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Postconflict Transitions: An Overview 


I brahim Ahmed Elbadawi 

In the two to five years immediately following end of conflicts, UN peacekeeping 
operations have succeeded in maintaining peace, while income and consumption 
growth rates have been higher than normal and recovery on key education and health 
indicators has been possible. Aid also has been super-effective in promoting recovery, 
not only by financing physical infrastructure but also by helping in the monetary 
reconstruction of postconflict economies. However, sustaining these short-term gains 
was met with two difficult challenges. First, long-term sustainability of peace and 
growth hinges primarily on the ability of postconflict societies to develop institutions 
for the delivery of public goods, which, in turn, depends on the capacity of post
conflict elites to overcome an entrenched culture of political fragmentation and form 
stable national coalitions, beyond their immediate ethnic or regional power bases. 
Second, after catch-up growth runs its course, high levels of aid could lead to overva
lued real currencies, at a time when growth requires a competitive exchange rate and 
economic diversification. Successful peace-building would, therefore, require that 
these political and economic imperatives of postconflict transitions be accounted for 
in the design of UN peacekeeping operations as well as the aid regime. 

Transitioning from civil war to sustainable peace is complex. Success starts 
with basic transitions: from warfare to peacekeeping to ensure the security of a 
country and its communities; from large armies to public agencies of law and 
order to ensure the security of individuals and their property rights; from 
military- to civilian-dominated state institutions. These transitions are necess
ary to effectively manage aid and establish the policies and institutions needed 
for sustained and widely shared growth. 

The five articles of this symposium deal with postconflict transition. The 
articles address UN peacekeeping operations and the prospects for sustainable 
peace, the role of policy credibility in preventing war and promoting peace, 
country performance in the aftermath of civil war, and the consequences of aid 
for macrostability and growth. All of the articles analyze panel data of global 
samples of conflict and nonconflict countries covering at least 30 years, 
drawing on extensive new evidence on postconflict economies. 

Ibrahim Elbadawi is a lead economist in the Development Economics Research Group of the World 
Bank; his email address is ielbadawi@worldbank.org. 
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I. PEACEBUILDING AND POLITICAL CREDIBILITY 

Two articles deal with peacebuilding and the related restoration of political 
credibility. 

Peacebuilding and UN Peacekeeping Operations 

The article by Nicholas Sambanis sets the stage by examining the effectiveness 
of UN peacekeeping operations in maintaining "sustainable" or "participa
tory" peace (that is, the capacity of a sovereign state to resolve by means other 
than war the natural conflicts to which all societies are prone). Peace involves 
not just the end to war but the absence of significant residual violence, undi
vided sovereignty, and a minimum level of political openness. 

According to Sambanis's model, the probability of peace building success 
depends on the degree of hostility and the extent of local and international 
competencies for peace building. 1 Maximizing the peacebuilding space requires 
greater commitment by the international community. 

Holding other control variables at their sample means, Sambanis estimates 
that going from facilitative (monitoring and reporting) to transformational 
(multidimensional, enforcement, and transitional administration) peacekeeping 
increases the probability of peacebuilding success by 36 percent? He also 
investigates the long-run impact of UN missions on the duration of peace, 
defined as the absence of war (or "negative peace"). Using a survival prob
ability model, he finds that UN intervention is still highly significant and 
reduces the risk of peace failure by 50 percent. But the strongest influence on 
reduced proneness to a new war outbreak, consistent with much of the litera
ture on civil war onset, is associated with local capacity variables. 
Fast-growing, rapidly diversifying, and high-income economies are far more 
likely than others to experience longer peace duration, even when hostilities 
remain high. 

Political Credibility and Peacebuilding 

Philip Keefer suggests lack of political credibility as an additional, if not 
alternative, factor influencing the risk of civil war.3 He argues that because 
weakly credible leaders cannot persuade the majority of their citizens to believe 
their promises, they have no incentive to make broad-based programmatic pol
icies. Instead, they are likely to undertake policies that benefit the few groups 
that believe their promises. This tendency leads to the underprovision of public 

1. Doyle and Sambanis (2000) first developed this insight. 
2. See Doyle and Sambanis (2006) for extensive discussions of mandates of UN peacekeeping 

operations. 
3. The recent empirical literature has been dominated by the debate over whether the hazard of the 

onset of civil war is better explained by "greed" or "grievanceft factors. The dominant view, espoused 
by Fearon and Laitin (2003) and CA>lIier and Hoeffler (2004a), is that greed factors are more important 
(see Bodea and Elbadawi 2007 for a critique of this view). 
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goods, the overprovision of private goods, and high levels of corruption. In 
such a distorted environment, he argues, citizens are less likely to resist poten
tial insurgency or other efforts to unseat incumbent elites. Lack of political 
credibility also raises the risk of conflicts by weakening resistance to an incipi
ent counterinsurgency. Moreover, weakly credible leaders are incapable of 
mounting effective counterinsurgency efforts, because they are inept at making 
credible commitments to counterinsurgents. 

Keefer measures political credibility using continuous years of competitive 
elections for democracies and the presence of institutionalized or programmatic 
political parties for autocracies. Embedding these two variables in a standard 
model of civil war onset, he obtains broad support for his hypothesis across 
several samples. 

Given the connection between civil war and the accumulated effects of low 
or negative growth, political credibility and the provision of public goods-and 
hence growth-should have strong implications for peace building. Keefer's 
contribution is important because it goes to the deep institutional issue of what 
determines the provision of public goods, growth, and the risk of conflict as 
well as the prospects for sustained peace when war ends. 

II. PERFORMANCE AND POLICIES IN POSTCONFLICT ECONOMIES 

Civil war is considered the most devastating type of conflict, because it has 
much more destructive effects on economic activities, social capital, and insti
tutions than multistate wars do. The collapse of income and economic and pol
itical insecurity associated with civil wars causes agents to divert their assets 
and factors of production toward subsistence sectors and to move their capital 
out of the country (Collier 1999). The associated loss of national income 
reduces revenues at the very time that public investment is needed to rebuild 
and protect the country. 

The last three articles deal with the quantitative economic performance of 
postconflict countries. The first examines basic indicators of economic perform
ance, health and education, political development, demographic trends, and 
conflict and security issues before and after civil wars. The other two explore 
two neglected macroeconomic aspects of postconflict policies: the role of aid 
with respect to "monetary" reconstruction and the equilibrium path of the real 
exchange rate (RER). 

The Aftermath of Civil War 

Siyan Chen, Norman V. Loayza, and Marta Reynal-Querol analyze the cost 
of war and the prospects for recovery in the aftermath of war in cases in 
which resolution of conflict led to at least 10 years of uninterrupted peace. 
The event framework is convenient for assessing how postconflict countries 
perform both absolutely and relative to two control groups, one drawn from 
a global sample of comparable nonconflict countries, the other from the 
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geographic region of the conflict country. The most striking result pertains to 
the tremendous postwar surge in per capita income, which rises about 2.4 
percent above the prewar level. The strong recovery in income is linked to the 
high potential for catch-up growth following the destruction of war. The non
monotonic trend of per capita growth suggests that aid flows are time sensi
tive (Collier and Hoeffler 2004b). The growth rebound is also associated with 
a rapid decline in inflation and the realignment of fiscal policy away from 
military expenditure. 

Interestingly, in some areas of social development (such as infant mortality 
and primary-school enrollment), postconflict countries have made progress 
despite war. The authors suggest that this progress may reflect the ability of 
these countries to partake in the global public goods associated with inno
vations in medicine and service delivery in education and health. Despite such 
progress, the cost of war is substantial, as reflected in the absolute and relative 
decline in income in conflict countries and their slower progress in improving 
political and economic governance or social indicators tied to combatants 
(such as adult male mortality and secondary-school enrollment). 

Aid and "Monetary" Reconstruction 

Christopher Adam, Paul Collier, and Victor Davies discuss the financing 
implications for the government of the decline in the demand for money 
associated with reduced income and asset substitution away from domestic 
money, which, they argue, is likely to worsen the trade-off between seignio
rage and inflation. Because the government needs to finance higher military 
expenditure during conflict and borrowing is not likely to be an option, 
however, the discount rate-and the inflation rate the government is willing 
to tolerate-increases. As a result of the slow recovery in the demand for 
money in the aftermath of conflict and the high level of financing, inflation is 
not likely to decline even after war ends. The key insight of this article is that 
without aid, conflict and postconflict countries are likely to experience explo
sive inflation; aid can help reestablish the preconflict equilibrium level of 
inflation. In this sense, aid can finance postconflict "monetary" reconstruction 
akin to its better known role with regard to physical reconstruction in the 
aftermath of war. 

The empirical results suggest that postconflict aid stimulates the demand for 
money-directly, by substituting for seigniorage, and indirectly, by restoring 
income growth and supporting a modest portfolio shift in favor of domestic 
money. Simulations of the model suggest that plausible levels of postwar aid 
sustained over a 10-year period would restore real money balances to about 
2.8 percentage points of gross domestic product (GDP) (an increase of about 
50 percent over the end-of-conflict level) and cut inflation by almost a half, to 
just over 10 percent a year. 
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Aid and Real Exchange Rate Competitiveness 

During civil war, the same factors that led to the decline in income and the 
demand for money disproportionately affect the tradables sector. The extent of 
recovery in this sector is thus likely to have a significant effect on postconflict 
growth. Aid can directly contribute to the growth of the tradables sector as 
well as to nontradables productive and service sectors, such as infrastructure 
and financial services. 

Elbadawi, Kaltani, and Schmidt-Hebbel provide evidence that despite receiv
ing substantial aid flows, postconflict countries experienced only moderate 
RER overvaluation during the postconflict cycle. Although aid is robustly 
associated with RER in the long run, it is not a major factor in explaining the 
disequilibrium behavior of the RER.4 Using the RER misalignment index in a 
growth model encompassing aid effectiveness, they corroborate evidence that 
aid promotes growth but with diminishing returns. They also find support for 
the views that RER overvaluation has direct negative level effects on growth 
and that financial development is positively associated with growth. 
Accounting for these level effects and other traditional growth controls, they 
find that RER overvaluation further reduces growth through its interaction 
with aid. In contrast, the interaction effect between RER overvaluation and 
financial development is positively associated with growth. Simulations of the 
effect of a one standard deviation increase in RER overvaluation suggest that 
the loss in per capita growth for postconflict countries that are highly depen
dent on aid and have weak financial sector could be as high as half a percent. 

III. DESIGN OF PEACEKEEPING OPERATIONS AND TIMING AND 


DELIVER Y OF AID 


UN peacekeeping operations-the dominant instrument for peace building in 
the post-Soviet era-have succeeded in maintaining peace in the two to five 
years after the end of civil wars. Postconflict countries have enjoyed higher 
than normal growth rates in income and consumption. Development aid has 
been particularly effective in promoting recovery, not only by financing phys
ical infrastructure but also by helping in the monetary reconstruction of post
conflict economies. 

Unfortunately, these short-term gains are not always sustained in the longer 
run, especially after the UN mission ends. Although the support of the United 
Nations, the World Bank, and other external actors remains critical, the long
term sustainability of peace and growth hinges primarily on the ability of post
conflict societies to develop institutions for the delivery of public goods. 

4. This is likely to be partly because, although aid remained high in postconflict countries, it was 
sustained over the 10-year postconflict period. Like most aid-recipient countries, these countries may 
also have managed their aid in a way that protects their macroeconomic competitiveness (Elbadawi, 
Kaltani, and Soto 2007). 
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Creating such institutions is particularly challenging in these countries, 
however, for two main reasons. First, most peacebuilding initiatives are based 
on wealth- and power-sharing agreements across regions and communities 
within a country. In the short-run, such agreements may be necessary to 
redress historical grievances and hence promote peace. In the longer run, 
however, they may inculcate a political culture of subnational retrenchment 
and entitlements that impedes the ability of political elites to establish viable 
national coalitions. Because a fragmented political class is not likely to be 
able to make credible promises outside its immediate region or ethnic group, 
public goods are underprovided, corruption is high, growth is suboptimal, and 
the risks of future conflicts may be high. Second, after postconflict economies 
exhaust their catch-up growth potential, high levels of aid could lead to 
overvalued real currencies, at a time when growth requires a competitive 
exchange rate and economic diversification. 

Given the political and economic imperatives of postconflict transitions, 
how UN peacekeeping operations are designed, mandated, and supported and 
how and when aid is delivered appear to be the keys to success. 

FUNDING 
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Short- and Long-Term Effects of United Nations 

Peace Operations 


Nicholas Sambanis 

In an earlier study Doyle and Sambanis (2000) [Doyle, Michael W., and Nicholas 
Sambanis. 2000. "International Peacebuilding: A Theoretical and Quantitative 
Analysis." American Political Science Review 94(4}:779-801.] showed that United 
Nations (UN) peace operations have made positive contributions to peacebuilding in 
the short term, helping parties implement peace agreements. But are the effects of UN 
peace operations lasting? Because the UN cannot fight wars, such operations should 
not be used to enforce a peace. Peacekeeping operations contribute more to the 
quality of the peace-that is, to secllting more than the mere absence of war-than to 
its duration, because the effects of such operations dissipate over time. For peace to be 
self-sustaining, countries must develop institutions and policies that generate economic 
growth. UN peace building lacks a strategy for fostering self-sustaining economic 
growth that could connect increased participation with sustainable peace. The inter
national community would benefit from an evolution that uses economic reforms to 
plug the gap between peacekeeping and humanitarian assistance on the one hand and 
development on the other. JEL codes: D74, F35, H56 

In the first quantitative study of the effects of United Nations (UN) peacekeeping 
in post-civil war transitions Doyle and Sambanis (2000) presented evidence 
that UN peace missions can help shore up the foundations for successful peace
building. They proposed a simple model in which peace building outcomes are 
a function of three factors: the level of hostility prevalent at the start of the 
peace process, local capacities for reconstruction and development, and inter
national capacities for peace building (mainly UN peace operations). 
Controlling for levels of war-related hostility and pre- and postwar levels of 
local capacities, they found that UN peace missions have had a significant 
impact, increasing the probability that peace is established following civil war. 

Nicholas Sambanis is professor of political science at Yale University; his email address is nicholas. 
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This article extends the earlier study in a number of ways. It conceptualizes 
successful peace building as the achievement of self-sustaining peace, a view 
that is more consistent with the policy community's understanding of peace. It 
analyzes the effect of UN missions (using a definition of peace that includes a 
modest measure of democratization) and identifies the determinants of the dur
ation of peace (defined simply as the absence of war). The analysis looks 
beyond the short-term effects of UN missions to consider whether countries 
that receive UN assistance enjoy better outcomes over the long run than those 
that do not. The results of extensive robustness tests of the empirical analyses 
are presented in order to establish the positive effects of UN missions. 1 

The article presents several new empirical results. It shows that the same 
factors that may lead parties to the negotiation table make implementation of 
peace agreements more difficult. In countries with deep hostilities after long 
and bloody wars, for example, factions are more likely to sign a peace treaty 
when they realize they cannot win a military victory. By that point, however, 
levels of trust are so low and local capacities so depleted that implementing a 
peace agreement may prove difficult without external assistance. It is precisely 
such settings that UN assist in peace implementation can prove invaluable. The 
UN can help by providing assurances through monitoring and policing and by 
supporting institution-building efforts by providing technical assistance. 

The UN has a greater effect on ensuring "participatory peace" than on 
securing the mere absence of war.2 UN missions can have lasting effects if they 
help keep the peace in the early stages of the peace process, when the risk of a 
return to war is greatest. They can also help by designing or helping to build 
institutions that can make the peace self-sustaining. Over the longer term the 
effects of UN missions diminish; self-sustaining peace relies more on a return 
to economic growth and development. 

