.3 Consider an observed binary outcome variable is defined
as:
(12)

𝑦𝑖𝑡 = {

1 𝑖𝑓 𝑦𝑖𝑡∗ ≥ 0
0
𝑒𝑙𝑠𝑒

where the subscript i indexes individuals and the subscript t indexes time periods and 𝑦𝑖𝑡∗ is
the latent dependent variable. The associated log likelihood function for a sample of size (N,T)
of the general fixed-effects model is:

(13)

𝑁
𝑇
𝑙𝑜𝑔 𝐿 = 𝛴𝑖=1
𝛴𝑖=1
𝑙𝑜𝑔 𝑔(𝑦𝑖𝑡 , 𝛽𝑥𝑖𝑡 + 𝛼𝑖 , 𝜃)

Time dependency in disturbances can only be modeled using the random-effects estimator; fixed
effects estimators are biased (Nickell, 1981). Fully dynamic models taking into account complex
dynamic patterns require estimation using instrumental variable procedures to account for the
endogeneity of pre-determined variables.
2
This section draws on Elbadawi, Schmidt-Hebbel and Soto, 2016.
3 Linear models avoid this problem by virtue of the Frisch-Waugh theorem (which separates estimation
of the parameters of interest from estimation of the fixed effects) and recover the individual effects
using the individual mean, which is a sufficient statistic for the effect.
1
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where, 𝑥𝑖𝑡 is a vector of exogenous explanatory variables, 𝛼𝑖 are (unobserved) individualspecific random effects, 𝛽 is the vector of slope coefficients, and 𝜃 is an ancillary parameter
(e.g., scale parameter or dispersion of disturbances). Maximization of equation (2) to obtain
the maximum likelihood (ML) estimator is complicated by the first-order conditions
conforming to a set of non-linear equations, so estimates are obtained by numerical
approximation.
The incidental parameter problem arises from the fact that, in general, the estimator
of the parameters of interest (say, 𝛽̂𝑖𝑡 ) will depend on the estimator of the individual effects
(𝛼̂𝑖 ). Assume that β and θ are known. Then the estimator of 𝛼𝑖 would use the 𝑇𝑖 observations
for each individual. Only when T converges to ∞, does the estimator of 𝛼̂𝑖 converge to the
population parameter and allow the estimators 𝛽̂𝑖𝑡 to also converge. However, for fixed T, the
latter will be generally biased.
However, only when 𝑦𝑖𝑡 is a binary variable and the cumulative distribution function
of g(.) in equation (2) is the logistic distribution, the incidental parameter can be avoided
altogether if one focuses on the conditional logit estimator. As noted in Greene (2001), in any
group where the sample of the dependent variable is comprised of either all 1’s or all 0’s,
there is no ML estimator for 𝛼𝑖 because the likelihood equation for log Li has no solution if
there is no within-group variation in 𝑦𝑖𝑡 . However, conditional upon observing such variation,
the ML estimator can be obtained by focusing on the distance between control variables
before and after such variation, the fixed effects cancelling out as they do in the linear model.
Note, however, that this procedure eliminates a potentially large number of observations. The
conditional estimator is consistent, so it bypasses the incidental parameter problem.
However, it does have a major shortcoming as it precludes computation of the partial effects
or estimates of the probabilities for the outcomes by avoiding the estimation of the fixed
effects. After all, there is no way to tell if an individual has any value of 𝛼𝑖 if he does not
change his behavior. Therefore, this approach limits the analyst to infer only about 𝛽.4
The fixed-effects probit model, on the other hand, has not been widely used because
ML estimators are biased and difficult to implement computationally. As noted by Maddala
(1987), the conditional ML method does not produce computational simplifications as those
arising in the logit model because the fixed effects do not cancel out. This implies that all N
fixed effects must be estimated as part of the estimation procedure. This also implies that,
since the estimates of the fixed effects are inconsistent for small T, the fixed-effects probit
model yields inconsistent estimates for β as well. Greene (2001) disputes the computation
intractability of the probit fixed-effect model, however he acknowledges the inconsistency of
the estimator.
Thus, in applying the fixed-effects estimator to panel-data models with discrete
dependent variables, the conditional logit model seems to be the preferred choice.
There is an extensive literature on semi-parametric and GMM approaches for some panel data models with latent
heterogeneity (Honoré, 2002). Among the practical limitations of these estimators is that, although they provide
estimators of the primary slope parameters, they usually do not provide estimators for the full set of model parameters
and, thus, preclude computation of marginal effects, probabilities or predictions for the dependent variable.
4

10

Nevertheless, one should bear in mind that the conditional logit estimator requires strict
exogeneity of the regressors and stationarity over time (it cannot, at least in principle,
accommodate heteroskedasticity over time in the latent model).5 As these conditions are
frequently violated in economic data, the random-effects estimator is an attractive alternative.
The random-effects probit model is computationally tractable for panel data, while the logit
model is not.6
For the random-effects probit estimator, equation (2) is modified to become
𝑓(𝑦𝑖𝑡 , 𝜇𝑖 |𝑥𝑖𝑡 , 𝛽, 𝜃) and acknowledge the fact that individual effects (𝜇𝑖 ) come from realizations
of a density function 𝑓(𝜇𝑖 ). One can safely assume that in static models, conditional on 𝜇𝑖 , the
𝑇𝑖 observations in each group are independent. This allows us to write the joint distribution of
the 𝑦𝑖𝑡 observations and the 𝜇𝑖 individual effects as:
(14)

