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Abstract

There is a substantial body of research on the calculation of the costs of
con�ict, but so far no satisfactory methodology has been proposed that is able
to combine all potential channels in one single analysis. This paper uses the
existing literature and its problems to propose a methodology for doing so.
The speci�c problems addressed in this study include the measurement of

welfare, the imputation of missing data, the validity of the econometric tech-
niques used in the estimation of con�ict costs, the di¤erentiation of existing
con�ict databases and the possibility of both direct and non-direct e¤ects.
These challenges are described in detail in this paper and a comprehensive
methodological roadmap is proposed to be able to estimate the Global Eco-
nomic Costs of Con�ict. This contribution is an important continuation of our
research agenda with regards to the calculation of the Global Economic Costs
of Con�ict.
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1 Introduction

Nobody doubts that the world is su¤ering greatly as a result of violent con�ict. The
actual scale of this su¤ering, however, is di¢ cult to determine and authors who have
tried to do so have come up with a range of estimates. It is nonetheless important
and interesting to determine the scale of the total global costs of con�ict in order
to acknowledge its signi�cance. Additionally, it may contribute to a more focused
discussion about attempts to reduce the terrible and costly consequences of con�ict.
After all, one needs to have a reasonable estimate about the actual size of these costs
to be able to draw conclusions regarding the reduction thereof.

Previous authors have contributed signi�cantly to the calculation of con�ict costs
and their work is pivotal for the further development of the �eld. In this paper, the
previous contributions are used to propose further improvements to existing method-
ologies and to suggest reasonable methods to address issues that require further at-
tention. Clearly, the current methodology does not exist in a vacuum and is comple-
mented with case studies that address speci�c con�icts. These case studies play an
important role in pointing out which particular channels should be taken into account
in a cross-country study, such as this one. The current paper has a larger focus and
provides a methodology for estimating the Global Economic Costs of Con�ict. Case
studies, on the other hand, are able to provide much more detailed information at the
national or regional levels, which is more useful in the actual determination of policies
designed to reduce con�ict consequences, whereas cross-country analysis is important
because of its ability to focus attention on the issue of con�ict cost reduction.

In the following section, I discuss the current state of the art, both in terms of case
studies and in terms of cross-country analyses. In section 3, a number of weaknesses
in the existing literature are highlighted and in the section after that, I propose a
solution for these problematic issues. That section basically stipulates the roadmap
for future research on the Global Costs of Con�ict. The �fth section gives some
practical hints about the further development of our research plans and the �nal
section concludes.

2 Current State of the Art

Most of the previous contributions to the �eld of con�ict cost calculation have focused
their attention on case studies. As mentioned earlier, case studies have signi�cant
value and can be very interesting as an inspiration for the types of costs that one
should include in a calculation of the global costs of con�ict. For that reason, despite it
not being the main focus of this paper, the �rst subsection contains some information
about a number of important case studies that address the issues that are typical
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for case studies related to con�ict cost calcualtions. A complete overview of case
studies and other research in the �eld of con�ict cost analysis can be found in Bozzoli
et al. (2008). In the subsection that follows, the existing cross-country studies are
discussed, highlighting both the methodologies used as well as the actual results found
previously.

2.1 Case Studies

Case studies are very valuable (see also De Groot et al., 2009, for a more detailed
description of di¤erent case studies), but su¤er from a number of problems. One of
the main problems is the limited consistency across studies. Di¤erent analyses about
particular con�icts tend to come up with wildly varying estimates. The 1981-1985
con�ict in Nicaragua, for example, has been estimated to have cost between 0.08
billion US$ (Stewart et al., 2001) and 1.13 billion US$ (according to a 1988 study
by the Instituto Latinoamericano de Plani�cacion Economic y Social, as reported
by DiAddario, 1997) per year, expressed in constant 2000 dollars: a thirteen-fold
di¤erence. However, one of the things illustrated particularly well by case studies, is
that all con�icts are di¤erent. Not only are the underlying causes of con�ict di¤erent,
the consequences can also vary a lot depending on the initial conditions of the national
economies, the way the con�ict is resolved and the role other states play. Finally, an
important place where case studies are able to play a pivotal role is in documenting
the channels through which con�icts impose costs. There are several case studies that
analyse speci�c channels, which can indicate whether those channels are su¢ ciently
important to be included in cross-country analyses as well.

One of the best examples of a case study that looks at only the development of
GDP, independent of the sources through which GDP is a¤ected, is by Abadie and
Gardeazabal (2003), who use a counterfactual approach to look at the costs of the
Basque con�ict in terms of GDP per capita. The authors use the non-Basque Spanish
regions to recreate an arti�cial region with ex ante characteristics that are very similar
to the Basque Region�s. They then compare the development in the con�ict-a¤ected
true and the con�ict-free arti�cal Basque Regions to see what the impact of the
presence of con�ict is on the growth of GDP. They �nd that after about 20 years, the
true Basque Region lags behind the arti�cal con�ict-free one by approximately 10%.
Contrary to Abadie and Gardeazabal, Kelegama (1999) attributes the opportunity
costs in terms of GDP forgone as a result of the con�ict in Sri Lanka to speci�c
channels. He uses data on military expenditure to calculate the amount of forgone
investment, and calculates the in�uence of forgone investment on the growth rate
of GDP. Additionally, he analyses temporary losses in production on the basis of
destroyed assets, and the losses due to forgone tourism. Finally, he even includes the
rehabilitation costs of displaced persons as a cost of the con�ict. In total, for the
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periods 1983-87 and 1990-94, Kelegama �nds an annual cost of 3.3% of GDP1.