The article is organized as follows. Section I discusses conceptualizations of 
peace building that inform the measure of peacebuilding success used in the 
analysis. Section II presents the model, the data, and empirical results on the 
short-term effects of UN missions. Section III discusses how the non-random 
assignment of UN missions can affect estimates of the effects on UN peace
building efforts. Section IV analyzes the longer-term effects of UN missions. 
Section V concludes with a discussion of policy implications. 

I. WHAT CONSTITUTES A PEACEBUILDING SUCCESS? 

Peace can be thought of as a continuum, ranging from no peace (war) to "nega
tive peace" (absence of war) to social harmony (Boulding 1964). Social harmony 

1. These robustness tests are too extensive to present here. They are posted on the author's Web site, 
which provides the data needed to replicate them (http://pantheon.yale.edul-ns237/indexlresearch. 
html# Peace). 

2. For elaboration of the argument that the UN should not fight wars and relevant case evidence, 
see Doyle and Sambanis (2006). 

http://pantheon.yale.edul-ns237/indexlresearch
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is an elusive goal for most societies. What standard of peace, then, should be the 
goal for societies emerging from civil war?3 The mere absence of war does not 
reflect what is needed for peace to be self-sustaining in troubled societies; the 
best standard is what Doyle and Sambanis (2006) call participatory peace, a 
state that involves an end to the war, the absence of significant residual violence, 
undivided sovereignty, and a minimum level of political openness (participatory 
peace is inconsistent with extreme authoritarianism). 

Peace can also be defined more narrowly, as the mere absence of war. This 
article analyzes both the determinants of peace defined narrowly as the absence 
of war and the broader concept of participatory peace. It argues that attaining 
the goals set by the participatory peace standard helps set the foundations for 
self-sustaining peace in the long run. 

Participatory peace is meaningful if it can be sustained after the peace
keepers leave. In extensive discussions in the UN Security Council, sustainable 
peace was proposed as the ultimate purpose of all peace operations, with sus
tainability defined as the capacity for a sovereign state to resolve by means 
other than war the conflicts to which all societies are prone. "Peace-building," 
Secretary-General Kofi Annan noted, "is an attempt, after a peace has been 
negotiated or imposed, to address the sources of present hostility and build 
local capacities for conflict resolution" (Annan 2001, p. 2). Few observers 
would think that peace had been successfully built in countries in which armed 
peacekeepers must remain to deter attacks that would derail the peace. 

This article evaluates peace building outcomes, recognizing that a peace that 
lasts without external assistance is more solid than one that requires the UN to 
hold the country together. Not all civil wars have had been followed by UN 
peace operations; among those that did the UN departed soon after the end of 
the war in some cases and stayed on for several years to manage a fragile peace 
process in others. This makes it difficult to determine just when the war really 
ended, as UN reconstruction and peace building mandates sometimes require a 
UN presence for several years after the end of armed conflict. Although it is 
easier to evaluate all peace processes at the same point (say, two or five years 
after the cessation of major hostilities), doing so would be inconsistent with 
the concept of self-sustaining peace that is the goal of UN intervention. 

One way around this problem is to evaluate peace building outcomes two 
years after the peace process starts, redefining the end of the war to include the 
peacekeepers' departure. A peace treaty, military victory, or the completion of 
a UN operation could mark the start of the peacebuilding process. 

There is no a priori clear relation between the way a civil war ends and how 
long the peace process lasts. Wars that end in peace treaties typically last longer 

3. Civil wars are defined as large armed conflicts between the government of a sovereign state and 
domestic challengers able to cause significant destruction in reciprocal violence. Discussion of the 
concept and measures of civil war, as well as detailed coding notes for the measure used here, can be 
found in Sambanis (2004). 
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than wars that end in victories, but the peace process after such wars may be 
shorter if the treaty provides a roadmap for a more rapid transition to peace. 

UN peace operations also differ in their duration and mandate. There is no 
clear relation a priori between the duration of a UN mission and the prob
ability of peacebuilding success. How long or how short UN missions must be 
to succeed depends on underlying conditions. A long mission may suggest that 
the peacebuilding environment is difficult; it also gives the UN more opportu
nities to fail. The opposite can also be true: the longer the peace is kept, the 
more likely it is that a stable peace will be built, partly because of the contri
bution of a UN mission that stays the course. 

In all cases examined here the effect of the "therapy" on the eventual health 
of the "patient" country is evaluated two years after the therapy is complete. 
Treaties and victories are "therapies" with obvious dates. A UN peace 
"therapy" ends when military forces are withdrawn. 

Participatory peacebuilding success is a binary variable, coded 1 if all the 
components of participatory peace are satisfied two years after the end of the 
war (including the departure of the peacekeepers). If war resumes before then, 
if sovereignty is divided, if there is significant residual violence, or if the coun
try's Polity score (level of political openness) is below a minimum threshold, 
the mission is coded 0 (peace failure).4 Peacebuilding failures can occur while 
the UN is still there; successes cannot. This sets a high bar for success, causing 
several cases of successful peacekeeping (that is, cases in which there is partici
patory peace but the UN remains in place) to be dropped.s 

The data used in the empirical analysis include peace processes following all 
civil wars that started after December 31, 1945, and ended before January 1, 
2000. Each peace transition is an observation; wars that were ongoing at the end 
of December 1999 are excluded, unless a significant peace process had begun 
before then. If a peace process starts and fails immediately, it is coded as a peace 
failure in the first month.6 This coding rule leaves 121 cases, 84 of which are 
coded as failures and 37 of which are coded as successes of participatory peace. 

4. The Polity threshold (an index measuring regime characteristics and classifying countries along a 
democracy-autocracy range) is low (3 on a 20-point scale). This threshold excludes extreme autocracies 
and the most repressive regimes. This component of the peacebuilding definition excludes "peaces of the 
grave» ("peaces" in which all of the enemy are dead or in prison). 

5. Results are stronger with the DS2000 definition of participatory peace, which is similar to that 
used here but does not drop cases in which the UN mission was still present when peace building 
outcomes were measured. 

6. In some cases the UN sends troops before the war ends or already has troops in place when a new 
war starts (an example is Angola, where a new war began in 1997, while UN peacekeepers were on the 
ground). In such cases if the war does not end within the two-year period, it is coded a peacebuilding 
failure. In the analysis of the long-run effects of UN missions, if the violence continues (or intensifies) 
while UN troops are deployed, it is coded a peace failure during the first month of the peace process (an 
example is Somalia). An argument can be made that such cases should be dropped, because cases of 
enforcement missions present special challenges. If all such cases are dropped, the results for UN 
missions become much stronger. 
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II. DETERMIl\:ANTS OF PEACEBUILDING SUCCESS II' THE SHORT TERM 

The main hypothesis tested here is that UN peace operations contribute 
positively to the peace, controlling for other relevant factors. Drawing on the 
DS2000 model, the analysis uses different empirical measures for each of the 
three dimensions that should shape peace building outcomes (hostility, inter
national capacities, and local capacities). The explanatory variables are 
described briefly here; Doyle and Sambanis (2006) provide an extensive discus
sion of the rationale for including them in the model. 

Explanatory Variables 

Hostility is measured by the number of deaths and displacements, the number of 
factions, the signing of a peace treaty, the type of war (ethno-religious or not), the 
level of ethnic fractionalization, and the war's duration.7 Greater hostility 
(ethno-religious war, high fractionalization, no treaty, many factions, long wars, 
and many deaths and displacements) should make peace building success less likely. 

Local capacities are measured with country-level indicators of socioeco
nomic development. The overall level of development is measured by electricity 
consumption per capita or by the annual rate of change in real per capita 
income and the level of real per capita income--or by all three measures. 
A higher level of development should help peacebuilding, because the country 
can more easily rebuild after war. 

Another local capacity indicator works in the opposite direction: if the 
economy is heavily dependent on natural resources, peace building will be more 
difficult, because the economy will be more susceptible to external commodity 
price shocks and because resource-rich economies tend to have weak or corrupt 
political institutions. Resource dependence can be measured using primary 
commodity exports as a percentage of GDP or a binary indicator of oil 
export-dependent countries (defined as a country in which fuel exports make 
up more than a third of total merchandise exports). Local capacities can be 
seen as measures of institutional quality and of the economic opportunity costs 
of returning to war: greater capacities imply higher opportunity costs and 
better institutions, hence a better chance of building peace. 

Deficiencies in local capacities and intense postwar hostility may be offset by 
international capacities. The key measures of international capacities are the pre
sence of UN peace operations, the predominant form of multilateral peace oper
ation since 1945.8 The mandates of UN missions are coded based on a close 
reading of each mission's operational guidelines, status of forces agreements 

7. Summary statistics and additional controls are presented in the Supplemental Appendix to this 
article, available at http://wber.oxfordjournals.orgl 

8. Controlling for the presence of non-UN missions (which do not seem to be effective) does not 
affect the results (see the additional results on the author's Web site). Shimizu and Sandler (2002) show 
that there is a public good component to peacekeeping, as evidenced by the pattern of contributions, 
which tend to be borne disproportionately by large countries in both UN and non. 

http://wber.oxfordjournals.orgl
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(where available), and UN documents that indicate how much of the mandate 
was actually implemented.9 Mandates reflect the mission's strength, its technical 
and military capabilities, and the level of international commitment. They are 
classified as observer missions (in which civilian officials or military officers 
monitor a truce or treaty); traditional peacekeeping (in which formed military 
units monitor a truce or treaty); multidimensional peacekeeping (in which a peace 
treaty authorizes interuational civilian officials and military units to help build or 
rebuild political, economic, and social institutions); and enforcement missions, 
some of which included the transitional administration of the country (in the 
absence of consent, international military forces intervene to impose peace). 

The mere presence of a UN mission might help build peace by signaling to 
the factions that the international community is watching or that more help is 
available. A binary variable is therefore used that indicates that a UN mission 
is present, regardless of its mandate. Alternatively, one could distinguish 
between facilitative missions, which provide monitoring and reporting (obser
ver and traditional peacekeeping operations), and transformational UN mis
sions (multidimensional, enforcement, and transitional administration), which 
have a more intrusive mandate and seek to transform rather than merely 
contain a conflict. One could also distinguish consent-based missions from 
those authorized under Chapter VI of the UN Charter. Coding UN involve
ment in these different ways allows a nuanced argument to be developed about 
the conditions under which the UN can help build self-sustaining peace. 

Other controls for international capacities can include a measure of foreign 
economic assistance. It was not possible to measure the amount of economic 
assistance available to all countries from all sources (NGO, bilateral, multilate
ral). Moreover, reconstruction assistance is likely to be an endogenous variable. 
A control was therefore used for the amount of per capita net current transfers 
to the balance of payments. 10 A number of other controls were also used in 
robustness tests (see the Supplemental Appendix). 

Results 

A logistic regression of the variable participatory peace is estimated two years 
after the war's end (table 1). All variables have the expected relation with 
peace building success.11 Model A controls for the presence of transformational 

9. Although coding the mandate is difficult in some cases, the results are robust to recoding 
ambiguous cases (see the additional results on the author's Web site). 

10. This measure is obviously not perfect. The Supplemental Appendix reports results without this 
variable as well as results obtained using slightly different coding of it (results on the UN are not 
affected). For the period after 1970, data on effective development assistance as a percent of GDP are 
used (see the discussion on the author's Web site). 

11. Clustering and bootstrapping of the standard errors are dropped in the Supplemental Appendix. 
This affects the results for some variables (electricity consumption in particular is less robust). UN 
intervention is measured in three ways, all of which yield significant results (confidence intervals with 
bootstrapping exclude zero). 

http:success.11
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TABLE 1. Logit Models of Participatory Peace Two Years after the End of 
War 

Variable Model A Model B 

Ethnic war 
(Wartype) 
Log deaths and displaced 
(Logcost) 
Number of factions 
(Factnum) 
Net transfers per capita 
(Transpop) 
Multidimensional peacekeeping 

operation and enforcement 
(TransfUN) 
Any UN intervention 
(Unintrvn) 
Signed peace treaty 
(Treaty) 
Electricity consumption 
Per capita (ldevl) 
Primary commodity 
Exports/GDP (lsxp2) 
Constant 

Pseudo-R 2 

Log-likelihood 

-1.5885* 
(0.5110) 

-0.3179* 
(0.1370) 

-0.6074* 
(0.2291) 
0.0388* 

(0.0118) 
3.1039* 

(1.0290) 

1.5799* 
(0.6654) 
0.0562* 

(0.0281) 
-7.7346* 
(2.1829) 
5.3226* 

(1.5400) 
0.34 

-49.02 

-1.6075* 
(0.4952) 

-0.3392* 
(0.1391) 

-0.5686* 
(0.2699) 
0.0275* 

(0.0118) 

1.9247* 
(0.6118) 
1.6153* 

(0.6643) 
0.0422 

(0.0282) 
-7.8967* 
(2.2121) 
5.4447* 

(1.5529) 
0.32 

-49.99 

"Significant at least at the 5 percent level. 
Note: Reported figures are coefficients. Figures in parentheses are robust standard errors. 

Number of observations = 119. Participatory peace is coded as a binary variable: it takes the 
value 1 if, two years after the war's end or the end of a UN mission, there is no new civil war, no 
significant residual violence, and no divided sovereignty over the country's territory and the politi
cal system has a minimum level of political openness (3 on a scale of 1-20 in the Polity IV 
dataset). It takes the value 0 otherwise. See table S.2 in the Supplemental Appendix for results 
using slightly different versions of this variable and for more discussion of the coding. 

Source: Author's analysis based on data is described in the text and in the Supplemental 
Appendix on the author's Web site (http://pantheon.yale.edu/-ns237/indexlresearch.html#Peace). 

UN missions only; it compares their effect to no UN intervention and all other 
types of intervention. Model B controls for any UN intervention, regardless of 
mandate. The significant positive effects persist when an ordinal measure of 
peacebuilding is used that distinguishes mixed outcomes from unquestionable 
successes (see the additional results available in the Supplemental Appendix 
and on the author's Web site). 

The definition of self-sustaining peace creates a left-censoring problem in a 
few cases. Because UN missions are required to leave before they can be coded 
as peacebuilding successes, in a few cases outcomes are coded more than two 
years after the end of the armed conflict; in all other cases coding is done at 
the two-year mark. (This issue is addressed at length in the Supplemental 

http://pantheon.yale.edu/-ns237/indexlresearch.html#Peace
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Appendix, which shows that it does not affect the results.) Only 10 cases are 
coded with a time lag. One way to get at the fact that in these cases the UN 
had more time to implement its mandate is to control for the duration of all 
peace missions. Adding this control to the model and interacting it with UN 
mandates makes transformational UN missions less significant, although a 
joint significance test with mission duration overwhelmingly rejects the null 
hypothesis of no effect (P = 0.01).12 

Using the core model with a categorical variable denoting the type of UN 
mandate (facilitative or transformational), the probability of peacebuilding 
success changes when one changes the values of some of the explanatory vari
ables while holding other variables at their means (for continuous variables) or 
medians (for binary or categorical variables). Moving from a facilitative to a 
transformational peacekeeping operation increases by 36 percent (the confi
dence interval ranges from 9 to 55 percent).13 

These results are robust to extensive specification and robustness tests. Some 
of the additional controls include the size of the government military (per 
capita), a measure of the government's capacity to deter external intervention, 
including by the UN; an indicator variable for Cold War conflicts, a measure 
of systemic constraints to UN intervention (the UN could intervene with 
greater ease after the Cold War); region-specific effects;14 and time trends in 
the data, captured with a variable denoting the decade during which the war 
started. Results are also robust to alternative econometric assumptions and esti
mation methods (as shown in the Supplemental Appendix). 