𝑓(𝑦𝑖𝑡 , 𝜇𝑖 |𝑥𝑖𝑡 , 𝛽, 𝜃) = 𝑓(𝑦𝑖𝑡 |𝑥𝑖𝑡 , 𝜇𝑖 , 𝛽, 𝜃)𝑓(𝜇𝑖 ) = Π1𝑇𝑖 𝑔(𝑦𝑖𝑡 , 𝛽𝑥𝑖𝑡 , 𝜇𝑖 , 𝜃)ℎ(𝜇𝑖 |𝜃)

In order to form the likelihood function for the observed data, 𝜇𝑖 must be integrated
out. The assumption that the individual effects follow a normal distribution –the essence of
the probit model– allows for the tractability that is missing in the logit case. The log likelihood
function becomes:
(15)

𝑇𝑖
𝑙𝑜𝑔 𝐿 = ∑𝑁
𝑖=1 𝑙𝑜𝑔 [∫𝜇 𝛱1 𝑔(𝑦𝑖𝑡 , 𝛽𝑥𝑖𝑡 , 𝜇𝑖 , 𝜃)ℎ(𝜇𝑖 |𝜃)𝑑𝜇𝑖 ]

Several methods are available to maximize the probit likelihood function (Hermite
quadrature, exact integration, or simulated maximum likelihood). These methods are useful
but they are also computationally cumbersome. Quadrature only operates effectively when
the dimension of the integral is small.
In general, the probit model imposes the restriction that the correlation between
successive error terms for the same individual is a constant (defined in the literature as the
equicorrelation model):
(16)

𝜆 = 𝑐𝑜𝑟𝑟(𝜈𝑖𝑡 , 𝜈𝑖𝑠 ) =

𝜎𝛼2
𝜎𝛼2 +𝜎𝜀2

𝑡, 𝑠 = 2, … , 𝑇 ; 𝑡 ≠ 𝑠

The standard (uncorrelated) random effects model also assumes 𝛼𝑖 uncorrelated with
𝑥𝑖𝑡 . Alternatively, adopting the Mundlak—Chamberlain approach, correlation between 𝛼𝑖 and
the observed characteristics in the model can be allowed for by assuming a relationship
between α and either the time means of the 𝑥-variables or a combination of their lags and
leads, e.g.: 𝛼𝑖 = 𝑥̅𝑖 𝑎 + 𝜁𝑖 , where 𝜁𝑖 ∼ iid normal and independent of 𝑥𝑖𝑡 and 𝑢𝑖𝑡 ∀ 𝑖, 𝑡. In terms
The conditional ML estimator for the logit model is inconsistent if the conditional independence
assumption fails (Kwak and Wooldridge, 2009).
6 According to Wooldridge (2009), some headway has been made in obtaining bias-corrected versions
of fixed-effects estimators for non-linear models, but these new methods have several practical
shortcomings.
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of implementation, this simply has the effect of adding time means or lags and leads to the set
of explanatory variables. To simplify notation the original form (1) will be used here with the
understanding that these additional terms are subsumed into the 𝑥-vector in the case of the
correlated random effects model.
One limitation of probit models is that they require normal distributions for all
unobserved components, a feature that may characterize most unobserved, random
components but that is notoriously absent in cases where variables are truncated (e.g., prices
must be positive). In summary, the econometric literature on limited dependent variables in
static, panel data models has not yet reached the point where researchers can confidently
identify the strengths and weaknesses of the different estimators. In general, random-effects
probit models and conditional fixed-effects logit models tend to be preferred to other
estimators when, as in our case, both N and T are relatively large.
A more important limitation is the assumption of a static model. In most case, and in
particular in the area of conflict, persistence and time dependency are essential
characteristics of the phenomenon. Unfortunately,

Estimation of Dynamic Models of Discrete Variable in Panel-data7
In what follows I focus on the random-effects dynamic probit estimator for reasons of
parsimony. The latent equation to be considered is specified now as
(17)

𝑦𝑖𝑡∗ = 𝛾𝑦𝑖𝑡−1 + 𝛽𝑥𝑖𝑡 + 𝛼𝑖 + 𝑢𝑖𝑡

where the presence of the lagged endogenous variable, 𝑦𝑖𝑡−1 , indicates that the model is
dynamic. 𝑢𝑖𝑡 are assumed to be distributed 𝑁(0, 𝜎𝑢2 ). Note. Even when the errors 𝑢𝑖𝑡 are
assumed serially independent, the composite error term, 𝜈𝑖𝑡 = 𝛼𝑖 + 𝑢𝑖𝑡 , will be correlated
over time due to the individual—specific time—invariant 𝛼𝑖 terms. Since y is a binary
variable, a normalization is required. A convenient one is that 𝜎𝑢2 = 1. Since 𝑢𝑖𝑡 is normally
distributed, the transition probability for individual i at time t, given 𝛼𝑖 , is given by

(18)

𝑃[𝑦𝑖𝑡 |𝑥𝑖𝑡 , 𝑦𝑖𝑡−1 , 𝛼𝑖 ] = 𝜙(𝛾𝑦𝑖𝑡−1 + 𝛽𝑥𝑖𝑡 + 𝛼𝑖 )(2𝑦𝑖𝑡−1 − 1)

where 𝜙 is the cumulative distribution function of a standard normal.
As in all dynamic models, estimation requires an assumption about the initial
observations, 𝑦𝑖1 , and in particular about their relationship with the 𝛼𝑖 . The assumption giving
7