Reitschuler and Loening (2005) address a speci�c element of con�ict and how it
in�uences the rate of economic growth. They look at Guatemala and consider whether
military expenditures have a positive or a negative in�uence. They actually �nd a
non-linear e¤ect, with low rates of military expenditure having a net positive e¤ect,
but high rates of expenditure having a negative e¤ect. According to Reitschuler and
Loening, the threshold at which military expenditures begin having a negative e¤ect
on growth in Guatemala is found at approximately 0.33% of GDP. Burnham et al.
(2006) address another important con�ict consequence that is often forgotten: health
e¤ects. The authors look at excess mortality in Iraq after the American invasion,
using a large household survey. They �nd that during the con�ict, the mortality rate
increased from 5.5 to 13.3 per 1000 people, implying that a total of 655 thousand
additional people have died as a result of the con�ict.

Arrazola and De Hevia (2006) look at the Spanish Civil War to analyse the rates
of return on education for men and women. While not the prinicipal aim of their
contribution, they highlight the fact that con�icts have a signi�cant impact on edu-
cation levels, which a¤ects a country�s long-run growth potential. This implies that
when discussing the costs of con�ict, costs in terms of education should be considered
too. After all, education is a necessity for long-run economic development and the
destruction of the educational capacity of a population can be harmful to that long
run growth.

2.2 Cross-country analyses

Studies that use a cross-country perspective generally assume the consequences of
con�ict to adhere to a common pattern across countries and time periods (after con-
trolling for variables that can be country- or time-speci�c). A number of these studies
have speci�cally aimed at analysing the overall impact of con�ict on GDP growth, or
on another measure of costs. However, before discussing these studies that addressed
overall con�ict costs from a cross-country perspective, a small number of studies need
to be highlighted that address, like some of the case studies, speci�c channels through
which con�ict costs accumulate. The examples discussed here speci�cally di¤er from
the types of costs already discussed in the previous subsection (such as Cappelen,
1984, who uses cross-country methods to look at military expenditures and growth).

Van Raemdonck and Diehl (1989) contribute to the discussion on the consequences
of con�ict by drawing attention to the long run. They provide an exhaustive list of
negative and positive long-term e¤ects resulting from con�ict, arguing that this is a

1Expressed in constant 2000 dollars, he �nds a total cost of 16.74$ billion, or 1.72$ billion per
year (Bozzoli et al., 2008).
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topic that is underlit in the existing literature. Murdoch and Sandler (2004) do a
similar thing for the existence of spillover e¤ects. They argue that con�ict has e¤ects
that are felt beyond the borders of a con�ict country and a¤ect growth rates in neigh-
bouring countries too. They show that, indeed, neighbouring countries risk forgoing
growth due to the presence of neighbouring con�ict. The impact of one additional
neighbour in con�ict is equal to approximately 30% of the impact of domestic con�ict.
Their result is robust to variations in the sample used, the de�nition of neighbours
and di¤erent con�ict types. Finally, Lai and Thyne (2007) look at education, where
they �nd that con�ict can a¤ect the accumulation of education through two channels:
the destruction of a state�s education system and the reallocation of resources away
from education. They �nd evidence for the �rst channel, but not for the second, and
they also show that these conclusions hold mostly for high-intensity con�ict, whereas
low-intensity con�icts do not su¤er signi�cantly in terms of education.

In the more general literature on the cross-country estimation of the costs of con-
�ict, most attention has always been paid to Collier�s (1999) contribution. However,
a number of earlier papers have paved the way for Collier�s paper to be written.
First of all it should be noted that the cross-country con�ict literature is actually
embedded in the overall growth literature. Barro and Lee (1994) already include war
e¤ects in their overall estimation of growth explanations, although they found no
signi�cant result. Sala-i-Martin (1997), on the other hand, does �nd a negative e¤ect
of con�ict on subsequent GDP growth using an alternative methodology. The �rst
noteworthy attempt that speci�cally focuses on the overall impact of con�ict on GDP
is from Stewart and Humphreys (1997), who compare several indicators in con�ict
nations with values before the con�icts start and with indicators in groups of similar
countries. The indicators they consider include investment, government expenditure,
exports and imports, savings, mortality et cetera. The authors do not follow up on
their conclusions and merely conclude that con�ict indeed impacts economies.