Getting the UN mandate right is critically important. It is not sufficient 
to send large numbers of troops to the field; troops must be given rules of 
engagement and a mandate to make peace. The number of peacekeeping troops 
alone is not a good predictor of peace building success: there is no statistically 
significant difference between the number of peacekeepers per square kilometer 
that participate in transformational and facilitative missions. IS This result 
suggests that the Security Council often underfunds and underresources trans
formational missions, which on an average should be given more troops to deal 

12. The correlation between transformational UN and interaction with mission duration is 83 
percent. Controlling for the duration of all UN missions makes the coefficient of transformational UN 
significant (P-value is 0.001), as shown in the Supplemental Appendix. 

13. This analysis can also be conducted for joint effects, changing more than one variable at once if 
such changes tend to go together. One could, for example, combine the shift from facilitative to 
transformational peacekeeping with a change in the treaty variable from 0 to 1, as most 
transformational peacekeeping missions require a treaty. 

14. No regional differences in peacebuilding outcomes were found, although the UN is less likely to 
intervene in Asia and more likely to intervene in Europe or Africa. Geographic region was thus used as 
an instrumental variable in a two-stage least squares model that treats UN intervention as an 
endogenous regressor. UN intervention is still positive and significant in these regressions (see the 
Supplemental Appendix and the author's Web site). 

15. A comparison of the means cannot reject the null hypothesis of no difference (P = 0.94). See the 
results on the author's Web site. 

http:percent).13
http:0.01).12
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with more-difficult peace building environments. It also suggests that if trans
formational peacekeeping works better it is not because a larger military force 
is used. 

The effects of peacekeeping troops per square kilometer on the probability 
of participatory peace success are negative (though non-significant, as reported 
in the Supplemental Appendix). A large troop deployment with a weak 
mandate is a sure sign that the Security Council lacks commitment, which 
creates an impediment for effective intervention. Large numbers of troops per 
capita in monitoring missions (observer missions and traditional peacekeeping 
operations) actually reduce the chance of peacebuilding success [examples 
include Cyprus, Lebanon, and Rwanda, where a large troop deployment (in 
per capita terms) was given no authority to intervene to stop the violence]. 
Such deployments are inefficient and potentially counterproductive. A large 
troop deployment with a narrow mandate in monitoring operations indicates 
that the Security Council recognizes the severity of the conflict but is unwilling 
or unable to give troops an adequate mandate to resolve the conflict (that is, a 
mismatch between the problem and the treatment). Better-targeted mandates 
should improve the effectiveness of UN missions. 

This analysis focuses on participatory peace. Other scholars favor more 
restrictive definitions of peace. The analysis in the Supplemental Appendix 
therefore unpacks the complex peacebuilding measure, analyzing each of its 
components. That analysis shows that the model presented here does not 
explain other concepts of peace as well as it explains participatory peace. 
Sovereign peace (which includes all the criteria for peacebuilding success 
except participation) is more robustly associated with income growth. By con
trast, transformational UN missions are more important than income growth 
for postwar democratization (see table S.ll in the Supplemental Appendix). 
Different parts of the model are better at explaining different components of 
peace building. 

In general, the resumption of war in the short run is explained by local 
capacity variables: higher income reduces the risk of a new war, as do Jess 
dependence on natural resources and less fractionalization of the society (see 
tables S.S and S.6 in the Supplemental Appendix). A more developed and more 
rapidly growing economy with less dependence on natural resources is not less 
likely to experience divided sovereignty after civil war, however. Ethnic wars, 
by contrast, are much more likely to be followed by peace building failure, 
because of persisting claims over sovereignty. High levels of hostility are par
ticularly damaging with respect to higher-order, positive peace; they are also 
more likely to lead to persistent divisions in state sovereignty. Treaties are more 
important for the design of participatory peace; they are generally not signifi
cant in ensuring that sovereignty will be undivided or that war or other forms 
of large-scale violence will recur. UN missions are not very effective in prevent
ing resumption of full-scale war in the short run, but they are helpful in 
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preventing peace failures that result from persistent divisions m sovereignty, 
minor armed conflict, or a failure of political institutions. 

III. WHERE DOES THE UNITED NATIONS INTERVENE? 

The fact that the UN does not randomly assign its missions should be reassur
ing to its member countries, but it complicates the evaluation of the effect of 
UN missions. This section examines the strategies used to account for selection 
effects in the UN's decision of where and when to intervene. 

The first, and more important, strategy is to use knowledge of the insti
tutional structure of the UN to assess the plausibility of arguments that it 
selects easy cases and to gauge the likely direction of bias in the statistical esti
mates (if such bias exists). The second strategy is to use estimation methods 
that can account for selection on observables or unobservables. 

Accounting for the Logic of UN Intervention 

Underlying the logit regression results is an assumption that all right-hand-side 
variables are exogenous. Although right-hand-side variables in the model may 
be correlated with other explanatory variables, they are not caused by peace
building outcomes. This is a reasonable assumption, given that peacebuilding 
outcomes are coded years after right-hand-side variables are coded. 

Estimates of the coefficient for the UN variable would also be biased if 
explanatory variables that are correlated both the UN variable and the depen
dent variable (participatory peace) are omitted. Although the results are robust 
to many specification tests, it is not easy to establish that some variables were 
not omitted. 

Critics might argue that some explanatory variables may have been omitted 
and that there is logic to the UN's decision to intervene that must be modeled 
before the effects of UN intervention can be assessed. It is possible, for 
example, that the UN chooses easy cases in order to maximize its chances of 
success. It is also possible that it intervenes in very difficult situations, where 
help is needed most. In either case situations in which the UN intervenes may 
look very different from cases in which it does not. 

A variable that may explain both the decision to intervene and the outcome 
of peace processes is the degree of interest by major powers. This variable is 
not directly controlled for in the model, but interest by the major powers 
should be a function of the measures of hostility and local capacities, as well as 
other included controls. The fact that the UN sends a mission means that the 
major powers in the Security Council are interested in the case; the degree of 
interest should be reflected in the mandate (a more intrusive mandate implying 
greater interest) or in the number of troops sent (more troops implying more 
interest). Controlling for type of mandate or size of troops does not change the 
results. The effect of UN missions remains strong when mountainous terrain, 
political instability, and several other variables that are typically included as 
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regressors in models of civil war onset are included (see the Supplemental 
Appendix). 

The analysis accounts for possible selection problems in a number of ways. 
First, a two-stage model is estimated, with a "choice" equation explaining 
whether or not the UN will intervene, and an outcome equation that is the 
original peacebuilding model. Such a model is identified only if it includes an 
instrumental variable that explains UN intervention without also explaining 
the peace building outcome. 16 

Because such instruments are hard to come by in cross-country studies, some 
variables with a plausible relation with UN intervention were tested, after 
establishing that they were not empirically correlated with peacebuilding out
comes. An indicator variable was used for whether or not a country had been a 
British or French colony, because one might expect that intervention would be 
more frequent in countries in which permanent members of the Security 
Council have political, cultural, or other interests. The size of the government 
military was also used, because one might expect the UN to intervene less 
often in countries with large militaries (in order to avoid the high costs of a 
potential military confrontation).17 A dummy variable for Cold War conflicts 
was used, because the difficulty of reaching consensus in the Security Council 
meant that the UN was much less likely to intervene during this period. 
Dummy variables were also used for geographical regions, to reflect the expec
tation that, because of the regional interests of the permanent Council 
members, some regions (Europe or Latin America) are more likely to attract 
the attention of the Security Council than others (Africa or Asia). 

None of these instruments is perfect; various conditions could violate the 
exclusion restrictions for each of them. Thus although the exogeneity assump
tion could not be rejected using these instruments and instrumental variables 
estimation of the model produced substantive results that are consistent with 
the results of the logit model, the analysis is merely suggestive (see the 
additional results on the author's Web site). Some of these instruments are sig
nificantly correlated with UN intervention, but the R2 in the first-stage 
regressions is low, and weak instruments can affect the size of the estimates in 
the second-stage regressions. Moreover, other complications, not addressed 
here, could invalidate the instruments used. 

Because it was not possible to find good instrumental variables, the problem 
of possible endogeneity of UN missions has not been fully addressed, making 
this analysis necessarily tentative. Nevertheless, it is possible to argue that UN 
missions can be treated as exogenous explanatory variables in the model 

16. The covariance between the instrument and the disturbance term in the outcome equation must 
be zero; the covariance between the instrument and the treatment variable (UN intervention) must be 
different from zero. 

17. The absolute size of the military is more relevant than the per capita measure. In theory the size 
of the military may also affect peace building, but there is no significant correlation between military size 
and peace building outcomes. 

http:confrontation).17
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because of the particular institutional organization of the UN. This is the main 
claim in support of the exogeneity assumption for UN intervention. The UN's 
complex decision-making process suggests that there is no simple utility
maximizing logic underlying its decision to send peacekeepers. Bargaining 
inside the UN is too complex to respond in a straightforward manner to a par
ticular logic of intervention. The interests of the Security Council, the 
Secretariat, and the General Assembly are rarely aligned in such a way as to 

produce a unifying logic for the deployment of blue helmets. This explains 
why there is often a mismatch between underlying conflict conditions and the 
mandate and resources given to UN peacekeeping missions. In some cases 
(such as El Salvador and Namibia) there is a good match, and the UN responds 
in a unified way to the challenges it faces. In other cases (such as Rwanda) the 
UN mission barely hides the major powers' indifference. 

Moreover, once the mandate and resources are determined, there is a high 
degree of agency slack in the field. A review of cases suggests that the same 
mandate can be interpreted either as a ceiling or a floor under different con
ditions, such as different force commanders or different regions within the same 
country (see the discussion of Cyprus in Doyle and Sambanis 2006). Leadership 
decisions in the field are not easily anticipated or necessarily connected to any 
of the important macro-level variables in the modeL The actual impact of UN 
operations has as much to do with how the mandate is implemented as it does 
with what mandate is given; the agency slack available to field commanders 
creates an independent institutional effect of UN peacekeeping. 

Given that some variables may still be omitted, is it possible to gauge the 
likely direction of any bias on estimates of the effects of UN intervention? To 
get a sense of this, one would need to consider the likely effect of the omitted 
variables on peace building outcomes and the likely sign of the regression coeffi
cient of the same (omitted) variables on UN intervention. Precise calculation 
depends on the variance-covariance matrix of these variables, which is not 
known. If both these relations are positive, however, the bias would result in 
an overestimate of the effects of UN missions; if one or both of the coefficients 
is negative the bias would underestimate the effects of UN missions. 

Omitted variables of interest should help explain why the UN picks the 
kinds of cases it does. First-stage regressions estimated in the instrumental vari
ables models reveal that the UN intervenes in more-difficult cases. Even casual 
observation makes this clear: an organization concerned about its success rate 
would not have intervened in the quagmire of the Democratic Republic of the 
Congo in the late 19905: a vast underdeveloped country with deep hostility, no 
democratic traditions, and many incoherent and uncooperative factions does 
not suggest an easy transition to self-sustaining peace. As any omitted variables 
would have to explain why the UN intervenes in difficult cases, the omission of 
any such variables would likely have a negative overall effect on estimates of 
the UN's effects (because positive correlates of the probability of UN interven
tion would be negatively associated with the probability of peace building 
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success). Consistent with this logic, if any bias in the estimates presented is 
corrected by the addition of more variables to the model, the effect of UN 
missions should increase. 

Another possible source of bias in the estimates of the effects of UN mis
sions is selection on observables. The non-random assignment of UN missions 
implies that values of the other covariates may be systematically different in the 
treatment (cases with UN missions) and control (cases without UN missions) 
groups. Indeed, in general the UN picks more difficult cases in terms of deaths, 
other hostility, and local capacity variables. In light of this, the model is reesti
mated in the Supplemental Appendix, adding interactions between UN inter
vention and other covariates and estimating the effects of UN intervention by 
matching on the propensity score and on covariates.18 

Effect of Selection on the Signing of a Peace Treaty 

Peace treaties are usually necessary for certain UN mandates, especially multi
dimensional ones. Treaties and UN missions work in concert, enhancing the 
chances for peace (see the results on the author's Web site). Because treaties 
are sometimes necessary for the UN to send troops, the effects of UN oper
ations on participatory peace are estimated while selecting on treaty and war 
termination (see table S.lO in the Supplemental Appendix). Doing so uncovers 
an interesting new result: some variables that lead the parties to sign a peace 
treaty make implementation of the peace more difficult (this is the case for 
longer wars and high levels of deaths and displacements, for example). 
Consistent with rational choice models of war, a long and bloody war should 
resolve uncertainty over the parties' relative resolve and capabilities, pushing 
them to the negotiating table. But once a settlement is reached, implementation 
becomes more difficult in the presence of such high hostility. It is precisely in 
such circumstances that UN missions can help, by guiding and reassuring the 
parties through the peace implementation process. 

IV. How DURABLE Is THE PEACE? 

UN missions appear to have a positive impact in the short term. What are the 
longer-run effects? 

In some cases the peace fails soon after the two-year cutoff point; as with 
many other types of intervention, one would expect the benefits of UN mis
sions to be concentrated in the short run. In the long run new challenges, 
which may be unrelated to the previous war or to the peace process, develop 
which can undermine the peace. Nevertheless, countries that have had some 

18. See the Supplemental Appendix and the author's Web site. Matching estimates of the effects of 
UN peace operations indicate a positive and significant effect on peacebuilding. But matching methods 
are better suited to analyze datasets with many observations and many variables to explain the 
assignment of both the treatment and the outcome. The limited applicability of this method to the 
peacebuilding data is discussed on the author's Web site. 

http:covariates.18
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UN assistance during the peace process should have a better chance of achiev
ing self-sustaining peace, largely because of the much-needed help they receive 
in the critical first years of their transition from war. 

Survival analysis can be used to analyze the duration of the peace over the 
longer term. Survival models estimate the hazard (or risk) of peace failure at 
time t given that failure has not occurred until then; they can account for right
censoring (the fact that the peace has not failed up to the end of analysis time 
does not mean that it cannot fail afterward) (for a methodological discussion, 
see Box-Steffensmeier and Jones 2003). The dependent variable (peace dur
ation) is continuous and measured in months, counting from the start of the 
peace process until the peace fails or the censoring point (end of December 
1999) is reached. Peace failure implies that a new civil war erupts. This under
standing of peace is a departure from the complex definition of participatory 
peace used up to this point (see the Supplemental Appendix for a discussion of 
the duration of participatory peace). 

The analysis begins with the same single-record single-failure dataset used 
earlier; it then switches to a time-series cross-section of the data. Because time
series data do not exist for all the original model variables, the model is some
what different. 

War Recurrence as Peacebuilding Failure 

The absence of war is a common standard definition of "peace" in the litera
ture. It is used here mainly because participatory peace cannot be coded as a 
continuous variable in the same way in which it was coded for short-term out
comes, for several reasons. First, there are no reliable data on levels of residual 
violence over time. Second, levels of political openness can vary over time. 
Thus a country's Polity score can fall below the threshold associated with 
peace building failure in the coding of short-run outcomes, then rise above that 
threshold a few years later before falling back below it. Third, coding undi
vided sovereignty requires some sort of deadline: peace processes are often 
designed to resolve persisting problems of divided sovereignty, and they do so 
gradually. One therefore has to decide how to treat cases in which sovereignty 
was divided a few months into the peace process, with gradual improvement 
leading to a resolution of the problem a year or two into the peace process. 
Such considerations illustrate the usefulness of using a cutoff point that allows 
one to ask whether the UN mission helped resolve these issues within a given 
time frame. Because of the conceptual ambiguity associated with a continuous 
measure of participatory peace, the analysis of long-term effects of UN mis
sions focuses only on the recurrence of war. 