This section draws on Stewart (2015).
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rise to the simplest form of model for estimation would be to take the initial conditions, 𝑦𝑖1 , to
be exogenous. This would be appropriate if the start of the process coincided with the start of
the observation period for each individual, but this is typically not the case. Under this
assumption a standard Random Effects Probit program can be used, since the likelihood can
be decomposed into two independent factors and the joint probability for 𝑡 = 2, … , 𝑇
maximized without reference to that for 𝑡 = 1. However, if the initial conditions are correlated
with the 𝛼𝑖 , as would be expected in most situations, this estimator will be inconsistent and
will tend to overestimate γ and hence overstate the extent of state dependence.
The approach to the initial conditions problem proposed by Heckman (1981) involves
specifying a linearized approximation to the reduced form equation for the initial value of the
latent variable:
(19)

∗
𝑦𝑖1
= 𝑧𝑖𝑡′ 𝜋 + 𝜂𝑖

where 𝑧𝑖𝑡′ is a vector of exogenous instruments (for example pre-sample variables) and
includes 𝑥𝐼1 , and 𝜂𝑖 is correlated with 𝛼𝑖 , but uncorrelated with 𝑢𝑖𝑡 for t ≥ 2. Using an
orthogonal projection, it can be written as:
(20)

𝜂𝑖 = 𝜃𝛼𝑖 + 𝑢𝑖1

(𝜃 > 0), with 𝛼𝑖 and 𝑢𝑖1 independent of one another. It is also assumed that 𝑢𝑖1 satisfies the
same distributional assumptions as 𝑢𝑖𝑡 for t = 2, . . . , T . (Any change in error variance will also
be captured in θ.) The linearized reduced form for the latent variable for the initial time
period is therefore specified as
(21)

∗
𝑦𝑖1
= 𝑧𝑖𝑡′ 𝜋 + 𝛼𝑖 + 𝑢𝑖1

The joint probability of the observed binary sequence for individual i, given 𝛼𝑖 , in the
Heckman approach is thus:
(22)

𝜙[(𝑧′𝑖1 𝜋 + 𝜃𝛼𝑖 )(2𝑦𝑖1 − 1)] ∏𝑇𝑡=2 𝜙(𝛾𝑦𝑖𝑡−1 + 𝛽𝑥𝑖𝑡 + 𝛼𝑖 )(2𝑦𝑖𝑡−1 − 1)
Hence for a random sample of individuals the likelihood to be maximized is given by

(23)

∏𝑖 ∫𝛼∗{𝜙[(𝑧′𝑖1 𝜋 + 𝜃𝛼𝑖 )(2𝑦𝑖1 − 1)] ∏𝑇𝑡=2 𝜙(𝛾𝑦𝑖𝑡−1 + 𝛽𝑥𝑖𝑡 + 𝛼𝑖 )(2𝑦𝑖𝑡−1 − 1)} 𝑑𝐹(𝛼 ∗ )

where 𝐹 is the distribution function of 𝛼 ∗ = 𝛼/𝜎𝛼. Under the normalization used,
𝜎𝛼 = 𝑝

𝜆
.
(1 − 𝜆)

With α taken to be normally distributed, the integral over 𝛼 ∗ can be evaluated

using Gaussian—Hermite quadrature.8
8

The program redprob provides this Maximum Likelihood estimator in Stata (Stewart, 2005).
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4. Econometric results
In this section we take our theoretical model to the data. Prior to the description of the
econometric strategy and the results it is convenient to describe the data both on armed civil
conflicts and on their potential determinants. The choice of 115 developing countries and the
time period (1980-2012) was dictated by the availability of data which is somewhat
restrictive in the case of institutional variables (democracy, checks and balances, or the
measure of capital account openness) as well as the natural resource rents. We exclude from
the analysis post-socialist economies since data for these countries usually start after 1995
and is often incomplete. The list of countries, the data sources and its main characteristics are
presented in the Appendix.

Armed Civil Conflicts
The data on civil armed clashes are scarce and there is little consensus of how to date
conflicts and what is an appropriate measure of their intensity (from demonstrations to riots,
violent coups, and civil wars).9 That is one explanation for the fact that different authors
obtain conflicting results as to the causes and consequences of civil violence. The data on
conflicts and civil wars were obtained from the UCDP/PRIO Armed Conflict Dataset and is
presented in Figure 1.10 We define an armed civil conflict as the case of internal violence
resulting in at least 25 battle-related deaths in a given year (it therefore includes both
UCDP/PRIO’s categories of minor conflicts and civil wars). We exclude conflicts where there is
intervention by third-party countries as they do not correspond to the type of conflict
described by our theory (see the discussion in Balch-Lindsey et al., 2008). As noted by Miguel
et al. (2004) this definition of conflict excludes the types of organized violence that do not
directly involve the state such as clashes among rural-based groups or crime related to the
drug trade, and it disregards ethnic violence although we do examine the effects of ethnic
diversity in the main econometric analysis below.
Figure 1 presents the evolution of the incidence armed civil conflicts and civil wars. It
can be seen that there is an upward trend in conflicts from 1960 to 1990 and a retrenchment
for most of the 1990s and 200s. On the contrary, the number of civil wars was very stable
until de mid 1990s when it started to pick up and has continued to do so for the last two
decades.
Sambanis (2004) finds differences among authors in terms of the thresholds of violence required to
be defined as a civil war; the dating of war beginnings and endings; and the treatment of civil wars
when there is involvement by outside parties.
10
See Gleditsch et al. (2002) and Themnér and Wallensteen (2012). The intensity of armed civil
conflicts is coded in the UCDP/PRIO Armed Conflict Dataset in two categories: Minor (between 25 and
999 battle-related deaths in a given year) and Civil War (at least 1,000 battle-related deaths in a given
year). The type of conflict is “Internal armed conflict between the government of a state and one or more
internal opposition group(s) without intervention from other states”.
9
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Figure 1
Incidence of Conflicts and Civil Wars
1960-2012