As mentioned above, Collier (1999) has had the largest impact on the literature
and it continues to be highly in�uential. He focuses on civil con�icts only, because of
the perceived economic strengthening e¤ects of international con�ict. Collier argues
that civil con�ict a¤ects growth through the destruction of resources, the disruption
of infrastructure and social order, budgetary substitution, dissaving and portfolio
substitution of foreign investors. The �rst four of these channels are expected to
in�uence an economy only during con�ict, whereas the �nal one is likely to continue
having an e¤ect after the restoration of peace. This led Collier to come to his theory
that the length of the con�ict is going to in�uence the impact of the post-con�ict
period. In particular, he argues that long-running con�icts are more likely to be fol-
lowed by a growth increase, whereas short-lasting con�icts will su¤er reduced growth
rates over a longer period of time. His way of testing this is by including not only
the number of months of con�ict per period and the number of post-con�ict months,
but also the interaction of the number of post-con�ict months and the length of the
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preceding con�ict. From his regression model, Collier concludes that during civil con-
�ict, the annual growth rate is reduced by 2.2%2. After a one-year con�ict, the �ve
post-con�ict years will have a growth rate 2.1% below the growth path in absence
of con�ict. On the other hand, after a 15-year con�ict, the post-war growth rate is
5.9% higher.

Following Collier (1999), the next contribution comes from Imai and Weinstein
(2000), who address several speci�c issues. First, the authors focus strongly on in-
vestment, which they argue is the most important channel through which con�ict
in�uences the economy, and the e¤ect is expected to take place particularly through
private investment (as opposed to public). Second, they want to show that �scal
policy is a¤ected by con�ict which is likely to harm economies in the long run. Fi-
nally, the authors want to di¤erentiate con�icts by their geographical spread. The
authors start by showing simple output from pooled OLS regressions, but then argue
that such an analysis is not necessarily correct. The two main problems they identify
regard the statistical soundness of using OLS and the fact that the data availability
is not random3. They suggest following King et al.�s (2001) method of multiple im-
putation to increase the scope of their dataset. For each variable they compute, the
authors compute �ve di¤erent values, which are used separately in order to arrive at a
robust conclusion. To improve the robustness of the estimation, Imai and Weinstein
suggest using Islam�s (1995) error-correction model with random e¤ects. In the end,
the authors�results con�rm their hypotheses regarding the in�uence of investment.

Hess (2003) follows a very di¤erent approach from the standard Collier-style re-
gressions. He sets out to estimate how much income people would be willing to give
up in order to live in a peaceful world. He employs a technique developed by Lucas
(1987) and compares the consumption path of the world�s citizens with a hypothetical
consumption path in a world in which there is no con�ict at all. Hess di¤erentiates
between di¤erent intensities and locations of con�ict and concludes that that a large
external war fought on one�s home territory that lasts at least a year has a nega-
tive impact of nearly twenty percentage points. Hess �nds that citizens in di¤erent
countries are willing to permanently give up di¤erent percentages of their income in
order to live in a permanently peaceful world. For example, citizens from nations
such as Iraq, Angola and Cyprus are willing to give up approximately 65, 40.5 and 7
percent respectively. Expressed in 1985 dollars and using the 1985 size of the world

2Imai and Weinstein (2000) claim that Collier (1999) misinterprets the results he �nds. They
argue that Collier overstates his growth e¤ects by a factor 10, but this appears to be an incorrect
statement. Collier�s argument that "the coe¢ cient on Warmonths must be multiplied by 120 to
arrive at the e¤ect on the annual growth rate" aims to seek out the e¤ect of a decade-long con�ict.
Assuming the dependent variable is average GDP growth, this means that indeed per year of con�ict,
GDP growth is reduced by 2.2% and not by 0.2% as claimed by Imai and Weinstein.

3In other words, the availability of data, and thus the inclusion of observations, is related to
the presence of con�ict, as the presence of con�icts is likely to in�uence the quality/ability of data
reporting.

6



population, he concludes that all people would together be willing to permanently
forgo approximately 400 billion dollars.

Gupta et al. (2004) address the �scal consequences of con�ict from a cross-country
perspective. They simultaneously estimate a system of equations, looking for the in-
�uence of con�ict on GDP growth, government revenue and defense expenditures,
using the Generalized Method of Moments (GMM) estimation technique. They con-
clude that con�ict, or the risk thereof, increases military expenditure, which crowds
out investments in other sectors, such as infrastructure and education. According to
their estimations, there is no evidence for a further impact of (the threat of) con�ict
on GDP, apart from these �scal e¤ects. However, when using a di¤erent measure for
domestic con�ict and terrorism, they �nd that a direct e¤ect of con�ict does take
place.

3 Gaps in the Literature

While the existing literature addresses a number of interesting issues, there are clearly
several gaps that still need to be addressed in order to be able to estimate the actual
costs of con�ict. The issues can be divided in a set of theoretical challenges and a set
of practical problems, and they are discussed as such.