The single-record, single-failure dataset of 138 peace processes includes 73 
failures (peacend), with mean peace duration of 53 months. The shortest dur
ation is one month, the longest 634 months. 

The core model is estimated from Table 1 using a Cox proportional hazards 
model. Given its versatility the Cox model is a better initial choice than the 
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more frequently used Weibull model or other parametric hazard models. It 
gives the hazard rate for the ith individual as hj{t) ho{t) exp({3'x), where ho is 
the baseline hazard rate and l3'x are the estimated coefficients and covariates. 
This model assumes a proportional hazard rate and uses the ordered duration 
times to derive estimates for the regression covariates. The analysis tests the 
proportional hazard assumption. Where it is not satisfied another model-such 
as the Weibull model, which is appropriate if the hazard rate is monotonically 
increasing or decreasing-is used. 

Model 1 is the core model with added controls for real per capita income, 
the rate of growth of real income at the end of the war, and the level of ethnic 
fractionalization (table 2). None of these variables has a significant association 
with participatory peace in the short run. They are added because the longer
run analysis uses a different concept of peace building and the literature links 
these variables to the onset of civil war. 

UN intervention is significant (P = 0.039) and reduces the risk of peace failure 
by about 50 percent (the effect is robust to controlling for non-UN missions). 
Consistent with much of the literature on the onset of civil war, the strongest 
result is that local capacities are critical in determining proneness to a new out
break of war. Local capacity variables take away some of the effect of the hostility 
variables (only deaths and displacements is significant, and it is not very robust). 
Countries with higher levels of income, fast-growing postwar economies, and less 
dependence on natural resource exports are far more likely to experience longer 
peace durations, despite the negative effects of postwar hostility. The effects of 
variables such as the number of factions or the nature of the war (whether, for 
example, it was an ethnic conflict) are non-significant (one might expect any 
impact they have to be limited to the immediate postwar period).19 High fractio
nalization has a significant (P = 0.007) negative effect on peace duration.2o 

The results on local capacities are robust to small specification changes. The 
effects of UN intervention are less robust. One problem is that UN enforcement 
missions seem to have negative effects on peace duration, probably because of 
the very challenging circumstances in which they are deployed and the fact that 
they are designed to end wars rather than build long-lasting peace. 

Model 2 drops enforcement missions, controlling only for consent-based UN 
missions, which are significant (P 0.044) and positive with respect to peace 

19. Treaty is dropped from the model on the basis of a likelihood ratio test. The proportional 
hazards assumption cannot be rejected (P = 0.13). Re-estimating the model assuming a Wei bull 
distribution improves the results slightly, as does estimating the model using Cox regression with 
interactions with the log of time for two variables that come close to failing the proportional hazards 
test (see the Supplemental Appendix). 

20. Models of civil war duration also reveal a significant association between greater 
fractionalization and longer duration (Fearon 2004), which may be non-linear (Collier, Hoeffler, and 
Soderbom 2004). These results are in contrast to those of models of war onset. Consistent with the 
nationalism literature, ethnic differences seem to be "activated" to support mobilization for violence 
once conflict levels are high (during and after war). 

http:duration.2o
http:period).19
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TABLE 2. Duration Models of the Hazard of War Recurrence 

Variable Modell Model 2 Model 3 Model 4 

Ethnic war 1.14 0.996 0.95 1.12 
(0.31) (0.27) (0.29) (0.31) 

Dead and displaced (log) 1.14* 1.12** 1.13 1.20* 
(0.065) (0.070) (0.077) (0.08) 

Number of factions 1.04 1.06 1.06 1.01 
(0.099) (0.08) (0.085) (0.07) 

Net current transfers 0.999 0.999 0.999 0.999 
(9.18e-07) (1.13e-06) (1.22e-06) (1.01e-06) 

Ethnic fractionalization 3.78* 3.81 * 3.94* 4.32* 
(1.88) (1.98) (2.11) (2.32) 

Electricity consumption 0.999 
(0.0002) 

Real GDP growth 0.96* 0.96* 0.96* 0.96" 
(0.012) (0.014) (0.015) (0.014) 

Real GDP (log) 0.78 0.79** 0.74** 
(0.10) (0.11) (0.13) 

Primary commodity exports/GDP 3.52* 3.29* 2.92** 2.38 
(1.90) (2.00) (1.79) (1.42) 

Any UN intervention 0.54* 
(0.16) 

UN Chapter V[ missions 0.48* 0.47' 0.41 • 
(0.17) (0.18) (0.16) 

Negotiated settlement 0.43* 0.37* 0.33* 
(0.17) (0.14) (0.13) 

Military outcome 0.54* 0.50* 0.38* 
(0.18) (0.16) (0.12) 

1940s peace start 0.22"* 
(0.197) 

1950s peace start 3.37* 
(1.80) 

1960s peace start 1.30 
(0.50) 

19705 peace start 0.80 
(0.33) 

19805 peace start 0.57 
(0.33) 

Time dependence (P) 0.62* 
(0.055) 

Number of observations 129 131 131 131 
Number of failures 69 70 70 70 
Log pseudo-likelihood -267.95 -268.91 -182.74 -260.32 

73.73 102.88 108.93 154.32 
Wald x2 (degrees of freedom) (9 degrees of (11 degrees of (11 degrees of (16 degrees of 

freedom) freedom) freedom) freedom) 

<'Significant at least at the 5 percent level. 

". "Significant at the 5 percent level with one-tailed test. 


Note: Reported figures are hazard ratios. Numbers in parentheses are robust standard errors. 

Source: Author's analysis based on data described in the text and in the Supplemental 


Appendix on the author's Web site (http://pantheon.yale.edul-ns237/indexlresearch.html#Peace). 

http://pantheon.yale.edul-ns237/indexlresearch.html#Peace


Sambanis 25 

duration (the odds ratio indicates that consent-based missions reduce the risk 
of peace failure by about 50 percent). This effect is not reduced when the 
outcome of the previous war is controlled for. Both negotiated settlements and 
military victories lead to longer peace durations than do truces or military sta
lemates. Model 2 replaces the generally non-significant electricity consumption 
per capita variable with the log of per capita real income, which is positively 
associated with longer peace durations (P 0.054), consistent with similar 
results from the literature on the onset of civil war. The proportional hazard 
assumption is not satisfied.21 

Model 3, estimated by Wei bull regression, yields substantively similar 
results, suggesting that peace becomes more stable over time. To account for 
the fact that exposure to the risk of peace failure is higher in countries in 
which the war ends early relative to the end of the analysis period, the 
model includes controls for the decade during which the peace process started 
(model 4). Model 4 marginally satisfies the proportional hazards assumption 
underlying the Cox model and improves some of the results, making the deaths 
and displacements variable highly significant (P = 0.008).22 

These results highlight the importance of including economic rehabilitation 
in a peace building mandate. They dovetail with recent findings in the literature 
on civil war that demonstrate the power of these variables in influencing the 
risk of war onset. Civil war scholars use per capita income as a measure of 
state strength. They show that heavy dependence on oil results in authoritarian 
state structures. 

The results presented here suggest that postwar authoritarianism and state 
weakness may increase the risk of war recurrence. Consent-based UN missions 
have a positive impact, but their impact is overshadowed by local capacity vari
ables (though it may be possible that, if the UN presence helps a country 
return to growth, some of its positive impact is captured by the growth vari
able). These results suggest that in countries emerging from civil war, a UN 
war-prevention strategy should be to help build institutions that resist the cor
rupting pressure of resource-dependent economies and facilitate economic 
growth. The UN' impact in rebuilding institutions will be particularly import
ant in ethnically divided societies, which are at higher risk of a return to civil 

23war.

21. The model was re-estimated by adding time interactions for those variables that failed the test. 
The hazard ratio for per capita income drops substantially and is significant at the P 0.008 level. The 
results on UN consent-based missions are also stronger. 

22. The R2 test of the proportional hazards assumption is only narrowly not rejected (P = 0.055). 
The results are similar using a Weibull model (see the Supplemental Appendix). 

23. The Supplemental Appendix presents more robustness tests. A different measure of peace 
duration is used, based on different assumptions about which cases of war resumption represent war 
recurrence and which represent new wars. Cases that some scholars might not characterize as civil wars 
are dropped. The results are generally robust to those changes, although they differ somewhat from the 
results obtained using the alternative peace duration variable. The logistic regression estimates are 
robust to all of these coding changes. 

http:0.008).22
http:satisfied.21
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Analysis of the Hazard of Peace Failure Using Time-Varying Covariates 

The peace building data can be set up as a multiple-event, multiple-failure 
dataset with both ordered and unordered events (peace failures). The depen
dent variable (peace duration) is measured in months at peace until peace 
failure or censoring. Because there are multiple peace failures in a country and 
the cross-sectional unit is the peace process (cnumb), multiple records for each 
cross-section are added, making clustering on country necessary, as multiple 
records of country-level variables will be the same across conflicts. The unit of 
analysis is the peace process year, not the country year, as is typical with 
binary time-series cross-sectional datasets in international relations and com
parative politics. (This set-up is discussed in more detail in the Supplemental 
Appendix.) 

The model is slightly different, but it includes a measure for all three 
concept variables (hostility, international capacities, and local capacities). A 
Cox proportional hazards model is estimated with UN intervention as the main 
variable and lagged log of per capita GOP, lagged oil export-dependence, log 
of deaths and displacements, ethnic war, signed treaty, level of ethnic fractiona
lization, and population size as additional covariates. 

The analysis concentrates on results pertaining to the presence of any UN 
mission (a binary variable coded 0 if there was no UN mission and 1 if there 
was a UN mission, with coding starting at the year of initial deployment and 
continuing until the peace either fails or analysis time runs out). This allows 
the effect of UN missions to be studied even after the UN departs by dis
tinguishing cases that received some UN assistance at some point in their peace 
process from cases that received no UN assistance.24 A different version of this 
variable might code a case 1 only after the UN departs; doing so would cause 
all observations with ongoing missions to be dropped. The difference in the 
results between these two variables might reveal something about the difference 
in the effectiveness of UN missions in peacekeeping compared with peace build
ing. Both versions are used in the analysis, lagged one year (table 3). 

Lagged per capita GOP (in logs) is very significant (P 0.005) and reduces 
the hazard of peace failure substantially. By contrast, higher ethnic fractionali
zation (P = 0.01) and more deaths and displacements (P = 0.03) significantly 
increase the risk that the peace will fail (regression 1). Dependence on oil 
exports, signed treaty, population size, and ethno-religious war do not have sig
nificant effects. 

UN missions are weakly significant (P = 0.056), as in the single-record, 
single-failure data. They become more significant (P 0.025) if cases in which 

24. Coding the presence of UN missions only for years in which they were actually there and peace 
lasts beyond the departure of UN troops reveals a negative association between UN intervention and 
self-sustaining peace (by construction there would be no observations of self-sustaining peace coinciding 
with UN presence). 

http:assistance.24


TABLE 3. Duration Models of the Risk of War Recurrence with Time-Varying Covariates 

Variable Modell Model 2 Model 3 Model 4 ModelS Model 6 Model 7 Model 8 Model 9 

Ethnic war 1.391 1.402 1.283 1.284 1.199 1.290 1.221 1.201 1.209 
(0,422) (0.436) (0.410) (0.411) (D.401) (0.412) (0.400) (0.396) (0.396) 

Ethnic fractionalization 2.973" 3.119* 3.222* 3.109* 3.409* 3.268* 3.228" 3.066* 3.104* 
(1.293) (1.387) (1.420) (1.340) (1.570) (1.445) (1.449) (1.356) (1.384) 

Dead/displaced (log) 1.130* 1.178* 1.145" 1.148* 1.127" 1.146" 1.130" 1.131 .. 1.129" 
(0.065) (0.066) (0.064) (0.065) (0.063) (0.064) 

GDP per capita (log) 0.670* 0.707" 0.707* 0.710' 0.690" 0.705* 0.704* 0.708* 0.702* 
(0.107) (0.109) (0.102) (0.108) (0.099) 

0.909 0.928 0.912 0.909 0.947 0.910 0.934 0.935 0.936 
(0.087) (0.073) (0.073) (0.076) (0.073) (0.070) 

Oil exports 1.597 1.468 1.456 1.473 1,420 1.475 1.375 1.373 1.393 
(0.543) (0,434) (0.546) (0.566) (0.457) (0.562) (0,434) (0,423) (0.437) 

signed 1.411 1,453 1.194 1.241 1.066 1.174 1.180 1.256 1.199 
(0.499) (0.501) (0.405) (0,417) (0.352) (0.409) (0.409) (0.420) (0,401) 

UN intervention 0.483** 0,446* 0.490** 0.470* >. 0.349 
(0.184) (0.162) (0.195) (0.202) (0.247) 

Chapter VI UN operations 0,418* 0.177** 0.218 
(0.180) (0.168) (0.211) 

Multidimensional peacekeeping 0.449" 
operation 

Interacted with peacekeeping 
duration 

Traditional peacekeeping 1.001 
operation 

Interacted with peacekeeping 
operation duration 

(0.003) '" I:l 
;il 
~ 

Time dependence (p) 0.618* 0.620* 0.617* 0.623* 0.629" 0.635* 0.633* :l: 
(';;. 

(0.059) (0.059) (0.060) (0.059) (0.059) (0.062) (0.062) 
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Wald Xl (degrees of 50.99 46.42 46.15 44.64 167.93 45.48 45.42 39.65 37.94 '"<: 
-246.01 -168.99 -171.47 -170.95 -172.13 -171.40 -171.65 -170.64 -171.28 '" io1 

"'1!-;Ill11Ldm at least at the 5 percent level. 
**Significant at the 5 percent level with one-tailed test. 
Note: Figures are hazard ratios. Numbers in parentheses are coefficient robust standard errors. Number of observations 1,323. Number of 

subjects 122. Number of failures 64. 
Source: Author's analysis based on data described in the text and in the Supplemental Appendix on the author's Web site (http://pantheon.yale.edu/ 

-n523 7lindex/research.html#Peace). 
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the peace lasted for at least 10 years are dropped in an informal "splitting" 
model (see the Supplemental Appendix). This result suggests that the effects of 
UN missions are greater in the first few years of the peace process.25 This 
interpretation is consistent with the hypothesis that the UN has become better 
at peacekeeping over time, as by dropping cases in which the peace lasts more 
than 10 years, one is more likely to select against cases that occur early in the 
data.26 The significance of the UN variable also improves (P = 0.026) in a stra
tified Cox regression (regression 2, where the variable pstrata identifies the 
number of civil wars in the country). 

A theoretical argument can be made that the hazard of war recurrence 
should decrease with time spent at peace if peace (like war) generates its own 
rewards and incentives for people to keep it going. Thus even though the pro
portional hazards assumption cannot be rejected, the Weibull model (estimated 
in regression 3) may be more appropriate. The substantive results remain 
unchanged. Duration dependence is negatively associated with the recurrence 
of war, confirming the intuition that the highest risk of recurrence occurs 
during the first few years following the end of civil war. Given that UN 
peace missions have their greatest effect in the short run; this suggests that their 
long-term effect on the durability of the peace reflects successful peace 
implementation during the first few years of transition, which helps set the 
stage for self-sustaining peace. 