Natural Resources
It has become customary to control for the presence of natural resources in the civil
conflict literature (see Fearon, 2005; and Caselli and Coleman, 2013). Nevertheless, there is no
consensus regarding their role in inducing or lengthening civil conflicts. Early papers used a
dummy variable, which is tantamount to testing only for the existence of natural resources
but not for the profit or economic rent collected from such natural resources (Fearon and
Laitin, 2003). More recent studies used total resource rents computed by the World Bank
(2012) as the total revenue that can be generated from the extraction of the natural resource
in gross terms (e.g., Elbadawi and Soto, 2014; Ulfelder and Lustik, 2005) or less the cost of
extracting the resource, including a normal return on investment to the extractive enterprise
(de Soysa and Neumayer, 2007). As shown in Figure 2, resource rents per capita in civil
armed-conflict economies have been systematically higher than in countries that have
avoided such conflicts.
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Figure 2
Annual Natural Resource Rents per Capita
US$ of 2005

Source: own elaboration.

However, the profitability of the different exported goods is heterogeneous, being
typically much higher for hydrocarbons than for agricultural goods. Moreover, the returns for
producers of essentially the same exported goods can be quite different depending on the
conditions of exploitation of the natural resource, location, technology, etc. Consider, for
example, that the cost of oil extraction (lifting and finding) in the Middle East is around one
half of that in an on-shore US facility (EIA, 2011). We use the World Bank estimates of the
natural resource rents in energy (oil, natural gas, and coal) and in non-energy products
(forestry, agriculture and mining) which take into account cost differences.
Despite their importance, the level of resource rents is not the only potential
determinant of civil conflicts. The difficulties in succeeding also are considered when
attempting an opportunistic grab. Rents arising from natural resources that are concentrated
in few hands –typically public entities exploiting oil, diamonds or gold—are more easily
“lootable” than those pertaining to a large number of small size producers (e.g., fishing and
agriculture). We therefore control for the lootability of resources using as proxy the share of
energy (oil, natural gas, and coal) in total natural resource rents as estimated by the World
Bank (2012). This database, unfortunately, does not include rents on gemstones or gold.
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Political Institutions
Political life can be thought of as providing solution to the best allocation of scarce
public resources so as to improve the welfare of the majority of the population. There are,
therefore, two dimensions that societies need to address in order to fulfill this mandate. In the
first dimension, societies ought to provide a mechanism to determine social preferences as to
the allocation of such resource. In the second dimension, societies have to make sure that such
allocation is respected by the different public agencies and that should deviations occur, they
are corrected. The first dimension is usually associated with political participation, the second
with political accountability.
In order to provide a quantitative measure of political participation we use the
components of the Polity2 measure of democracy compiled by the Integrated Network for
Societal Conflict Research (Polity IV Project, 2011). The Polity2 index is based on two
concepts: “institutionalized democracy” (DEM) and “institutionalized autocracy” (AUT). The
DEM score is coded according to four measures of regime characteristics: competitiveness of
executive recruitment; openness of executive recruitment; constraints on the chief executive;
and competitiveness of political participation. These measures, along with regulation of
participation, contribute to the AUT score. The Polity score (POL) is computed by subtracting
the AUT score from the DEM score, resulting in a score that ranges from -10 (strongly
autocratic) to 10 (strongly democratic). We focus on the DEM measure, which ranges between
0 and 10.
In addition to political participation, political accountability is also crucial. We use the
index of Checks and Balances (World Bank). This index is a quantitative measure of the
institutional constraints faced by authorities in exercising power. It evaluates the extent to
which the Executive power is constrained in his or her choice of policies by the legislative
power.

Economic Institutions
There are a large number of economic institutions that seem to play important roles in
shaping modern economic life, ranging from the way in which individuals participate in
economic activities (e.g., property rights) to the organization and regulation of markets and
the role of the State. Measures for the quality of many of these institutions are difficult to
obtain for a large number of countries and quantitative evidence is notoriously absent from
an historical perspective.
We focus on two measures of economic institutions that are available and have been
used successfully in the past both in the economic development and conflict literatures. The
first variable relates to the insertion of the countries in the global economy in terms of trading
goods and services. The evidence indicates that more open countries tend to also be those
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were institutions operate better and where recourse to arbitrariness and abuse is less likely
to occur on systematic basis. Competition in globalized markets produces a type of discipline
that largely inhibits rent-seeking behavior and also requires governments to provide conflict
resolution mechanisms and property rights protection.
It is customary to measure trade intensity by the simple share of exports and imports
in economic activity (GDP). This measure however is biased since large economies tend to
trade less than smaller size economies as their internal markets are usually big enough to
justify the development of indigenous industries. Likewise, trade patterns can be distorted
when countries are landlocked or where hydrocarbons are the main source of exports. Our
measure of openness is the volume of trade (real exports plus imports over GDP), adjusted for
the economic development, country size (area and population), and the effects of being a
landlocked economy or an oil exporter. Appendix B discusses the nature of this measure and
the econometric model used to compute it.
The second variable summarizing institutional development relates to the openness of
the economy to international financial transactions.11 Well-functioning financial systems
promote development in the long-run as they facilitate risk diversification, help identify
profitable investment projects and mobilize savings to them. Insertion in international
markets also requires an institutional framework that reduces risk for investors and
minimizes opportunistic behavior on the part of the local operators and the government. The
financial openness measure developed by Chinn and Ito (2008) is based on binary dummy
variables that codify the tabulation of restrictions on cross-border financial transactions
reported in the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions. It
can be seen that the measure is largely of an institutional nature and, consequently, likely
exogenous with respect to transient phenomena and, particularly, conflicts.
Soto (2017) pose that it is the compounded effect of resource abundance and resource
dependency, defined as the high concentration of exports in natural resources, that could
provide a more likely explanation for both the slower growth and significantly higher
instability of emerging economies. Natural resource exporters tend to fall victims of the
deleterious effects on sustained growth of commodity price instability; the larger the
abundance of natural resource rents, the more important is this negative effect. We measure
export concentration using a Herfindahl index for annual observations of bilateral trade
between all countries in the world in the period 1962-2012.
Other Control Variables