3.1 Theoretical Issues

In general, the current literature has been following a fairly standard approach and
there has been little debate on the di¤erent theoretical perspectives on the mea-
surement of the global economic costs of con�ict. Of course there are exceptions,
in particular Hess�s (2003) approach which indeed approached the question from a
wholly di¤erent angle. However, staying within the currently prevailing body of lit-
erature, there are several issues that need to be addressed. The �rst of these is the
measurement of welfare. As is fairly standard in economics, GDP or GDP per capita
is often used as measures of welfare. The validity of this indicator as a measure of
welfare has been subject to debate. Unorthodox solutions, such as the measurement
of happiness4, may sound attractive, but are obviously impractical. A more accessi-
ble measure of welfare could, for example, be consumption. After all, one cannot eat
GDP (Davidson, 2000), and a measure of consumption may thus be much more in-
dicative of welfare than a measure of GDP. However, from a practical perspective it is
unfortunately impossible to gather consumption data for a worldwide representative
sample over a long time period. The lack of alternative measures of welfare implies

4The government of Bhutan is currently the only country in the world expressing its national
output not in terms of GDP, but in terms of National Happiness.
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that GDP must be used, but it should be considered merely as a proxy for welfare.
Unfortunately, this welfare proxy is not able to integrate important welfare-impeding
elements such as increasing inequality and mortality beyond its in�uence on poten-
tial GDP. In addition to the debate concerning the proxy that is most appropriate in
welfare analysis, the choice of previous authors to look at GDP per capita is at best
debatable as well. After all, if the population size is endogenous to the presence of
intensity of con�ict, this distorts the measurement of the e¤ect of con�ict5.

Related to this, there has been only little discussion as to whether current method-
ologies actually include all di¤erent channels through which con�ict a¤ects welfare.
Con�ict spillovers that a¤ect neighbours have been the topic of several studies (Mur-
doch and Sandler, 2004; De Groot, 2010), but have not previously been included in
any previous cross-country analysis of the global costs of con�ict. This is an unfor-
tunate development as these authors have shown that the welfare e¤ects (in terms of
GDP) are indeed signi�cant and may contribute greatly to the global costs of con�ict.
In addition to the international spillovers, there are other indirect e¤ects of con�ict
that are not always included in previous analyses. In particular, one can think of
con�ict-related damage that a¤ects the long-run growth rate of an economy, such as
a permanent reduction in educational attainment, a signi�cant reduction of social
capital or long-term environmental degradation. While it is not necessarily possible
to include all the e¤ects mentioned in a �nal analysis, it is important to at least
acknowledge their existence. The spillovers of con�ict costs are easily dealt with in
regression analysis, but the reductions in educational attainment and social capital
can also be dealt with as long as the researcher takes a very long-run perspective.
After all, a permanent dent in educational attainment is likely to in�uence a country�s
development only in the long run. Environmental degradation, on the other hand, is
an entirely separate issue. In part, environmental degradation will in the long run
impact GDP and thus be felt, particularly in countries that are dependent on tourism
or require their natural resources as a source of income. But an undetermined share
of the environmental degradation is not accounted for and this will remain the case
until a way is developed to properly value environmental wealth.

The next theoretial issue is something that has actually been addressed in some
of the more recent work. It concerns the way con�ict characteristics are included
in analyses that look at the global costs of con�ict. Individual con�icts di¤er in
many dimensions, including intensity, geographical spread, the type of di¤erences
that are being contested and the location of the con�ict that is taking place. The
UCDP/PRIO dataset (Gleditsch et al., 2002) is most commonly used and di¤erenti-
ates between low-intensity (25-999 battle deaths per year) and high-intensity (�1000)
con�icts, and the researchers at PRIO have recently made strides towards quantifying

5In other words, if con�ict only costs lives, but the rest of the population stays equally productive,
using a measure of GDP per capita would imply a con�ict has no cost. Instead, using total GDP
incorporates the decreased population size as a cost of con�ict.
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the geographical spread of con�ict (Raleigh and Hegre, 2005). After all, low-intensity
con�icts that only a¤ect one particular region are not as likely to a¤ect the long-run
growth rate of a country as large-scale con�icts are that may be a¤ecting the entire
structure of a nation. For that reason, it is important to include these di¤erentiations
in any con�ict analysis. The type of di¤erence that is being contested may also be
highly relevant. There are cases in which con�icts may in fact improve the prospects
of a nation, for example when popular uprisings are battling with autocratic or klep-
tocratic regimes. In other cases, for example in the removal of Idi Amin by Tanzanian
troops, international con�ict can be bene�cial as well. Finally, the location of con�ict
is very important. A con�ict that takes place in one�s own territory is much more
likely to be a¤ecting welfare than con�icts being fought in another�s territory. We ar-
gue that for international con�icts, the e¤ects should be modelled to be very di¤erent
for the nation in which the actual �ghting takes place than it is for others. This is
particularly true in situations in which developed nations are involved in developing
nations� con�icts, which was the case at the end of the colonial era, as well as in
later situations such as Vietnam, Iraq and Somalia. Particularly regarding intensity,
some studies do make this di¤erentiation. For example, Collier (1999) only considers
the high-intensity con�icts. This is one possible strategy, although for wide-spread
con�ict with relatively few battle deaths, one would also expect a large impact, par-
ticularly in terms of reduced investment and reduced international con�dence. For
that reason, further changes must be made to accommodate all the di¤erent elements
in which con�icts can be di¤erentiated.