Trying to get at the impact of different types of UN mandates is difficult. 
Multidimensional mandates cannot be included in the regression, because they 
predict peace building success perfectly. Although earlier results from the survi
val analysis suggest that enforcement missions increase the risk of a new war, 
there have been so few missions that the results would not be robust (and there 
may well be a selection effect, as the war is often not over when enforcement 
missions are sent to the field). For this reason enforcement is dropped and only 
consent-based operations are considered in regression 4. The results suggest 
that they have a significant effect (P 0.04) in reducing the risk of a new 

27war.
Do longer-lasting UN interventions reduce the risk of peace failure? This 

question is investigated by creating an interaction between the type of mandate 
and the duration of UN missions. Regression 5 indicates that longer-lasting 
multidimensional missions do have such an effect. This result is consistent with 
the fact that rebuilding institutions and enhancing local capacities takes time, 
suggesting that a quick exit is not likely to be a good strategy on an average. 
By contrast, longer-lasting traditional peacekeeping does not make a difference. 

25. This procedure also addresses the problem of uneven exposures to failure risk for peace 
processes that started earlier than others. 

26. The author thanks an anonymous reviewer for making this point. 
27. This result is robust to adding year dummies and controls for the geographical region. 

http:process.25
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This result is consistent with the fact that such missions do not transform a 
conflict and may well be merely monitoring a political stalemate.28 

Several time lags of the UN intervention variable are used, as well as a 
version of this variable that takes the value of 1 only after the UN departs. The 
results of a Weibull regression (regression 6) become weakly significant after 
the first lag but non-significant after the second lag. It may not matter how a 
sustainable peace is achieved, but achieving it, whether by domestic or inter
national means, does make a difference in the long run. If one controls for UN 
intervention only after the UN has left (regression 7), there is no effect 
(although results are close to statistical significance with other methods29

), 

because all mandates, including enforcement, are lumped together in this vari
able. If one looks separately at consent-based peace operations, more-lasting 
effects (P 0.068) are found, even after these missions depart (regression 8), 
although the effects become non-significant after the second lag (regression 9). 
Overall, these results suggest that the UN's positive contribution with respect 
to the avoidance of war recurrence is concentrated in the short term, primarily 
to the period in which the UN forces remain on the ground. 

V. CONCLUSION 

UN missions have a robust positive effect on peacebuilding outcomes, particu
larly participatory peace, but the effects occur mainly in the short run and are 
stronger when peacekeepers remain. This finding is reassuring, because the 
longer a peace lasts, the more stable it becomes. Interventions that shore up 
the peace in the immediate postwar period can thus have a lasting effect, as the 
best predictor of participation and peace tomorrow is participation and peace 
today. 

Economic factors drive the long-term prospects of peace in the average 
post-civil war country. This finding is consistent with the prevailing opinion in 
the quantitative literature on the causes of civil war (see, for example, Fearon 
and Laitin 2003; Collier and Hoeffler 2004). Long-term peace can be facili
tated by the presence of a UN mission with a mandate to monitor and police 
cease fires and rebuild institutions. Simply sending large numbers of troops will 
not solve the problem; they need to have a well-defined mandate. Economic 
assistance alone is also unlikely to do the trick, although more evidence is 
necessary to fully assess this claim. While economic factors may be more sig
nificant than other factors in preventing the resumption of war, more than 
mere financial assistance is needed to rebuild political institutions and 
implement complex peace agreements in the early years of postwar transitions. 

28. In light of the fact that there have been too few missions of different mandates, this analysis is 
not pushed farther. Interested readers can read extensive case studies in Doyle and Sambanis (2006). 

29. Results from random effects probit model are presented in the Supplemental Appendix. 

http:stalemate.28


31 Sambanis 

The value added of UN missions lies precisely in its ability to playa vital role 
in transitions from civil war. 

Countries that have had a UN mission tend to recover in a more sustainable 
manner from civil wars than countries that have not had a UN mission, but the 
effect wanes over time. Success in the early postwar years may account for the 
return to long-run growth, so that some of the impact of UN missions may 
well be reflected in the economic variables. Over time economic development 
is critically important; UN missions must be designed so that they can make a 
significant difference with respect to this critical determinant of peace. As good 
as UN peacebuilding is in expanding political participation, it must also help 
to jump-start self-sustaining economic growth. Economic reconstruction is 
usually treated as follow-on to peace rather than the vital partner that it is. It 
provides the visible benefits of peace that help mollify hostilities, the civilian 
jobs that absorb demobilized soldiers, and the tax revenues that strengthen 
state capacity. Economic reconstruction also funds the national army, which 
sustains public order. It pays for soldiers who demine rather than mine 
battlefields. 

In addition to being a significant determinant of sustainable peace, growth is 
also a determinant of sustainable democracy (Przeworski and others 2000; 
Collier and Hoeffler 2004). Efforts are under way to fill the policy gap between 
peacekeeping (which focuses on humanitarian assistance) and development 
assistance (which emphasizes structural transformation). One example of such 
efforts is the creation, in 2006, of the UN Peacebuilding Commission. This 
commission should coordinate UN peacekeeping interventions with develop
ment assistance provided by international financial institutions, such as the 
World Bank. 

Much remains to be learned about recovery from civil war: no recipes are 
available for the right mix or sequencing of security and development strategies 
following such conflicts. The international community would benefit from an 
evolution that uses economic reform to plug the gap between peacekeeping and 
humanitarian assistance on the one hand and development on the other. 
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Insurgency and Credible Commitment 
in Autocracies and Democracies 

Philip Keefer 

The inability of political actors to make credible promises to broad segments of 
society-a previously unexplored determinant of civil war-causes both elected and 
unelected governments to pursue public policies that leave citizens worse off and 
more prone to revolt. Noncredible political actors are also less able to build 
counterinsurgency capacity. Popular dissatisfaction with rulers reduces the costs to 
counterinsurgents of overthrowing regimes, discouraging rulers from building counter
insurgency capacity in the first place; lack of credibility prevents rulers from writing 
contracts with counterinsurgents that maximize counterinsurgency effort. Empirical 
tests across numerous subsamples using various measures of political credibility 
support the conclusion that broad political credibility ranks at least as high as social 
fractionalization and natural resource rents as a cause of conflict. JEL Codes: D73, 
D74 

The literature on the determinants of civil war has explored three reasons why 
normal politics give way to armed conflict: resource endowments raise the 
stakes of violent conflict and allow its financing; governments are unable to 
organize a response to rebellion, because of, among other reasons, country 
characteristics (such as mountains) that facilitate rebel activity; and social con
ditions, particularly ethnic fragmentation, increase popular support for insur
gency or at least acquiescence to it. This article argues for a fourth possible 
explanation: in conflict-prone countries, "normal politics" are undermined by 
the inability of politicians to make credible promises to large segments of the 
citizenry. 

The lack of political credibility increases the risk of conflict in two ways. 
First, in both democratic and nondemocratic countries weakly credible leaders 
have incentives to make policies only in the interests of the few groups that 
believe their promises. In this setting public goods are underprovided, and 
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private good provision and corruption swell. In this distorted policy environ
ment citizens are less likely to resist efforts, including efforts by potential insur
gents, to replace the incumbent. 

Second, noncredible leaders are less able than credible leaders to build coun
terinsurgency capacity. On the one hand, capable counterinsurgents always 
have the choice of overthrowing their employer. Like insurgents, their costs of 
doing so are lower when the government is unpopular. Noncredible govern
ments must therefore pay more to dissuade counterinsurgents from undertaking 
coups. On the other hand, optimal compensation contracts for counterinsur
gents entail future payments contingent on success. However, leaders who are 
noncredible to citizens broadly are less able to make the credible commitments 
to counterinsurgents that are essential to these contracts. Reduced counter
insurgency capacity and citizen support make noncredible governments more 
vulnerable to insurgency. 

Sections I and II examine how political credibility reduces popular support 
for insurgencies in democracies and nondemocracies and increases the govern
ment's ability to mount a counterinsurgency capacity. The rest of the article 
tests the proposition that conflict is more likely where politicians are less credi
ble, using three different proxies for political credibility. Two reflect political 
party characteristics: whether parties are programmatic or institutionalized. 
The third is continuous years of competitive elections. All significantly affect 
the risk of conflict. The evidence suggests that credibility differences distinguish 
conflict from nonconflict countries at least as definitively as determinants of 
conflict ranging from oil to ethnic fractionalization. 

I. POLITICAL CREDIBILITY AND POPULAR SUPPORT FOR INSURGENCY 

The literature points to a significant role for credibility in starting and ending 
civil wars. Garfinkel and Skaperdas (2000) argue that political competitors 
resist peaceful redistribution because they cannot credibly refrain from using 
the benefits of redistribution to arm themselves in the future. Fearon (2004) 
explains that some types of interstate conflict are difficult to end because the 
prospect of significant and exogenous variation in the relative strength of con
tending states makes self-enforcing peace agreements difficult to create. In fact, 
as Walter (1997) reports, only 20 percent of civil wars have ended by agree
ment, and most of them relied on third-party enforcement. 

This article focuses on a different aspect of credibility, one that is common in 
discussions of political competition more generally but less common in the lit
erature on conflict: whether leaders can make credible promises to large 
numbers of citizens. Lack of credibility, by inducing governments to pursue pol
icies that give privileged access to government resources to some while doing 
little for the vast majority of citizens, reduces citizen support for incumbents 
and encourages insurgency. While the conclusion is the same in both 
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democracies and nondemocracies, the underlying logic differs somewhat. The 
two cases are therefore treated separately. 

Credibility and Popular Support for Insurgencies in Democracies 

In democracies, if challengers cannot make credible promises, citizens have no 
reason to believe that they will enact different policies or perform better than 
poorly performing incumbents. Knowing this, incumbents ignore citizen 
welfare and throw themselves into rent-seeking. Ferejohn (1986) notes, 
however, that in real-world democracies, even where credibility appears to be 
absent, citizens are nevertheless able to hold politicians accountable. He attri
butes this to voter coordination on a performance threshold: if incumbents 
meet this threshold, they are re-elected; if they do not, they are thrown out of 
office. This type of postelectoral accountability mechanism exerts a relatively 
weak influence on government performance. Persson and Tabellini (2000) 
extend this logic to government decisions regarding the provision of private 
and public goods and rent-seeking. 

Keefer and Vlaicu (forthcoming) relax the assumption that credibility is an 
exogenous characteristic of countries and allow politicians either to make 
promises with the assistance of patrons (who in turn appeal to their clients) or, 
at some cost, to make promises directly to some fraction of society. When the 
costs of appealing directly to some fraction of society are sufficiently high rela
tive to the costs of employing patrons, credible promises can be made to only a 
few. This condition yields predictions consistent with actual policy choices in 
less credible states: policymaking is targeted to those few who believe political 
promises, leading to high levels of targeted or private spending, lower public 
goods provision, and greater rent-seeking by politicians. As welfare falls or 
inequity in the provision of public services increases, the threat of insurgency 
rises correspondingly. 

For several reasons, politicians are less likely to be credible in younger than 
older democracies. Keefer (2007) finds broad evidence that the policy choices 
of young democracies exhibit precisely this policy pattern. This evidence is 
robust to numerous other explanations, ranging from per capita income to 
ethnic fragmentation to the formal political institutions that young democracies 
adopt. The number of years of competitive elections is therefore used as one of 
the proxies for political credibility in the analysis below. 

Political parties are key to credibility in democracies. For promises to be 
credible candidates must bear a loss if they renege on them. That loss could be 
their personal reputation. However, if they come from a programmatic political 
party (one with a reputation for pursuing particular policies), the reputational 
costs of reneging affect not only the candidate but also all party members. Any 
single candidate who reneges on the policy promises of the party undermines 
the party's reputation, so that in future elections the party's label (now no 
longer credible) will contribute nothing to a candidate's electoral support. 
Party members therefore have strong incentives to police one another. 
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Programmatic parties are also better able to implement their promises, because 
they can enforce a higher degree of party discipline: party members lose the 
electoral benefits of the party label when they are expelled. Keefer (2005) 
presents evidence that where programmatic parties are absent, public goods 
provision is lower and private good provision and corruption greater. Two 
proxies for the extent to which parties are programmatic or the extent to 
which party members can discipline party leaders are used in the empirical 
analysis presented below. 

Credibility and Popular Support for Insurgencies in Nondemocracies 

Credibility is also a significant determinant of regime support in nondemocra
cies, where most civil wars occur (56 out of 71 since 1975, the period analyzed 
below). For example, clientelist strategies-the targeting of benefits to particu
lar supporters at the expense of citizens at large-are a staple of decisionmak
ing in poorly performing nondemocracies (see, for example, Lewis 1998). In 
addition, like democracies, autocracies vary in their ability to make credible 
promises to large numbers of citizens. In many circumstances, as Haber, Razo, 
and Maurer (2003) argue in the case of the Mexican autocrat Porfirio Diaz, 
autocrats rely on personal relationships or family ties to make credible commit
ments. Their ability to make credible commitments only to a narrow slice of 
society correspondingly reduces the quality of public policies that benefit the 
vast majority, increasing incentives to mount insurgencies (such as the Mexican 
Revolution of 1910). 

Autocrats can also use political parties to broaden their credibility. As in 
democracies, one strategy is to construct a ruling party with a strong ideologi
cal identity, one reflected in autocrat policies. Communist parties are prototypi
cal examples of such a strategy, in which insurgency is deterred to the extent 
that insurgents cannot make similarly credible policy promises. 

Another strategy is to create ruling party institutions that raise the costs to 
the autocrat of reneging on promises to the supporters of the ruling party. 
Ruling party institutionalization can take many forms. For example, autocrats 
can share power within the ruling party, creating intraparty political checks 
and balances that reduce the scope for arbitrary treatment of party members by 
leaders. Following the Glorious Revolution of 1688, for example, the British 
Crown acceded to institutional arrangements (a strengthened Parliament) that 
tied its hands; Parliament represented a tiny fraction of the British population 
but a considerably larger fraction of its moneyed citizens (North and Weingast 
1989). Investment opportunities for the members of Parliament and employ
ment opportunities for the rest of society opened up, reducing the risk of 
revolt. 

Gehlbach and Keefer (2006) analyze a second type of ruling party institutio
nalization, the decision of leaders to allow more supporters into the ruling 
party, where they can exchange information and coordinate more freely (to 
overthrow the leader, for example) than nonparty members (in response to 
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leader expropriation, for example). When the ruling party is larger, welfare is 
higher, both because party members are more numerous and richer and 
because they employ more nonparty members. Insurgency is correspondingly 
less likely. 

China illustrates the key role of ruling party institutionalization. It moved 
from a system in which the top leadership's capacity for arbitrary decisionmak
ing (under Mao) was nearly unfettered to one in which a number of intraparty 
institutional arrangements place checks on arbitrary leader behavior. These 
include rules governing intraleadership decisionmaking (checks and balances at 
the top of the party) and expensive and elaborate personnel evaluation schemes 
that may have facilitated coordination among party members. Such insti
tutional arrangements increased the credibility of leadership promises to 
millions of Communist Party cadres, who responded to economic liberalization 
with massive investments, convinced by the new intraparty institutional 
arrangements that Beijing would not expropriate the proceeds of those invest
ments (Keefer 2006). 

Despite their usefulness, institutionalized ruling parties are uncommon in 
nondemocracies. Institutionalization require leaders to surrender authority 
and, therefore, rents. The autocratic leader who decides to share power with 
a junta of nine other autocrats could see his rent share drop 90 percent. In 
countries with large natural resource deposits the rents from faster growth, 
reduced insurgency threats, and enhanced counterinsurgency capacity may be 
lower than the rents lost from sharing. The empirical analysis below uses the 
two political party variables to examine whether there is an aSSOCIatIOn 
between insurgency and the institutionalization of ruling parties in 
autocracies. 