11

Other popular measures of the development of the domestic financial sector— such as financial
credit to the private sector or foreign liabilities— were also included in preliminary analyses but later
eliminated because their availability is somewhat limited and, more importantly, because they tend to
be highly collinear with GDP per capita. The latter is preferred as an encompassing representative of
economic development.
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Following our model and the acquired knowledge from previous studies, we also
control in our regressions for the overall level of development of the country (i.e., the
exogenous income stream from assets that cannot be expropriated), for which we use per
capita GDP in real terms (US$ of 2000). Previous empirical evidence suggests that the less
developed is an economy, the chances of falling into armed civil conflicts increase. There is an
evident unconditional negative correlation between income levels and the occurrence of
armed civil conflicts. Note that within each decade armed civil conflict incidence is much
lower for the last two quintiles than for the first three quintiles. This indicates the need to
control for income levels.
Ethnic and religious fractionalization and/or polarization are potential determinants
of armed civil conflicts with mixed empirical results (see Dixon, 2009). Below we extend our
model to control for these and other variables.
As mentioned, population density ought to play a role in shaping individual’s
incentives to support the incumbent or the opposition. For a given transfer offered by the
incumbent, incentives to overthrow the government increase with population, because the
per capita transfer reduces., We use the world bank measure of population density which is
defined by the number of people per sq. km of land area.
One alternative to control for the persistence of conflict is the dynamic model
presented below. We use a naïve alternative to control for this problem in a static framework
by adding an “end of conflict” dummy variable. The probability of observing a civil war in a
country ought to be lower if the country has managed to achieve peace in the previous period.

5. Econometric Results (preliminary)
As discussed above, the existence of a conflict or armed civil conflict in a country is
modeled using a discrete (binary) variable taking a value one in the occurrence of a conflict
and zero otherwise using an annual database comprising around 115 developing economies
in the period 1980-2012. Guided by the above econometric strategy we undertake the
estimation of both static and dynamic random-effects discrete-choice models using a large
sample of around 3,600 annual observations.
We report the results separately for civil wars and civil armed conflicts, as well the
combined category of “all conflicts”. Right hand side variables are lagged one period to reduce
potential biases arising from simultaneity. This bias, nevertheless, is not expected to be
important since most of the variables are of institutional nature or move slowly in time, being
usually less affected by conflicts contemporaneously or in the very short run.
In Appendix Table 2 we present the sample correlation among the potential
determinants of armed civil conflicts that we use in the empirical section. Results can be
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summarized as follows. First, in general there is low correlation among the potential
determinants of armed civil conflicts (except for those noted below), suggesting that
colinearity is unlikely to be a major issue in our estimated models. Second, as expected there
is a relatively high correlation between the level of economic development and resource rents
and some indicators of fractionalization. Third, and also expectedly, there is very high
correlation between both measures of political institutions.
We first discuss the results for static models and then turn to the results of dynamic
models.
Results of the static benchmark model
Starting with the benchmark regression (columns 1 to 3 in Table 1), the results lend
strong support to our theory. First, and as customary, the level of economic development –
proxied by real GDP per capita—is negatively associated with the probability of armed civil
conflict. As noted by Fearon (2007) a striking regularity is that poor countries have been
much more likely to have conflicts and civil wars than richer countries. However, such
empirical evidence is typically obtained without controlling explicitly for the magnitude of
resource rents nor institutional factors as we do below. Likewise, higher population density
tends to increase the probability of engaging in armed civil conflicts, although the parameter
is estimated rather imprecisely in the case of civil wars. In subsequent results the estimates
are more precise.
Second, the results also suggest that the level of natural resource rents affects the
likelihood of observing an armed civil conflict. As noted, we control for the amount of the
resource rents and not for the presence of natural resources as would be the case if a dummy
variable for resource exports (such as oil) is included. We find a strong and positive estimated
parameter and marginal effect, indicating that for a given level of development and density,
the higher the level of resources rents the higher is the probability of a civil conflict (as found
also by Fearon and Laitin, 2003 and Collier and Hoefﬂer, 2004).
Third, the dummy indicating that in a previous period there had been a cease of fire
provides an interesting contrast between conflicts and civil wars. The probability of observing
a civil war is lower after a truce in the previous year, while the probability of observing a
minor conflict is higher.
Finally, the results for this benchmark model also lend support to the notion that
estimating pooled-data models is inadequate. The LR test of the null hypothesis that all
individual (country) effects are exactly the same is strongly rejected (at 99.9%) thereby
indicating the need of using panel data techniques. This, of course, is not surprising when
considering that this type of models is at best a reduced-form specification estimated using a
group of very heterogeneous economies.
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Table 1
Estimated Econometric Models of the Determinants of Armed Conflicts
(Static Probit Model, Random Effects, Panel Data, 1980-2012)
Benchmark Models
Variables
Real GDP per
capita
Population
Density
Resources
rents
Trade
openness
Export
concentrat.
Financial
openness
Democracy
Checks &
balances
Religious
Polarization
Ethnical
Polarization
End of
Conflict
Constant
Observations
Countries
Estimated 𝝈𝟐𝝁
Estimated 𝝆
Log-Lik.