The �nal theoretical issue that remains understudied is related to Collier�s (1999)
War Legacy arguments. He shows that the in�uence of post-con�ict development
depends on the length of the con�ict itself6. While in itself a correct point, he does
not develop the argument far enough. For reasons similar to the ones put forward by
Collier, it is reasonable to argue that the �rst year of con�ict (ie con�ict initiation)
is likely to a¤ect a country more strongly than a subsequent year of con�ict (ie
con�ict continuation). Similarly, one can wonder whether the so-called peace dividend
should be expected to be equal during all years that are considered to be part of the
post-con�ict period. A di¤erentiation between the year during which the con�ict
ends (ie peace initiation), the �rst fully con�ict-free year (ie peace establishment)
and subsequent years (ie peace continuation) is worth testing. This is not to say
that Collier�s argument should be ignored. Both his War Legacy arguments and a
di¤erentiation regarding the exact timing of con�ict start and end may be relevant.

6Collier (1999) shows that short-lasting con�icts have lower growth rates after the con�ict has
ended, whereas long-lasting con�icts result in increasing growth rates after the end of the con�ict.
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3.2 Practical Issues

The econometric methodology employed is among the most important gaps in the
existing cross-country con�ict literature. While important work has so far been done
regarding the creation of the perfect framework for estimation, more can and needs
to be done to generate estimations that are more coherent, inclusive and consistent.
The perfect methodology compares the situation in which con�ict occured with the
exact same situation in absence of con�ict. This is obviously impossible, although for
speci�c country studies some valid attempts have been made to closely approximate
the perfect framework of analysis7. In the case of cross-country studies, however,
replicating a con�ict-free world is not feasible. Instead, by necessity, economists have
turned to regression analysis to achieve more usable results, which in some ways tries
to do the same: regression analysis tries to isolate the e¤ects that can be contributed
to particular factors (including the presence of con�ict). The problem of such analyses
is the identi�cation of causal e¤ects, with many di¤erent factors changing at the same
time.

Both Collier (1999) and Imai and Weinstein (2000) use Ordinary Least Squares
(OLS), as well as Fixed E¤ects (FE) and Random E¤ects (RE) models to correct
potential bias introduced by the use of OLS, but their conclusions are di¤erent. Col-
lier (1999) concludes that neither �xed, nor random e¤ects models deliver superior
results compared to OLS, whereas Imai and Weinstein �nd the opposite. Hess (2003)
argues in favour of OLS, but using standard errors that are Newey-West robust, cor-
recting for unknown heteroskedasticity and allowing for serial correlation. Gupta et
al. (2004) propose to use the Generalized Method of Moments (GMM) estimation
technique to correct for autocorrelation and autoskedasticity and �nally Kang and
Meernik (2005) employ Two-Stage-Least-Squares (2SLS) to estimate the in�uence of
con�ict on growth and vice versa simultaneously. It is clear that the use of simple
pooled OLS is not feasible when there is a lagged dependent variable, as well as
unobserved heterogeneity. Particularly when some of the unobserved country char-
acteristics are correlated with some of the included explanatory variables, one must
employ a dynamic panel data method, such as the ones described by Bond (2002).
While OLS is infeasible due to the possible existence of unobserved heterogeneity, the
RE and FE estimators are unable to consistently estimate time-invariant variables
and the standard errors cannot be consistently estimated. None of these techniques
are able to deal with simultaneous causation either. The classic solution for the
problem of simultaneous causation is the use of Instrumental Variables (IV) or 2SLS.
However, the need to to �nd instruments for all potentially endogenous variables and
the di¢ culties of testing the validity of the instruments are underappreciated in the

7A well-known example of such a successful study is Abadie and Gareazabal (2003) who study
the Basque con�ict. For more comments about the di¢ culties of constructing valid counterfactuals
in case studies, see De Groot et al. (2009).
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existing literature. Kang and Meernik (2005), in particular, only instrument con�ict,
but no other potentially endogenous variables, such as foreign aid or investment.

In addition to the problem of estimation consistency, another issue requires atten-
tion. In growth regressions, it is common to control for many variables that directly
a¤ect growth, such as investment, education and population growth. However, due to
the overarching in�uence of con�ict on many facets of economies, the changes happen-
ing to these di¤erent control variables are likely to be endogenous to the occurrence
of con�ict. If this is neglected and only the direct in�uence of con�ict on growth is
taken into account, the estimated costs of con�ict will be a signi�cant underestima-
tion. In extreme cases, where many control variables are included or where con�ict
a¤ects growth only through a limited number of channels, one may even conclude that
con�ict does not a¤ect GDP growth at all. In order to accommodate this problem,
one needs to separately estimate the e¤ects of con�ict on the control variables used
in the estimation and subsequently quantify this in�uence in terms of its in�uence on
growth. The fact that previous authors, such as Collier (1999) neglected to do this,
is another indication that the costs found by those authors are more likely to be an
underestimation than an overestimation.