II. POLITICAL CREDIBILITY AND THE CONSTRUCTIO]\; OF 


COUNTERINSURGENCY CAPACITY 


Lack of credibility increases the probability of insurgency by raising the costs 
of building counterinsurgency capacity, in two ways. First, the low popularity 
of noncredible rulers not only reduces the likelihood of popular resistance to 
insurgency, but it also reduces the likelihood of resistance to coups by coun
terinsurgents. Second, while rulers would prefer to pay counterinsurgents 
contingent on the success of their efforts, they cannot do so if they are not 
credible. 

With respect to the first issue, citizens, who are less happy under noncred
ible leaders are also less likely to oppose coups by counterinsurgents against 
noncredible leaders. In response, rulers can raise the share of rents they offer 
to counterinsurgents, reducing counterinsurgency incentives to overthrow the 
ruler. This is an expensive solution: the rent share necessary to make it 
succeed may far exceed the effort counterinsurgents must invest to put down 
rebellion. In fact, military spending is about 2 percentage points of GDP 
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higher in nondemocracies that lack a programmatic ruling party than in those 
that have one. 1 These costs are a substantial disincentive to forming a large 
and capable counterinsurgency force, encouraging insurgency. 

Rulers can also organize counterinsurgency forces in a way that makes it 
more difficult for the forces to launch coups. They can increase the coordi
nation costs of counterinsurgents by creating separate and competing counter
insurgency units, rotating unit leaders frequently, or putting family members in 
command of the units. Haber (2006) makes a similar argument in the context 
of dictators who would like to prevent their supporters from overthrowing 
them, but would still like to make credible promises to them. Unfortunately, 
this strategy weakens counterinsurgency capacity, because uncoordinated secur
ity forces are less able to fend off insurgencies, and uncles and brothers may be 
incompetent. 

Credible rulers are also better able to make credible offers of future compen
sation to counterinsurgents. The link between the credibility of ruler promises 
to citizens broadly and to counterinsurgents specifically is straightforward. If 
credible rulers fail to compensate counterinsurgency forces as agreed, public 
security declines, as security forces react to nonpayment by quitting, striking, 
or using their arms against citizens. At the same time, the tenure in office of 
broadly credible politicians is more likely to depend on their ability to provide 
the public good of law and order. They therefore lose credibility with citizens 
and shorten their tenure in office when they fail to honor commitments to 
security forces, increasing the costs to them of reneging on agreements with 
security forces. 

The inability to make credible promises of future compensation undermines 
counterinsurgency capacity because leaders cannot easily observe counterinsur
gency effort. They would therefore prefer to offer success-based contracts to 
counterinsurgents, with some payments contingent on defeating the insurgency. 
If counterinsurgents believe rulers will renege on compensation promises 
should they succeed, however, they will demand payment upfront, weakening 
their incentive to exert effort against insurgents. Broadly noncredible rulers can 
build their counterinsurgency capacity around individuals who believe their 
promises (for example, family members). These players may not be the most 
capable, however, making the counterinsurgency less effective than it otherwise 
would be. 

In addition, the current costs of fighting an insurgency may exceed the 
current ruler's resources, including those from borrowing, so that a successful 
counterinsurgency effort can be mounted only if promises of future compen
sation are possible. Assume that governments cannot borrow and that with a 
total effort by counterinsurgents of E (expressed in units of rents), an insur
gency can be defeated, extending the expected duration of the government to 

1. It is possible that these countries confront higher risks of international military conflict; of 
course, that risk may itself be endogenous to the political dynamics inside the country. 
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T years. The expected value of rents that the government receives from each 
additional year of tenure is given by r; total rents are given by R = rT. If ruler 
promises are credible, counterinsurgents will accept future rewards for current 
effort and the government can expend up to R to defeat the insurgency, pre
vailing if R > If these assurances are not credible, the government can 
defeat the insurgency only if r > E.2 

III. COUNTRY EXAMPLES 

Examples of specific conflicts support the argument that the lack of political 
credibility makes conflict more likely. The insurgencies reviewed here all 
occurred when governments could not make broadly credible promises and 
pursued policies consistent with their limited credibility. In cases in which civil 
wars ended with peace accords, as opposed to total victory, a key attribute of 
the accords was the enforceability of policies that broadly credible politicians 
would, in any case, have had incentives to pursue (such as broadly redistribu
tive policies). The cases here also underline the close connection between the 
lack of broad political credibility and ethnically driven conflict. 

Guatemala 

The redistributive demands of rebels during the Guatemalan civil war were pre
cisely those that credible governments in poor democracies with significant 
income inequality would have been driven to provide naturally, even in the 
absence of rebellion. These policies did not emerge, however, because pre-civil 
war governments could not make broadly credible promises. In 1995, the year 
before the final peace accord was signed, taxes in Guatemala amounted to only 
8 percent of GDP, the lowest in Latin America. From 1975 to 1995, according 
to party data in the Database of Political Institutions (Beck and others 2001), 
Guatemala had no broadly credible left-wing party. Rebellion driven by redis
tributive demands was therefore more likely. 

The Guatemalan case also illustrates the importance of the reputational 
effects of continuous competitive elections. Negotiations to end more than 
30 years of conflict began when the first democratic government of Vinicio 
Cerezo took office in early 1986. They resumed in 1991, under the (elected) 
government of Jorge Serrano; continued under his elected successor, Ramiro de 
Leon; and concluded under the presidency of Alvaro Arzu in 1996 with the 
signing of the last 7 of the 12 accords that constituted the agreement to end the 
conflict (Rodas-Martini 2007). 

One explanation for the extended process was insurgent doubt over whether 
government commitments reached in the peace accords were credible. 
Insurgents would have been more reluctant to trust elected governments in new 

2. Rulers also compensate counterinsurgents extracontractually, by providing them opportunities for 
looting or drug-dealing, for example. These strategies effectively reduce R, however. 
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democracies, because they were unlikely to be broadly credible. This in turn 
meant that they had weaker political incentives to engage in broad-based redis
tribution. Agreement was reached when it was more credible to guerrillas that 
governments saw it in their own interests to increase taxes and spending. This 
in turn was more likely in a democracy that had seen 10 years of continuous 
competitive elections and several changes of president than it had been earlier, 
when democratic institutions were newer or nonexistent. 3 

Uganda 

Uganda also suffered from a decades-long internal conflict, one with a strong 
ethnic character. Most observers blame ethnic conflict on the governing prac
tices of the British during the colonial period (Ndikumana and Nannyonjo 
2007). The British strongly favored the Baganda, in the south, at the expense 
of other groups, especially those in the north. When the Baganda became 
restive, the British began to arm northern groups, establishing a rough balance 
between the economic power of the Baganda in the south and the military 
power of the Acholi and Langi in the north. These practices meant that, postin
dependence, leaders from the Acholi or Langi could not easily make credible 
promises to the Baganda and instead focused on their own ethnic groups at the 
expense of others. The lack of cross-ethnic political credibility, combined with 
the imbalance of military forces, made conflict more likely. 

The first postindependence regime of Milton Obote, a Langi, was rooted in 
the northern ethnic communities of the Acholis and Langis. Obote immediately 
began to discriminate against the Buganda region, to increase northern domi
nation of the military, and to cement his regime with repression (Ndikumana 
and Nannyonjo 2007). In 1971 Idi Amin, from the Kakwa community, over
threw Obote and targeted not only the Baganda but also the Acholi and Langi, 
as well as foreign-owned businesses, whose assets he redistributed among his 
closest supporters. Yet another group overthrew Amin in 1979; it was replaced 
in 1980 by Obote, who pursued repressive policies that further widened the 
gulf between the Langi and other ethnic groups, including the Acholi. An 
Acholi replaced Obote in 1985, but in 1986 Yoweri Museveni, with support 
rooted in the Buganda and some western communities, defeated Obote's army. 
Immediately, though, conflict resumed in the north between Acholi-dominated 
groups and the Langi and between the Acholi groups and the Museveni govern
ment (which has included the president's brother as defense minister). 

The usual lesson drawn from the Uganda experience is that ethnic conflict 
emerges when armed ethnic groups cannot make credible promises not to 
attack one another. The argument here suggests two further lessons. First, 

3. By 2004 the Guatemalan government had not honored the letter of the peace accords (calling for 
an increase in the tax ratio to 12 percent of GOP). However, after oscillating between about 6.5 and 8.0 
percent of GOP from 1990 to 1995, the gross tax burden rose 35 percent from 1995 to 2004, rising 
continuously from 8.0 percent to 10.8 percent of GOP. 
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ethnic conflict is also more likely when ethnic groups simply cannot make 
credible promises to make policy decisions that are broadly beneficial. Second, 
conflict is more likely when political leaders cannot make broadly credible 
promises even within their own ethnic groups. In Uganda political incentives 
were to provide targeted payoffs to narrow segments of political leaders' ethnic 
constituencies, paid for by predation on other constituencies. Leaders could 
still retain the support of their ethnic constituency since even the members 
of the constituency who did not benefit-the majority-could see that their 
own leaders were their only defense against predation by other groups. 
Unfortunately, the net result of such a political equilibrium is enhanced risk of 
conflict. 

Lebanon 

The fragility of interethnic agreements and the particularistic nature of 
intra ethnic political promises also characterize conflict in Lebanon (Makdisi 
and Sadaka 2005). Until 1975 Lebanon had been governed by a coalition of 
Maronite Christians, Shia Muslims, and Sunni Muslims. This equilibrium was 
disrupted by the emergence of Palestinian organizations and disaffected, non
sectarian Muslims. They undermined the balance of power among the sectarian 
groups that had allowed the coalition arrangements to be self-enforcing, preci
pitating violence. 

Why was the equilibrium sufficiently vulnerable to shocks as to precipitate 
conflict? One answer appears to be the large mass of disaffected Muslims. 
Their dissatisfaction was a natural consequence of sectarian leaders who relied 
for support not on the promises of broad policies and public goods that would 
improve the welfare of all members of their respective groups but rather on 
promises of particularistic policy benefits to some members of their groups. 
Appointments to most, if not all, public administration positions were subject 
to sectarian considerations, with party leaders having a large say in which 
members of their sectarian group would receive jobs. Parliamentary seats were 
also distributed to communities according to sectarian formulas. Not surpris
ingly, there was little political support for the public good of a well-performing 
public administration, which was instead characterized by corruption and 
laxity (Makdisi and Sadaka 2005). 

Macedonia 

In Macedonia, as in Lebanon, politics was organized around ethnic appeals 
and political parties that depended on particularistic policies and charismatic 
leaders (Lund 2005). Why did the lack of political credibility not precipitate 
civil war? Lund suggests two reasons, both absent in Uganda and Lebanon. 
First, multiple parties competed for support within each major ethnic group. 
This increased political pressures on the parties not to concentrate the benefits 
of clientelism on narrow groups within their ethnic communities, which 
reduces popular dissatisfaction with incumbent governments. Second, a broad 
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international presence provided large rents that were contingent on continued 
peace. "The key to obtaining political support was patronage, the key to 
patronage was international assistance, the key to assistance was international 
recognition, and the key to recognition was responsiveness to international 
norms" (Lund 2005, p. 237). Such assistance, which was relatively minor in 
Lebanon and was not provided to Uganda, reduced the relative payoffs for any 
ethnic group of capturing the Macedonian state through conflict. 

IV. SPECIFICATION AND DATA 

More systematic evidence also points to the importance of credibility. The pro
position examined here is that the lack of broad political credibility increases the 
risk of insurgency, whether because it reduces popular resistance to insurgency 
or because it makes the development of effective counterinsurgency capacity 
more difficult. More continuous years of competitive elections (in democracies) 
and institutionalized or programmatic political parties (in both democracies and 
autocracies) endow rulers with credibility and reduce the risk of insurgency. 

To test these propositions, the empirical work presented below follows the 
literature (for example, Fearon and Laitin 2003), estimating the following 
logistic specification: 

(Onset of Conflict)i, ((political variables, incomelcapita, In(population), In(mountainous), 
oil, ethnic fractionalization, religious fractionalization, and the noncontiguity of state 
territorY)i,,_l + eil' 

The conflict data come from the correlates of war data base (Sambanis 2004) 
and, like the nonpolitical control variables, are used in Fearon and Laitin 
(2003). A country is coded as experiencing a civil war when three conditions 
are met: the conflict caused more than 1,000 deaths, it threatened the sover
eignty of the state, and rebel opposition to the state was militarily organized. 
The control variables are taken from Fearon and Laitin because they went to 
great lengths to supplement the usual sources of data, which are often missing 
in poor, conflict-torn countries. Population and geographical variables capture 
the ease of mounting an insurgency; oil is a dummy variable (0-1) constructed 
by Fearon and Laitin indicating whether a country is a significant oil exporter; 
and fractionalization variables proxy for social polarization.4 To capture geo
graphic features of countries that affect the cost of insurgency, Fearon and 
Laitin control for how mountainous countries are (the underlying index ranges 
from 0 to 94.3, where Bahrain is among the countries at 0 and Bhutan is 94.3) 

4. Fractionalization variables also enter in other ways in the literature to better capture polarization, 
as defined axiomatically by Esteban and Ray (1994): quadratically. in Keefer and Knack (2002), or 
transformed according to a formula that links fractionalization more precisely to their formalization of 
polarization, in Reynal-Queml (2002). The focus here, however, is on the political variables; the linear 
specification was therefore retained, 
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and include a dummy variable indicating whether territory is contiguous 
(24 countries are noncontiguous). 

Fearon and Laitin constructed the per capita income variable based on Penn 
World Tables 5, 6 (covering the years 1950-92) data on real per capita income 
(chain method), measured in 1985 U.S. dollars. They extrapolated from 1950
99 using per capita income growth rates from World Development Indicators 
2001. For countries for which they had at least 11 observations, they added 
additional observations based on regressions of income on year and energy 
consumption. For the period 1975-99, their data set includes income data on 
many more poor countries than the World Development Indicators does:) This 
allows 13 more conflicts (out of a total of 73) to be analyzed than is possible 
using World Development Indicators data. 

The three political measures used in the analysis to capture various notions 
of credibility are new to the conflict literature. The first, following Keefer 
(2007), is the number of years of continuous competitive elections. Consistent 
with the assumption that these are associated with broad political credibility, 
the lower is this variable, the lower is public goods provision (such as second
ary school enrollment, bureaucratic quality, and public information flows) and 
the greater are corruption and private good provision (government jobs and 
public investment). The elections variable comes from the Database of Political 
Institutions (DPI) (Beck and others 2001) for the period 1975-2004. This vari
able is zero in countries in which leaders were not elected in competitive elec
tions (elections in which multiple candidates compete in legislative and 
executive elections and none receives more than 75 percent of the vote, as 
judged by the Legislative and Executive Index of Electoral Competitiveness 
from the DPI) and one otherwise. 

Two political party variables are also used, both derived from the DPI. One 
is a dichotomous variable indicating whether the main governing party is pro
grammatic. The DPI indicates whether parties can be judged as right, left, or 
center. If they can be, this is an indication that they can make more program
matic appeals to citizens. The DPI assessment of this variable is based on 
sparse information. However, it is highly correlated with assessments in 
detailed regional studies of whether parties are programmatic (Kitschelt and 
others 1999 in Eastern Europe; Jones 2005 in Latin America). 

The other party variable is the number of years by which the age of the politi
cal party of the country's leader exceeds the years that the leader has been in 
power. When this number is low or negative, it is more likely that the party is 
constructed around the personality of the leader. In this case, it is only the repu
tation of the leader that is hurt when party members fail to pursue the leader's 
program. When, however, the number is positive and high, the party is more 

5. For 1976 Fearon and Laitin (2003) have data on 32 countries that are missing in the World 
Development Indicators 2007 (World Bank 2007). The average income of these countries is about 
40 percent less than the average income of the countries for which data from both sources are available. 