Economic Institutions

Political Institutions

All
-0.701
(0.099)
0.121
(0.110)
0.218
(0.056)

Conflict
-0.516
(0.088)
0.350
(0.094)
0.248
(0.054)

Civil War
-0.503
(0.138)
-0.193
(0.139)
-0.024
(0.049)

All
-1.007
(0.162)
2.153
(0.471)
0.552
(0.103)
-6.708
(1.658)
0.274
(0.133)
-1.198
(0.208)

Conflict
-0.802
(0.136)
1.729
(0.379)
0.466
(0.085)
-4.757
(1.300)
0.140
(0.116)
-0.378
(0.187)

Civil War
-0.556
(0.176)
1.219
(0.453)
0.208
(0.095)
-4.297
(1.575)
0.248
(0.157)
-1.513
(0.287)

All
-0.994
(0.167)
2.380
(0.489)
0.567
(0.108)
-7.174
(1.699)
0.225
(0.138)
-1.194
(0.217)
-0.063
(0.019)
0.135
(0.124)

Conflict
-0.784
(0.142)
1.878
(0.41)
0.495
(0.091)
-5.156
(1.360)
0.173
(0.120)
-0.378
(0.193)
-0.035
(0.018)
0.020
(0.862)

Civil War
-0.563
(0.190)
1.397
(0.489)
0.221
(0.100)
-4.625
(1.681)
0.234
(0.161)
-1.534
(0.296)
-0.041
(0.014)
0.241
(0.160)

0.734
(0.250)
0.879
(0.272)
3,641
113
1.880
(0.198)
0.779
(0.036)
-920.59

0.831
(0.199)
-1.626
(0.687)
3,641
113
1.298
(0.134)
0.628
(0.048)
-933.97

-0.266
(0.125)
1.505
(1.043)
3,641
113
1.687
(0.255)
0.740
(0.058)
-472.48

0.712
(0.254)
18.662
(5.348)
3,490
113
1.839
(0.196)
0.772
(0.038)
-843.44

0.824
(0.200)
12.139
(4.202)
3,490
113
1.298
(0.134)
0.628
(0.048)
-885.97

-0.270
(0.128)
11.176
(5.195)
3,490
113
1.385
(0.213)
0.657
(0.069)
-437.73

0.848
(0.292)
19.700
(5.447)
3,383
113
1.857
(0.211)
0.775
(0.037)
-788.29

0.811
(0.215)
12.684
(4.361)
3,383
113
1.330
(0.146)
0.639
(0.051)
-839.36

-0.245
(0.129)
11.176
(5.523)
3,383
113
1.473
(0.225)
0.684
(0.066)
-433.20

Sociological Variables
All
-0.940
(0.164)
2.281
(0.500)
0.519
(0.107)
-6.366
(1.713)
0.229
(0.139)
-1.167
(0.216)
-0.068
(0.019)
0.127
(0.124)
-1.191
(0.656)
2.754
(0.916)
0.848
(0.291)
16.375
(5.428)
3,210
106
1.694
(0.182)
0.742
(0.041)
-771.17

Conflict
-0.811
(0.147)
1.857
(0.401)
0.469
(0.088)
-4.683
(1.338)
0.185
(0.120)
-0.352
(0.192)
-0.040
(0.018)
0.009
(0.937)
-1.140
(0.517)
2.328
(0.733)
0.808
(0.215)
10.559
(4.289)
3,210
106
1.215
(0.135)
0.596
(0.053)
-820.17

Civil War
-0.546
(0.195)
1.313
(0.497)
0.197
(0.099)
-4.158
(1.681)
0.228
(0.161)
-1.531
(0.296)
-0.043
(0.014)
0.240
(0.160)
-0.049
(0.658)
0.927
(0.929)
-0.250
(0.29)
9.948
(5.498)
3,210
106
1.409
(0.222)
0.665
(0.070)
-430.10

Note: standard errors in parenthesis.
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The role of integration to the world economy
We extend the benchmark model to include our three measures of integration to the world
economy. In columns 4 to 6 of Table 1 it can be seen that countries with higher levels of trade
integration have lower probability of engaging in civil wars or in civil armed-conflicts: estimators
are strongly negative. Likewise, countries with more open capital account and therefore more
integrated to the international financial market also have a lower probability of engaging in armed
conflicts or civil wars. The evidence on export concentration is mixed: while we observed the
expected positive parameter indicating that more concentrated countries tend to have a higher
probability of a civil war, the estimate is imprecise and only significant at 88%, while it is
insignificant for the case of conflicts.

The role of political institutions
We extend our previous benchmark model to account for the role of political institutions. In
Column 7 to 9 of Table 1 it can be seen that the estimated marginal effects for the standard controls
do not differ in any significant way to those obtain by the benchmark model in column 4 to 6. This
results because the variables representing economic institutions are largely uncorrelated to the
standard controls. Note that the estimated parameters for political participation (policy) are
strongly and negatively correlated with the probability of an armed civil conflict. That is, for any
given level of resource rents, more democratic countries are less likely to slide into armed civil
conflict. The evidence on checks and balances is statistically insignificant. This would suggest that
there is a positive effect of economic institutions in reducing the chance of conflicts but it does not
necessarily reflect that they can induce a better use of resource rents.