Another particularly important issue is that of data imputation. No-one doubts
that the presence of con�ict a¤ects the probability that data is available. If, instead,
data missingness were random and the degree of missingness were not too large, one
could perform the regression analysis on the available sample and correct for the fact
that it is a sample and not the entire population. However, when missingness is re-
lated to the variables of interest (con�ict), not correcting for this issue leads to biased
estimates. For that reason, researchers should take utmost care to impute the miss-
ing data before running any regressions. Given the di¢ culty of imputing data very
precisely, a more e¤ective methodology would be to estimate both a point estimate
for all missing values and a con�dence interval and repeatedly draw a distribution of
values for the variables of interest. An important thing to keep in mind is that the
imputation of missing variables is made signi�cantly easier and more precise when
one is able to use sources that are closely related to the indicator one wants to impute.
In other words, one can use other indicators of the same variable (e.g. education) in
order to construct an indicator that is as good as possible.

The �nal issue that needs to be dealt with in practice is the step from regression
to total sum of costs. Hess (2003) did a terri�c job, with his calculation of the
willingness to pay of each representative consumer in every country. This is the kind
of step that has been missing from most other papers in the �eld. A conclusion like
Collier�s (1999), that the presence of con�ict in a country causes damage equal to
2% of GDP is interesting8, but it is not the whole story. Apart from the fact that

8In fact, Collier (1999) already comes closer than some of the earlier writings on the topic.
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it ignores con�ict consequences su¤ered outside the country itself, it also does not
actually put a monetary value on the costs of con�ict. Having a particular estimate
for how much di¤erent con�ict types and con�ict-related occurrences cost in terms
of GDP, it is straightforward to calculate an annual sum for the total global costs of
con�ict. This requires, however, two important considerations. The �rst concerns the
question whether one wants to calculate all the costs resulting from con�ict during a
particular year, or whether one wants to calculate all the costs of con�icts happening
during a particular year. In the �rst case, the methodology is very straightforward,
whereas in the second case, one needs to estimate the impact of con�ict on future
GDP, and the estimations start to di¤er depending on the existing length of the
con�ict. The second issue is that of future discounting. Deciding how long into the
future con�ict is going to in�uence growth (�ve years, according to Collier, 1999, and
what the appropriate discount rate is (1.5%, according to Bilmes and Stiglitz, 2008),
strongly in�uence the expected outcomes.

4 Proposed Estimation Methodology

As documented above, a signi�cant number of di¢ culties need to be overcome to be
able to consistently estimate the Global Economic Costs of Con�ict. In this section, a
methodology is proposed to come up with a concise, consistent and complete estima-
tion of these costs of con�ict. As a �rst step, as mentioned earlier, one has to think
about the indicator one wants to include in order to measure costs. Gross Domestic
Product (GDP) is an attractive measure, because it incorporates most of the di¤erent
elements that one would want to include, including e¤ects in terms of infrastructure
damage, increased depreciation, reduced investment and increased mortality. Partic-
ularly in order to include the increased level of mortality, it is important not to use per
capita GDP, because this endogenises the con�ict if it has an in�uence on the size of
the population. Other arguments in favour of using GDP as a relevant cost measure9

For example, Organski and Kugler (1977) argued that the post-con�ict increased growth rate, also
known as the Phoenix E¤ect, meant that economies were not in fact a¤ected by con�ict at all.
Unfortunately, Organski and Kugler seem to confuse stock and �ow variables in this case. If GDP
were a stock variable (such as savings, or capital) and the stock would be replenished by an increased
growth rate after the con�ict, then con�ict would indeed not have a long-term e¤ect. Instead, GDP
is a �ow variable, so even if a country returns to its original growth path thanks to post-con�ict
conditional convergence, total production would still be lower, which is what we quantify as a cost
of con�ict. For example, if a nation�s GDP is 2% below potential growth during a 2-year con�ict,
followed by four years of post-con�ict boom with 1% above growth, it will have returned entirely to
its pre-war growth path. However, during those years, it will still have lost 2% (year 1) + 4% (year
2) + 3%+2%+1%+0%, for a total of 12% of GDP (ignoring any potential discounting) due to the
con�ict.

9Particularly compared to unconventional welfare indicators, such as National Happiness. But
even for more common indicators, such as consumption, there are no long-run time series available
that cover most of the world.
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include its wide availability and its ease of interpretation. A clear disadvantage of
using GDP is its exclusion of mental su¤ering, particularly due to mortality of loved
ones. Unfortunately, it is di¢ cult to quantify this and the literature on the valuation
of life is beyond the scope of this research project10.

Using the above measure of welfare, an appropriate methodology for estimating
con�ict costs is required. As we have seen earlier, the use of OLS, RE or FE models is
fraught with problems and should be avoided if possible. The idea, however, to use a
growth equation in order to estimate the cross-country in�uence of con�ict on growth
is still valid. Therefore, a more practical methodology is required for the correct
estimation of a regression of the style that we are proposing. The solution for the
problem is the application of the Arellano-Bond estimator (Arellano and Bond, 1991),
which transforms the existing model into �rst di¤erences. Although this introduces
correlations between the endogenous variables, the di¤erenced error term and some
of the control variables, it also provides instruments from the model itself that can
be used to estimate the e¤ects of the lagged regressors. The problem of the Arellano-
Bond estimator is that it is not entirely clear what the in�uence of sample size is
on the consistency of the estimator. For large samples, the estimator is clearly more
e¢ cient and has superior properties, but for smaller samples the inconsistent FE
estimator may possibly be superior. Windmeijer (2005) has proposed one way to test
the robustness of the Arellano-Bond estimator in the case of �nite samples, which we
are required to use here.