44 THE WORLD BAl-."K ECONOMIC REVIEW 

likely to have an existence independent of the leader, and party members have 
greater incentives to develop and preserve the party's programmatic reputation. 
The age variable is also likely to be associated with the extent to which rulers 
confront intraparty checks and balances, which is smaller when the party is 
younger than the ruler's tenure. 

These political variables offer more nuances to the description of pre-civil 
war politics than is typically the case in the conflict literature. The literature 
generally characterizes countries using the degree of democratization, as 
measured broadly by the 20-point Polity democracy-autocracy measure 
(Jaggers and Gurr 1995). Although Polity covers more years than any other 
political dataset, it does not include data on political parties, an essential 
element of the analysis here. In addition, the Polity democracy-autocracy 
measure is more difficult to interpret than the DPI variables. The Polity demo
cracy measure is a composite of other Polity variables, each assigned a weight 
and then summed to yield the final democracy score. By construction, similar 
democracy measures over time can be associated with significantly different 
configurations of the component indicators, as long as they add up to the same 
final number. Similarly, quite different models for constraining executives or 
electing leaders could drive similar values of the component variables that 
make up the democracy measure.6 

Political credibility is significantly related to many of the control variables 
that are common in the conflict literature. Political strategies to make clientelist 
rather than broad programmatic promises, for example, are more likely in poor 
countries; ethnic appeals are more likely when politicians are not broadly 
credible.7 Inclusion of such controls as income and social cleavage therefore 
biases the estimations presented below against finding a significant role for pol
itical variables. This issue is discussed more extensively below. 

V. DOES POLITICAL CREDIBILITY REDUCE THE RISK OF CONFLICT? 

The proposition that political credibility reduces the probability of civil war is 
tested in four samples of countries: all countries, all poor countries, all non
democracies, and all poor nondemocracies. All of the political variables are sig
nificant in each of the three specifications in the sample of all countries 

6. At the same time, some values of the Polity measure are, by construction, endogenous to 

insurgency. For example, Hegre and others (2001) and other researchers find that countries with 
intermediate values of the Polity measure are most vulnerable to civil war. Their operationalization of 
the Polity measure is common in the literature. However, countries can fall into the intermediate 
category, for several reasons. One is the violent overthrow of the regime, which leads Polity evaluators 
to downgrade the country with respect to the institutionalization of political competition (PARREG), 
one of the elements of the Polity democracy index. 

7. This is the case, for example, to the extent that members of the same ethnic group believe that 
candidates' individual welfare is tied to the welfare of their ethnic group or that candidates have had 
more repeated interactions with members of their ethnic group than with others. 
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TABLE 1. Credibility Effects in the Whole Sample (Dependent Variable: 
Conflict Onset, 0-1) 

Variable (1) (2) (3) 

Age of largest party minus leader years in office 0.987 (0.04) 
Years of continuous competitive elections 0.959 (0.02) 
Largest government party programmatic? (1-0) 0.507 (0.05) 
Ln (population) 1.186 (0.06) 1.145 (0.12) 1.175 (0.07) 
Oil exporter dummy variable (0-1) 1.797 (0.04) 1.466 (0.15) 1.387 (0.31) 
Ethnic fractionalization 3.036 (0.05) 2.890 (0.07) 3.486 (0.03) 
Religious fractionalization 4.174 (0.05) 4.074 (0.04) 3.301 (0.06) 
N (country years) 2,603 2,822 2,847 
Log-likelihood -272.233 -298.801 310.844 
Pseudo R -squared 0.059 0.057 0.054 

Note: Logistic estimation with clustered standard errors. All time-varying independent vari
ables are lagged one year. Odds ratios are reported with p-values based on robust, clustered, stan
dard errors in parentheses: coefficient values below one indicate that the odds of conflict fall with 
increases in the corresponding variable. The p-values for years and party age are calculated 
assuming that the interaction term is zero. All variables are from the year before the crisis. Other 
independent variables (noncontiguous state territory, mountainous terrain) and the constant are 
not reported. 

Source: Political variables, Database of Political Institutions (Beck and others 2001); conflict 
variables, Correlates of War (Sambanis 2004); control variables, (Fearon and Laitin 2003). 

(table 1). Their effects are also economically meaningful. To show this more 
clearly, the table reports the odds ratios, constant across parameter values, 
rather than coefficient values. Odds ratios less than one imply that an increase 
in the variable reduces the risk of insurgency; odds ratios greater than one 
imply that increases raise the risk of insurgency.s 

The presence of a programmatic governing party reduces the odds of conflict 
by half. Every additional year by which the age of the governing party exceeds 
the years a ruler has been in office reduces the odds of conflict by about 2 
percent a year. The regressions in the all-country sample omit per capita 
income. In the presence of per capita income none of the political variables is 
significant, but this is almost surely because of the effect of income on political 
incentives to invest in the credibility of broadly programmatic promises, as dis
cussed at length in the next section. 

Among other determinants of insurgency, oil is statistically significant in 
only one regression; religious and ethnic fractionalization are significant deter
minants of insurgency in all cases. An increase in religious and ethnic fractiona
1ization from the minimum possible value (zero) to the maximum (one) 

8. The odds ratio reveals how the odds of conflict change after a one-umt Increase in the 
independent variable. 1f the odds before the change in a variable are 3:1 and the odds after are 4:1, the 
odds ratio is 1.33. The marginal effects of coefficient changes estimated from logistic specifications 
depends on parameter values. 
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TABLE 2. Credibility Effects in Poor Countries (Dependent Variable: Conflict 
Onset, 0-1) 

Variable (1) (2) (3) 

Age of largest party minus leader years in office 0.982 (0.04) 
Years of continuous competitive elections 0.968 (0.10) 
Largest government party programmatic? (1-0) 0.572 (0.11) 
Income per capita 0.597 (0.14) 0.631 (0.16) 0.653 (0.20) 
Ln (population) 1.178 (0.07) 1.135 (0.21) 1.155 (0.10) 
Oil exporter dummy variable (0-1) 1.558 (0.21) 1.266 (0.55) 1.152 (0.72) 
Ethnic fractionalization 0.687 (0.54) 0.967 (0.96) 0.926 (0.89) 
Religious fractionalization 2.741 (0.20) 2.33 (0.29) 2.961 (0.14) 
N (country years) 1,272 1,353 1,377 
Log-likelihood 185.416 -203.590 -211.887 
Pseudo R-squared 0.047 0.034 0.043 

Note: Logistic estimation with clustered standard errors. All time-varying independent vari
ables are lagged one year. Odds ratios are reported with p-values based on robust, clustered, stan
dard errors in parentheses: coefficient values below one indicate that the odds of conflict fall with 
increases in the corresponding variable. The p-values for years and party age were calculated 
assuming that the interaction term is zero. All variables are for the year before the crisis. Other 
independent variables (noncontiguous state territory, mountainous terrain) and the constant are 
not reported. Poor countries in year t are those with incomes below the world median that year. 

Source: Political variables, Database of Political Institutions (Beck and others 2001); conflict 
variables, Correlates of War (Sambanis 2004)i control variables, (Fearon and Laitin 2003). 

increases the odds of conflict by 300-400 percent. Consistent with the argu
ment that fractionalization is associated with conflict precisely when politicians 
are not credible and that large natural resource rents create a disincentive for 
politicians to invest in broad credibility, the omission of any of these variables 
substantially boosts the significance of the two party variables. Population size 
is also significant: countries with larger populations have a greater likelihood 
of experiencing conflict in this specification.9 

The vast majority of civil wars occur in countries that are poorer than the 
world median in the year they occur. In the period 1975-2000, 57 conflicts 
broke out in countries with per capita income at or less than the world 
median. Of the remaining 15 countries in which conflict occurred, 9 had no 
income data. Of these, at least six (Afghanistan, Azerbaijan, Georgia, Liberia, 
Moldova, and Yemen) were near or below the median the year before war 
broke out. Examining poorer countries separately is therefore a sensible esti
mation strategy, unless one has strong prior reasons to believe that the 
dynamics of civil war are on average the same in poor and rich countries. 
Given that citizen income affects political incentives to invest in credible, 

9. The population result is common. Collier and Hoeffler (1998) attribute it to the increased desire 
for secession in larger countries. Fearon and Laitin (2003) point to the greater difficulties that larger 
populations create for control by the state. The argument in this article suggests a third explanation: the 
costs to politicians of making credible appeals to citizens rises with population size. 
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TABLE 3. Credibility Effects in Nondemocracies (Dependent Variable: 
Conflict Onset, 0-1) 

All nondemocracies Poor nondemocracies 

Variable (1) (2) (3) (4) 

Age of largest party minus leader 0.990 (0.35) 0.980 (0.09) 
years in office) 

Largest government party 0.469 (0.05) 0.407 (0.04) 
programmatic? (1-0) 

Income per capita 0.597 (0.20) 0.680 (O.32) 
Ln (population) 1.277 (0.06) 1.250 (0.04) 1.298 (0.09) 1.224 (0.15) 
Oil exporter dummy variable (0-1) 1.314 (0.41) 1.080 (0.82) 1.049 (0.94) 0.883 (0.83) 
Ethnic fractionalization 1.519 (0.51) 1.520 (0.52) 0.536 (0.38) 0.656 (0.50) 
Religious fractionalization 3.623 (0.16) 2.820 (0.20) 2.399 (0.41) 2.093 (0.45) 
N (country years) 1,553 1,678 1,019 1,058 
Log-likelihood -202.658 - 215.868 149.379 -156.230 
Pseudo R-squared 0.038 0.040 0.041 0.046 
--.-----

Note: Logistic estimation with clustered standard errors. All time-varying independent vari
ables are lagged one year. Odds ratios are reported with p-values based on robust, clustered, stan
dard errors in parentheses: coefficient values below one indicate that the odds of conflict fall with 
increases in the corresponding variable. The p-values for years and party age were calculated 
assuming that the interaction term is zero. All variables are for the year before the crisis. Other 
independent variables (noncontiguous state territory, mountainous terrain) and the constant are 
not reported. Poor countries in year t are those with incomes below the world median that year. 

Source: Political variables, Database of Political Institutions (Beck and others 2001); conflict 
variables, Correlates of War (Sambanis 2004); control variables, (Fearon and Laitin 2003). 

programmatic promises to citizens, there is ample reason to suspect that the 
opposite is true. 

Unlike the specifications in table 1, the poor-country specifications include 
per capita income (table 2); the political results strengthen if income is 
excluded, however. Despite the presence of per capita income, the relevant pol
itical variables are highly significant and the odds ratios are little changed from 
the all-country results. Equally important, however, is that the significance of 
other commonly investigated correlates of rebellion changes substantially in 
poorer countries. Though income is significant in the sample of all countries 
(not reported), it is insignificant in the sample of poor countries. It appears 
that income effects are driven by the complete absence of conflicts among the 
richest 30 percent of countries. The effects of oil exports and ethnic and reli
gious fractionalization all fall significantly compared with the results for all 
countries. Even if income is excluded, ethnic fractionalization and oil exports 
remain insignificant. The insignificance of ethnic and religious fractionalization 
is not driven by their simultaneous entry into the specifications; although they 
are correlated at 0.32, neither becomes significant when the other is dropped. 

The hypotheses related to the institutionalization of political parties are rele
vant to both democracies and nondemocracies; nondemocracies are therefore 
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also examined separately. Countries are identified using two DPI variables, the 
legislative and executive indices of electoral competition. Countries in which 
each of these indices takes a maximum score of seven (multiple parties 
compete in the elections and none receives more than 75 percent of the vote) 
are classified as democracies; the remainder are classified as nondemocracies. 

Two sets of regressions are presented in table 3: those looking only at non
democracies, using the specifications of table 1, and those looking only at poor 
nondemocracies, using the specifications of table 2 (the years of continuing 
competitive elections are omitted, because they are always zero in the nonde
mocratic subsample). The presence of a programmatic governing party has an 
even stronger effect on outcomes, whether compared with all countries or only 
poor countries (the presence of a programmatic party reduces the odds of con
flict more than in tables 1 and 2). The party age variable also has a stronger 
effect on poor nondemocracies than it does on poor countries only, although 
the party age variable is insignificant in the sample of all nondemocracies. 

Other common determinants of conflict are uniformly insignificant across all 
four nondemocracy regressions. Per capita income is insignificant in the sample 
of poor nondemocracies. The magnitudes of the effects of oil exports and reli
gious and ethnic fractionalization drop substantially; they are insignificant in 
both subsamples. Only population, among the alternative explanations of 
insurgency, continues to matter. 

VI. ROBUSTNESS: INCOME, OIL, SOCIAL POLARIZATION, AND 


POLITICAL CREDIBILITY 


The results in tables 1-3 are striking because they are almost entirely robust to 
controls for variables that theory predicts should influence or be influenced by 
political credibility: per capita income, ethnic and religious fractionalization, 
and oil. Oil is a typical control variable in the conflict literature, because, as 
Collier and Hoeffler (1998) and Elbadawi and Sambanis (2002) argue, access 
to natural resource rents is both a goal of rebel movements and a way for rebel 
movements to finance themselves (Fearon 2005 disputes the importance of 
natural resources in civil war). However, oil or other natural resource rents 
also make rulers more reluctant to invest in credibility. For example, when 
rents are high, the benefits to rulers of adopting institutions that force them to 
share rents (for example, larger, more-institutionalized ruling parties) are 
smaller. 

Indeed, there is a strong negative correlation between countries coded by 
Fearon and Laitin (2003) as oil exporters and the variables used here to 
capture the extent to which politicians can make broadly credible promises 
to voters. Moore (2004) provides an illustration of the discovery of oil leading 
to new and more circumscribed institutional arrangements. Before the dis
covery of oil, Kuwaiti merchants shared political control with the sheiks of the 
dominant al-Sabah family: "Manpower and financial power gave Kuwaiti 
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merchants an early sense of equality with the ruling al-Sabahs .... Commerce 
was not viewed as subordinate to politics. Indeed, politics needed commerce" 
(p. 31). However, with the discovery of oil in 1938, "the elected municipality 
board, which had served as an asil [elite] merchant enclave since 1932, was 
replaced with an appointed board of shaikhs. As royal family members took 
control of government ministries, merchant committees within those bodies, 
designed to provide policy input, were disbanded" (p. 42). Nevertheless, 
despite the relation between political variables and rents, the estimates of the 
political variables in tables 1-3 are not sensitive to the presence of the oil 
control. 

Using various measures, researchers (Reynal-Querol 2002; Soysa 2002) have 
also found that polarization is a determinant of civil war (Fearon and Laitin 
2003 argue that this relation is not robust). The argument is that sharp differ
ences in policy preferences across social groupings create social cleavages that 
increase insurgent pressures. However, as the earlier discussion of several civil 
wars concludes, social polarization is endogenous to political decisionmaking. 
In particular, noncredible politicians seek to expand the set of citizens to 
whom they can make credible commitments. In socially fragmented countries 
the low-cost way for them to do this may be by making ethnic or religious 
appeals. Politicians build a reputation for policy stances favoring particular 
ethnic groups, but in broadening the reach of their credible commitments, they 
exacerbate political polarization. 

Van de Walle (2003) documents this in the case of emerging African democ
racies, where he finds that the overwhelming organizational principle of new 
political parties is ethnic or linguistic. Under these conditions, social polariza
tion leads to conflict, because noncredible politicians use social identity to 
build support. Nevertheless, the presence of controls for the social polarization 
variables does not affect the credibility results reported earlier. 