The role of fractionalization
Some papers in the literature on the economics of armed civil conflicts –particularly, civil
wars— has pointed to society’s heterogeneity or fractionalization as a potential source of conflict
(Brunnschweiler and Bulte, 2009). We extend our econometric model of institutions with two
measures of fractionalization obtained from Teorell et al. (2010). Ethnic (religious)
fractionalization corresponds to the probability that two randomly selected people from a given
country will not belong to the same ethnolinguistic group (religion). The higher the index, the more
fractionalized is society. In Table 1 it can be seen that while religious polarization reduces the
probability of an armed civil conflict it does not correlate with civil wars. Likewise, ethnical
fractionalization increases the occurrence of conflicts but it does not induce more civil wars.
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Other potential determinants of conflicts
Savun and Tirone (2010) argue that one of the key factors that shelter some democratizing
states from domestic political violence is the receipt of democracy aid. Democracy aid decreases the
risk of conflict by reducing commitment problems and uncertainty. We use official development aid
–which includes but is not limited to democracy aid—in our econometric regressions and find that
aid (as share of GNI) is statistically insignificant.
Finally, some authors have suggested that political polarization could play some role in
fostering armed civil conflict (Montalvo and Reynal-Queirol, 2005). We found no direct effect of
polarization on the occurrence of armed civil conflicts.
Results of the dynamic benchmark model
Again we start with the benchmark regression (columns 1 to 3 in Table 3). It can be seen
that the results lend strong support to our theory. First, the level of economic development is
negatively associated with the probability of armed civil conflict. Second, higher population density
tends to increase the probability of engaging in armed civil conflicts. Third, the results indicate that
higher natural resource rents increase the likelihood of observing an armed civil conflict but we
found no evidence in the case of a civil war. These results are consistent with those for the static
models. Fourth, the lagged dependent variable is highly significant in the three benchmark
regressions indicating that a dynamic specification is needed and that results from static models
may be biased. Fifth, the LR test of the null hypothesis that all individual (country) effects are
exactly the same is strongly rejected (at 99.9%) thereby indicating that a pooled model is
inadequate and the need of using panel data techniques.
When extending the model to include our measures of integration to the world economy we
found that again countries with higher levels of trade integration have lower probability of
engaging in civil wars or in civil armed-conflicts: estimators are strongly negative. Likewise,
countries with more open capital account and therefore more integrated to the international
financial market also have a lower probability of engaging in armed conflicts or civil wars. We also
found that more concentrated countries tend to have a higher probability of having an armed civil
conflict but not a civil war.
When accounting for the role of political institutions, we found similar results as in the
static model, whereby political participation (democracy) is strongly and negatively correlated
with the probability of an armed civil conflict. That is, for any given level of resource rents, more
democratic countries are less likely to slide into armed civil conflict. The evidence on checks and
balances is again statistically insignificant. This would suggest that there is a positive effect of
economic institutions in reducing the chance of conflicts but it does not necessarily reflect that they
can induce a better use of resource rents.
Finally we found no role for polarization variables.
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Table 2
Estimated Econometric Models of the Determinants of Armed Conflicts
(Dynamic Model, Random Effects, Panel Data, 1980-2012)
Benchmark Models
Variables
Real GDP per
capita
Density
Resources
rents
Trade
openness
Export
concentrat.
Financial
openness
Democracy
Checks &
balances
Ethnic
polarization
Religious
Polarization
Lagged Dep.
Variable
Constant
Observations
Countries
Estimated 𝝈𝟐𝝁
Estimated 𝝆
Log-Likel.

Economic Institutions

Political Institutions

All
-0.422
(0.131)
0.189
(0.105)
0.140
(0.067)

Conflict
-0.312
(0.067)
0.207
(0.076)
0.137
(0.067)

Civil War
-0.268
(0.089)
0.086
(0.089)
-0.021
(0.078)

All
-0.341
(0.115)
0.564
(0.197)
0.174
(0.071)
-1.410
(0.706)
0.313
(0.150)
-0.791
(0.283)

Conflict
-0.418
(0.089)
1.729
(0.000)
0.266
(0.068)
-1.817
(0.647)
0.225
(0.131)
-0.484
(0.225)

Civil War
-0.300
(0.147)
0.685
(0.346)
0.112
(0.101)
-2.088
(1.186)
0.137
(0.185)
-0.993
(0.346)

All
-0.338
(0.090)
0.774
(0.187)
0.266
(0.067)
-1.483
(0.620)
0.366
(0.146)
-0.944
(0.241)
-0.033
(0.012)
0.249
(0.152)

Conflict
-0.393
(0.089)
1.878
(0.000)
0.259
(0.065)
-1.837
(0.645)
0.230
(0.131)
-0.378
(0.049)
-0.015
(0.011)
0.052
(0.136)

Civil War
-0.282
(0.154)
0.702
(0.375)
0.109
(0.104)
-2.078
(1.273)
0.109
(0.190)
-1.031
(0.352)
-0.017
(0.018)
0.092
(0.185)