Another problem in the previous literature has been the way in which con�ict
has entered the regressions used to estimate the total costs of con�ict. First of all,
a di¤erentiation has to be made between low- and high-intensity con�icts. As low-
intensity con�icts are likely to have in�uence on growth than high-intensity con�icts,
we will focus only on the latter and leave the former outside the analysis. Second, it
is important to recognise that di¤erent con�ict elements are likely to have di¤erent
e¤ects. For example, the �rst break-out of con�ict is likely to have a much larger
in�uence than the continuation of an existing con�ict, even though in the previous
literature these would have both simply been recorded as the presence of con�ict. For
that reason, I propose to di¤erentiate between con�ict initiation (confstart), con�ict
continuation (confcont), the year a con�ict ends (confend), the �rst complete year of

10Bilmes and Stiglitz (2008, pp. 93-95) document di¤erent ways of valueing lives. The Department
of Defence pays out $500,000 as compensation for the death of an American soldier. In other
situations, juries often reach much higher amounts, up to $269 million in one famous case. The
Environmental Protection Agency estimates the value of a life lost at $7.2 million, which is in the
medium range for di¤erent government departments. Bilmes and Stiglitz use this same amount,
which is supposed to be represent potential future income lost. However, it is clear that the values
of lives in other countries are valued much lower because of this. It is therefore not feasible to put
a monetary value on the average life, but using GDP (and not GDP per capita) and discounting
future lost GDP should account for these facts and in fact be able to give more di¤erentiation in
terms of productivity of a person.
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peace (peaceyear1) and the continuation of peace (peacecont), which are all expected
to be a¤ected by con�ict in di¤erent ways. Third, a di¤erence has to be recognised
between interstate and intrastate con�icts. The �rst is more likely to be supportive
of a country�s social cohesion, whereas the second is more likely to break it down.
Furtermore, in the case of interstate con�ict, it is highly relevant whether con�ict is
fought on one�s home territory or not. For example, the involvement of the United
States or its allies in wars varying from Vietnam to Iraq and Afghanistan is probably
less in�uential in terms of GDP growth than it would have been if con�icts of similar
intensity had taken place on the territory of the United States (or its allies). For
that reason, the di¤erentiation in terms of con�ict initiation and continuation, as
well as peace times is not as relevant for con�icts one participates in outside the
home territory. Furthermore, Collier�s (1999) arguments regarding War Legacy are
very strong and these need to be included as well. The �nal con�ict-related e¤ect
that needs to be included in the analysis is related to spillovers, which can be easily
included, following the methodology proposed by Murdoch and Sandler (2004).

Furthermore, the current estimation methodology is signi�cantly underestimating
the Global Economic Costs of Con�ict, because it does not include the indirect costs
that are e¤ectuated through channels that are controlled for in the current estimation
(in particular, channels such as education and capital). For that reason, we propose
to estimate the in�uence of con�ict on the variables used as control variables in the
�rst stage of the analysis. This will yield point estimates for the in�uence of con�ict
variables on these di¤erent controls. Using the point estimates for the coe¢ cients
found in the �rst-stage regression, we can thus quantify the in�uence exercised by
con�ict through the control variables.

Having determined the type of data required for the calculations we propose,
there is the signi�cant problem of data availability. For many reasons, data sources
are rarely available on the scale required for suitable analysis. This is particularly
problematic because the data availability is related to the occurrence of con�ict, and
not randomly distributed. For that reason, it is absolutely adament to use advanced
methods to impute data that is required to come up with a reasonable estimation.
The works of King et al. (2001), Honaker and King (2010) and Honaker et al. (2009)
are going to be very useful here. In the �rst two papers, they show the theory behind
their multiple imputation model, which form the basics for the development of a
programme called Amelia II that is introduced in the third paper. In summary,
the multiple imputation methodology uses all the variability of the data to come up
with estimated values for the missing variables, under the assumption that the data
is Missing At Random, conditional on the information that is available. So if the
probabality of data being missing is dependent on the presence of con�ict, this is
not a problem as long as con�ict is included in the same dataset. Additionally, the
methodology uses the distributions of all other variables to simulate the underlying
(unobserved) distribution. For that reason, the inclusion of proxies that have slightly
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Figure 1: This �gure illustrates the way through which con�ict in�uences growth. The
0-line is a normalised growth path for an unidenti�ed nation. The coe¢ cients are as
follows: confstart = �0:04, confcont = �0:02, confend = �:01, peaceyear1 = +0:02,
peaceyear2�5 = +0:01. Assuming a con�ict breaks out during year 1, the costs of
that will be the total shaded area (adjusted for discounting), as it this is the total
shortcoming assuming the con�ict ends immediately. During year 2, if the con�ict
has not ended, but in fact is "continuing", the assumption is once more that the
con�ict will end immediately at the start of year 3 and the costs attributed to year 2
will be the lined area.

di¤erent availabilities improve the programme�s ability to estimate a usable proxy for
the variable that one wants to approximate. For example, for the measurement of the
degree of human capital, a typical proxy being employed would be the percentage
of people who have completed at least secondary education. However, this proxy
is directly correlated to the literature rate, which may have a di¤erent pattern of
missingness and is thus a useful addition to the dataset before employing the multiple
imputation methodology.