1.973
(0.124)
-0.764
(0.561)
3,192
113
1.570
(0.515)
0.528
(0.114)
-530.96

1.470
(0.106)
-1.738
(0.594)
3,192
113
1.091
(0.428)
0.461
(0.069)
-620.8

1.861
(0.164)
-1.143
(0.838)
3,192
113
1.968
(0.997)
0.325
(0.118)
-285.18

1.852
(0.131)
0.444
(2.399)
3,192
113
2.695
(1.266)
0.622
(0.068)
-461.74

1.401
(0.109)
1.419
(2.428)
3,192
113
0.799
(0.348)
0.559
(0.070)
-516.2

1.720
(0.169)
4.009
(4.131)
3,192
113
2.303
(1.323)
0.327
(0.109)
-260.7

1.840
(0.120)
-1.595
(2.384)
3,192
113
9.406
(0.211)
0.666
(0.057)
-443.22

1.404
(0.110)
1.223
(2.353)
3,192
113
0.770
(0.335)
0.574
(0.065)
-549.5

1.969
(0.171)
4.085
(4.374)
3,192
113
2.289
(1.312)
0.333
(0.110)
-259.3

Sociological Variables
All
-0.432
(0.106)
0.877
(0.206)
0.320
(0.074)
-1.676
(0.642)
0.361
(0.150)
-0.789
(0.242)
-0.032
(0.012)
0.246
(0.152)
0.085
(0.401)
-0.480
(0.275)
1.815
(0.122)
-0.808
(2.459)
3,192
113
9.100
(4.341)
0.676
(0.052)
-434.70

Conflict
-0.464
(0.104)
1.878
(0.000)
0.296
(0.073)
-1.866
(0.715)
0.270
(0.138)
-0.378
(0.049)
-0.015
(0.011)
0.046
(0.136)
0.341
(0.449)
-0.418
(0.291)
1.387
(0.111)
1.026
(2.409)
3,192
113
1.097
(0.458)
0.575
(0.067)
-539.0

Civil War
-0.277
(0.163)
0.615
(0.370)
0.101
(0.103)
-1.758
(1.250)
0.111
(0.193)
-1.000
(0.349)
-0.018
(0.018)
0.090
(0.185)
0.321
(0.568)
-0.163
(0.411)
-1.699
(0.170)
2.997
(4.430)
3,192
113
2.294
(1.372)
0.314
(0.107)
-258.3

Note: standard errors in parenthesis.
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6. Conclusions (to be added)
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Table 1
Armed Civil Conflicts, 1970-2010
Algeria (1991-08)
Angola (1975-01)
Argentina (1974-77)
Bangladesh (1975-92)
Burkina Faso (1987)
Burundi (1991-08)
Cambodia (1990-98)
Cameroon (1984)
Central African Republic (2002, 2009-10)
Chad (1976-79, 1982, 1989-94, 1997-02, 2005-10)
Chile (1973)
Colombia (1970-10)
Comoros (1989, 1997)
Congo, Dem. Rep. (1978, 2006-08)
Congo, Rep. (1993)
Cote d'Ivoire (2002-04)
Croatia (1995)
Djibouti (1991-94, 1999)
Egypt, Arab Rep. (1993-98)
El Salvador (1972, 1979-91)
Ethiopia (1970-10)
Ghana (1970-95)
Guinea (2000-01)
Haiti (1989, 2001, 2004)
India (1970-71, 1979-10)
Indonesia (1975-05)
Iran, Islamic Rep. (1979-88, 1990-93, 1996-01, 2005-10)
Iraq (1970, 1973-96)
Israel (1970-10)
Kenya (1982)
Lebanon (1975-76, 1982, 1985-86)
Liberia (1980, 1989-90, 2000-03)
Madagascar (1971)

Malaysia (1974-75, 1981)
Mali (1990, 1994, 2007-09)
Mauritania (1975-78)
Mexico (1994-96)
Morocco (1971, 1975-89)
Mozambique (1977-84, 1991-92)
Nepal (1996-06)
Nicaragua (1977-79, 1982-90)
Niger (1991-97, 2007-08)
Nigeria (2004, 2009-10)
Pakistan (1971, 1974-77, 1990, 1995-96, 2004-10)
Panama (1989)
Papua New Guinea (1989-96)
Paraguay (1989)
Peru (1982-99, 2007-10)
Philippines (1970-10)
Rwanda (1991-94, 1996-02)
Saudi Arabia (1979)
Senegal (1990, 1992-93, 1995-98, 2001-03)
Sierra Leone (1991-99)
South Africa (1970-88)
Sri Lanka (1984-09)
Sudan (1970-72, 1976, 1983-10)
Syrian Arab Republic (1979-82)
Thailand (1974-82, 2003-10)
Togo (1986)
Trinidad and Tobago (1990)
Tunisia (1980)
Uganda (1971-08)
Uruguay (1972)
Venezuela, RB (1982, 1992)
Yemen, Rep. (1994)
Zimbabwe (1973-79)

Source: UCDP/PRIO Armed Conflict Dataset (2012).
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Table 2
Correlation Matrix of the Determinants
of the Occurrence of Armed Civil Conflicts
GDP per Populatio Resource
capita
n Density rents
Population
Density
Resource
rents
Share
of
energy
Trade
Openness
Capital
Openness
Checks and
balances

Share of Trade
Capital
Checks & Democracy Ethnic
Religious
energy
Openness Openness balances
Fractional. Fractional.

0.03
0.54

-0.28

0.41

0.07

0.43

0.00*

0.00*

0.09

0.01

0.42

0.04

0.25

0.06

0.01

0.38

0.16

0.03

0.10

0.06

0.38

Democracy 0.33

0.22

-0.07

0.07

0.07

0.37

0.85

-0.34

-0.00*

-0.03

-0.02*

-0.18

-0.38

-0.41

0.08

-0.00

-0.05

0.01*

0.01*

0.07

0.02

0.26

-0.15

-0.22

-0.04

-0.01*

-0.19

-0.34

-0.35

0.71

Ethnic
-0.37
Fractional.
Religious
-0.15
Fractional.
Language
-0.47
Fractional.

0.30

Note: All correlations significant at 90% confidence except those marked with an asterisk.
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