The outcomes of Honaker et al.�s (2009) methodology has a certain degree of
uncertainty, and for that reason, the authors advice to run the programme several
times and create several versions of the imputed dataset. These datasets only di¤er in
terms of the missing imputed data and can be separately employed in our estimation
model. Honaker et al. also describe methods to combine the estimates resulting from
their imputation and the subsequent analysis into an appropriate form.
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Finally, having determined the coe¢ cients of all relevant variables, we can use this
to estimate to actual costs of con�ict in a particular year. However, this is not actually
su¢ cient. In order to come up with an estimate of the costs of con�icts occuring
during the current year, one must also include costs resulting from current con�ict
that are e¤ectuated in the future. Figure 1 illustrates an example of a country�s future
costs of con�ict, using the coe¢ cient parameters described there11. The con�ict start
during year 1 clearly puts the country at a below-capacity growth path, which it
is expected to return to after four years (and in this example, it is expected to
supercede). The second year�s con�ict continuation in principal appears to have a
smaller e¤ect, but it should be remembered that the con�ict not only reduces con�ict
in this year, but also postpones the future recovery, which in itself constitutes further
damage. In this particular example, a �ve-year interval is chosen over which con�ict
is still expected to exercise in�uence, but this is obviously arbitrary. In fact, the
correct interval has to be determined empirically through extensive further research.
The exact costs of the con�ict used in this example depend on two further factors.
Firstly, the actual size of GDP, with which the damage in the percentage of GDP is
multiplied in order to be able to sum up this con�ict and other con�icts occurring
elsewhere and secondly, the size of the discount rate. There have been di¤erent
arguments regarding the size of the discount rate, but in order to �t with the most
common literature, we will be using the long-run average risk-free rate as a reasonable
proxy. Of course, di¤erent estimations are provided using alternative rates of discount
(like 1.5%, as Bilmes and Stiglitz, 2008, assume).

5 Future Research Agenda

The future research agenda is going to consist of the completion of the research
outline sketched in the previous section. In the �rst stage, a strong emphasis will be
put on the collection of data, and the combination of a large range of datasets. This
stage combines the selection of datasets usable as proxies for education, investment,
et cetera with the decision-making regarding which variables are to be included in
the analysis (policy-related variables, such as democracy are a signi�cant question).
Additionally, during this research stage, the di¤erent con�ict indicators are further
de�ned, looking at both home con�ict and neighbouring con�ict. Having combined
the datasets into a usable and comparable format, it becomes visible how large the
problem of missing data is. Given that it is already quite sure the problem is actually
rather large, it is expected that some signi�cant data imputation is going to be
required. Once this has been done, the di¤erent imputed data sets will ready to be
used to make a range of estimations, using the Arellano-Bond estimator, as well as
the FE estimator in order to be able to compare its consistency.

11It is important to notice that Figure 1 uses a country whose growth rate has been normalised.
In absence of con�ict, its growth rate would thus be 0.
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Once the de�nitive decision regarding the econometric model has been taken, we
can then interpret the coe¢ cients of the results. These coe¢ cients are going to be the
inputs for the �nal analysis that is going to yield an estimate for the Global Economic
Costs of Con�ict. In this stage it is important to remember that the indirect e¤ects,
which play through the variables used as control variables during the �rst stage, need
to be taken into account as well.

6 Conclusion

This paper has given an overview of the existing literature regarding the calculation of
the costs of con�ict. While many interesting studies have previously been published
that strongly contribute to the existing body of literature, we show that there is still
some signi�cant room for improvement. In fact, there are a large number of questions
that one can pose regarding the existing literature, and we propose a number of
improvements. One question that we have not addressed, however, is the following:
Why calculate the Global Economic Costs of Con�ict?

We believe one can make strong arguments in favour of the calculation of the
costs of con�ict. After all, it is well-known that (civil) con�ict is a strong inhibitor
of economic growth and that it negatively a¤ects welfare in many ways. However, in
order to stimulate further research regarding the topic of the reduction of the e¤ects
of con�ict, one must �rst know what the e¤ects of con�icts are. One can say that
the solution and reduction of con�ict is part of a large cost-bene�t analysis, but that
without knowing what the costs of con�ict are, one cannot know the bene�ts of its
reduction. It has previously been seen from the results of Stern (2006) that having
a cost estimation for a global threat is able to spur an international movement to
combat the threat at hand. While our aims our more modest, we hope the current
paper is able to contribute to the existing debate regarding the importance of the
reduction of (the e¤ects of) con�ict.
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