Per capita income is the most troublesome of the three controls, because 
none of the results in table 1 is significant when a control for income is added. 
However, the arguments linking income to clientelist political strategies are 
well established in the literature. Poorer voters are more susceptible than richer 
voters to targeted transfers (Dixit and Londregan 1996). The political advan
tages of relying on clientelist strategies that target the few voters who believe 
politician promises are therefore greater in poorer countries, reducing political 
incentives to invest in credibility but also increasing insurgency incentives and 
giving rise to an association between insurgency and income that runs through 
political credibility. 10 

10. The fact that the lack of political credibility might be both a cause and consequence of low 
incomes suggests the possibility of a credibility-based poverty trap. Keefer and Vlaicu (forthcoming) 
anticipate such a possibility, proving that where the costs to politicians of clientelist electoral strategies 
are sufficiently low, they will delay the investments needed to make their promises broadly credible. 
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While it is reasonable to exclude per capita income from the table 1 
regressions, given the links with the credibility variables, there is some concern 
that to the extent that there are additional reasons for an association between 
income and civil war that do not operate through credibility, the exclusion of 
income biases the results. The fact that income is insignificant in tables 2 and 3 
provides some reason to believe that this bias is small. At the same time, the 
three reasons in the literature for including income seem less persuasive than 
the arguments that link income to political credibility. Moreover, two of these 
reasons have a credibility interpretation that reinforces the argument here for 
excluding income. 

Some authors (including Collier and Hoeffler 1998, Elbadawi and Sambanis 
2002, and Fearon and Laitin 2003) argue that income captures state capacity 
to combat insurgencies. However, state capacity is a public good that broadly 
credible politicians have a greater incentive to provide. For example, law and 
order and strong administrative capacity, from which counterinsurgency 
capacity springs, benefit all citizens. The earlier discussion predicts that such 
public goods will be underprovided in low-credibility states. In fact, Keefer 
(2007) presents evidence that both the rule of law and bureaucratic quality are 
lower in low-credibility democracies. 

Moreover, it is not clear whether income is a binding constraint on the 
development of state capacity in any case. Military spending, for example, 
seems to bear no systematic negative relation with per capita income; if any
thing, military spending as a fraction of GDP varies inversely with per capita 
income. Moreover, countries confronting threats show remarkable agility in 
increasing military spending independent of income. Despite roughly similar 
incomes per capita, India, Pakistan, and Sri Lanka exhibit vast differences in 
military spending: Pakistan spends twice as much as India and Sri Lanka 
50 percent more than India, differences that seem more correlated with the 
fraction of their territory the countries view as vulnerable to armed dispute 
than with differences in per capita incomeY 

Hegre and others (2001) posit a second channel through which income 
might drive conflict: as incomes rise, class conflicts moderate and opposing seg
ments of society are more amenable to peaceful resolutions of their disagree
ments. One indicator of class-based mobilization is the existence of political 
parties advocating the interests of different classes. The argument here predicts 
that it is precisely the absence of such parties that makes conflict more likely. 
The tests below examine this thesis directly, showing that direct measures of 
programmatic-possibly class-based-parties reduce the probability of 
msurgency. 

Collier and Hoeffler (1998) and Elbadawi and Sambanis (2002) interpret 
income as the opportunity cost of rebel labor: insurgencies can form at lower 

11. India, with per capita purchasing power parity-adjusted income of $2,312 in 1999, is richer 
than Pakistan ($1,818) but poorer than Sri Lanka ($3,229). 
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cost in poorer countries. However, the same argument could be made about 
the ability of governments to recruit soldiers into its counterinsurgency forces, 
suggesting no clear bias from omitting income from a conflict regression. 

VII. OTHER ROBUSTNESS ISSUES 

The results in tables 1-3 raise two broad concerns. One is that the specifica
tions do not control for reasonable alternative explanations for conflict; the 
other, related concern is that the results are the consequence of endogeneity 
bias, which reflects either reverse causality or omitted-variable bias. These con
cerns are endemic in estimating the determinants of conflict. 12 Valid instru
ments are rare and entirely absent for investigations of the political drivers of 
conflict. 

One response to endogeneity bias is to conduct case studies, which may 
reveal causal mechanisms using information that is not available with aggregate 
data. The earlier thumbnail sketches of several conflicts illustrate the role of 
political credibility in conflict. The estimations reported in this section are 
based on two additional strategies: estimation across different subsamples and 
estimation with additional control variables. Each captures at least a substan
tial subset of potential causes of endogeneity bias. The all-country results of 
table 1 are robust to all alternative estimation strategies; other results are some
what more fragile, although the smaller sizes of the samples make this unsur
prising. In both tables 4 and 5 the estimation of the effects of party age relative 
to executive tenure in the case of all nondemocracies is omitted: this variable is 
not significant in the original regression in table 3 or in any of the specifica
tions in tables 4 and 5. 

Estimates across Subsamples 

Conflicts are rare: the onset of conflict occurs in less than 2 percent of the 
country-year observations investigated here. As a consequence, subsamples can 
vary significantly in the number of conflicts they contain, affecting the robust
ness of results simply because the number of conflicts in the subsample is 
small. Nevertheless, one might reasonably ask whether the results reported in 
tables 1-3 are robust to four additional subsamples. 

First, the fall of communism might have had a substantial effect on civil 
war; the end of the Cold War ended proxy wars contested and financed by the 
two superpowers. Nevertheless, results reported earlier are robust when one 
uses only observations from the 1990s (table 4, row 1). In only one case is a 
significant result from the earlier tables insignificant in the 1990s subsample. 
The magnitude of the effect of years of continuous competitive elections is 

12. Conflict almost always shortens the duration of democracies and the lives of parties. The 
estimations in tables 1-3 avoid this source of endogeneity, however, because all of the explanatory 
variables are measured in the year before conflict occurs. 

http:conflict.12


<.r, 
tv 

...; 
::r: 
m 
liS 
o 
rTABLE 4. Political Credibility and Conflict Risk across Subsamples (Dependent Variable: Conflict Onset, 0-1) o '" 
'" All countries Poor countries Nondemocracies Poor nondemocracies :>
z 
)': 

Party age {years Party age Iyears Party age (years in m 
Subsample in office) Election years Programmatic party in off",e) Election years Programmatic parry Programmatic party office) Programmatic party 

('l 

o 
z 
o1990s only 0.977 (0.002) 0.79 (0.00) 0.370 10.06) 0.981 (0.06) 0.916 (0 .. 1;) 0.716 (0.54) 0.289 (0.03) 0.980 (0.10) 0.27 (0.02) 
~ 

Excluding country 0.985 10.06) 0.964 10.04) 0.363 \0.005) 0.98 (0.06) 0.993 (0.82) 0.406 (0.03) 0.46 (0.06) 0.978 (0.12) .30.3 (0.02) 

years wi th two or 
('l 

more conflicts m '" 0:::Cross·secllon, -0.005 (0.04) -0.011 (0.001) - 0.68 10.004) -·0.005 (0.37) 0.014 (0.77) -0.7410.031) -1.59 (0.001) 0.008 (0.45) -1.97 (0.002) 
m 

average 1975-99 N= 122, N ~ 124, N= 125, N=60, N=60, N~61, N=35, N=20, N=II, :E! 
(ordinary least N (conflicts) = 42 N (conflicts) 44 N (conllicts) =45 N (conflicts I = 21 N (conflicts) = 21 N (conflicts) 21 N (conOiers) 13 N (conflicts) 5 N (conflicts) = 5 


squa res) not odds 


ratios) 

C(OSs~scction, - 0.002 (0.07) -0.009 (0.0011 --0.41 (0.005) 0.003 (0.54) -0.03 (0.12) -0.54 (0.007) - 0.60 (0.03) 0.001 (0.80) -1.77 (0.06) 

conflicts 1990- 104, N ~ 124, N= 125, N~56, N=60, N 61, N=35, N= 18, N=l1, 
99, political N (conflicts) 19 N (conflicts) 26 N (confli",) = 27 N (conflicts) = II N (conflicts) 14 N (conflictsl 14 N (conllicrn) = 11 N (conflicts) = 3 N (conflicts) 

variables 1975

90 {ordinary Jeasr 

squares) 

Note; Estimated coefficients of respective political variables using specifications from tables 1-3, with change noted at far left. See notes to tables 
1-3. N (conflict) indicates number of countries in which conflicts occurred over the period. 

Source: Political variables, Database of Political Institutions (Beck and others 2001); conflict variables, Correlates of War (Sambanis 2004); control 
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TABLE 5. Political Credibility and Conflict Risk with Additional Controls (Dependent Variable: Conflict Onset, 0-1) 

All countries Poor countries Nondemocracies Poor nondemocracies 

Party age Party age Party age 
(years in Election Programmatic (years in Election Programmatic Programmatic (years in Programmatic 

Control variable office) years party office) years party party office) party 

for 0.986 0.958 0.484 0.978 0.965 0.493 0.493 0.976 0.380 
year effects (0.03) (0.02) (0.04) (0.02) (0.08) 

Substituting per n.a n.a n.a 0.98 0.96 0.55 n.a 0.980 039 
capita income (0.02) (0.02) 
from World 
Development 
Indicators, filling 
missing values 
through 
extrapolation 
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Koppen-Geiger (0.062) (0.04) (0.11) (0.01) (0.006) (0.238) (0.22) (0.09) (0.17) 
climate zones 

n.a Not applicable. 
Note: Estimated coefficients of respective political variables using tables 1-3 specifications, with change noted at far left. See notes to tables 1-3. Five ~ 

Koppen-Geiger variables report the fraction of country covered by each of five climate zones. '" '"~ ...Source: Political variables, Database of Political Institutions (Beck and others 2001); conflict variables, Correlates of War (Sambanis 2004); control 
variables, (rearon and Laitin 2003); Koppen-Geiger climate variables: Sachs (2003). 
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TABLE 6. Political Credibility and Political Institutions (Dependent Variable: Conflict Onset, 0-1) 
r

" '">
Table 1: All countries Table 2: Poor countries z 

~ 

m 
nFormal institutional Party age (years in 

variables office) Election years party in office) Election years party 
o 
Z 
o 

Political variables from 0.97 (0.00) 0.95 (0.01) 0.31 (0.01) 0.972 (0.00) 0962 (0.00 0.46 (0.03) 
s:: 
n 

column heading 
Presidential 0, 1.003 (0.00) 1.002 (0.02) 1.002 (0.04) 1.002 (O.OO) 1.003 (0.00) 1.003 (0.00) 

::0 
m 
< 

semi presidential 1, m 
~ 

parliamentary 2 
District magnitude 1.00 (0.93) 1.00 (0.94) 1.00 (0.86) 1.00 (0.15) 1.00 (0.43) 1.00 (0.43) 
Plurality 1·, 1.00 (0.94) 1.00 (0.91) 1.00 (0.86) 1.00 (0.19) 1.00 (0.19) 1.00 (0.25) 

Proportional 
re presentation 0 

Number of observations 1,847 1,972 795 847 847 
R-squared 0.12 0.12 1972,0.12 0.09 0.10 0.11 

Note: Each column reports the results of specifications corresponding to tables 1 and 2, augmented with the formal political institutions. Other 
table 1-2 control variables are not reported. Institutional variables reduce sample sizes compared with tables 1 and 2, but samples are close to tables 1 
and 2 and results are robust if district magnitude and rule variables are excluded. 

Source: See text. 
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much greater in the poor country, 1990s-only regressions of table 4 than in the 
poor-country regressions of table 2. However, their impact on conflict is no 
longer statistically significant. 

For all of the regressions in tables 1-3, clustered standard errors are 
reported; this reduces the risk that multiple conflict countries drive the signifi
cance of the results reported in these tables. This may not eliminate all sources 
of bias resulting from including country-year observations in countries that 
experienced two or more conflicts, however. To be sure that this is the case, 
regressions in tables 1-3 are re-estimated excluding all country-year obser
vations beginning with the onset of a second conflict (table 4, row 2). The 
earlier results remain largely robust. One of the significant results in table 2 
and one in table 3 are insignificant in table 4; however, the insignificant result 
in table 2 (the effect of programmatic parties) is highly significant in the 
second row of the poor-country sample in table 4. 

Most of the explanatory power of the political variables comes from their 
cross-country variation.13 It might be argued, therefore, that the statistical sig
nificance of the results in tables 1-3 is exaggerated by the large sample sizes of 
panel data. The clustered standard errors used in tables 1-3 substantially 
reduce this downward bias in standard errors. An additional solution to this 
problem is to examine only the purely cross-section variation in the conflict 
and control variables (table 4, row 3). The left-hand side variable is therefore 
the total number of conflicts a country experienced between 1975 and 1999. 
The control variables are averaged over the period, and coefficients are esti
mated using simple ordinary least squares. Once again, all of the results from 
table 1, and five of eight of the significant results in tables 1-3, remain signifi
cant. Moreover, one of the insignificant results (in table 2) is significant in 
table 4. 

The row 3 results, using whole-period averages of both the political and 
conflict variables, could be driven by reverse causality. To determine if this is 
the case, the estimation is repeated, this time averaging the political variables 
over the period 1975-90 (row 4). The effects of early political variables are 
then estimated on the number of conflicts over the period 1990-99 (the other 
control variables are 1975 - 99 averages, as in row 3). While the coefficient esti
mates drop somewhat compared with row 3, the pattern of statistically signifi
cant results is the same. This suggests that reverse causality is not driving row 
3 results, indicating that the significance of the results in tables 1 is not the 
spurious result of using the many observations contained in the panel data. 

13. More important, it is not clear how tests should be specified over time. Among other things, it is 
unclear over what time period changes in the political variables should begin to exert an effect on the 
risk of conflict. Yearly fixed-effects estimations are inappropriate, for example, because early increases 
in party age or years of continuous elections almost surely do not have the same effects as later 
increases, while the effect of programmatic parties is unlikely to emerge the year after they are 
recognized. 

http:variation.13
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Adding New Control Variables 

It is also possible that the political variables in table 1-3 are sensitive to the 
use of particular versions of some control variables (for example, income or 
social polarization) or some alternative explanations of conflict are omitted. 
Numerous alternative specifications indicate that this is unlikely to be the case. 
The first row of table 5 includes controls for year effects: as in the 1990s 
regressions in table 4, global shocks such as the end of the Cold War could 
have influenced both political institutions within countries and the risk of con
flict. However, all of the significant results and one of the insignificant results 
in tables 1 are significant when year effects are taken into account (row 1). 

The per capita income variable taken from Fearon and Laitin (2003) is not 
adjusted for purchasing power parity. The political variables could therefore be 
significant because they spuriously capture mismeasured income effects. In fact, 
this is not the case. World Development Indicators does not provide income 
data of any kind for many countries in the mid-1970s, including a number of 
conflict countries. To adjust for this, missing values of the available purchasing 
power parity-adjusted per capita income data were filled in using simple linear 
extrapolation (this procedure never accounted for more than four years of a 
country's income data). The results are robust to the use of purchasing power 
parity-adjusted per capita income (table 5, row 2). 

Results are similarly robust when alternative measures of ethnic and religious 
fractionalization compiled by Alesina and others (2002) are substituted into the 
regressions of tables 1-3 (results not reported). Specifically, all of the political 
coefficients in tables 1 and 2 are significant (including one that was previously 
insignificant). However, only the last specification in table 3 (which looks at the 
effects of programmatic parties in poor nondemocracies) is significant (results 
not reported). It is not surprising that the nondemocratic regressions are less 
robust, because the political variables are less noisy, more-accurate descriptions 
of political credibility in democracies than in nondemocracies. 

Economic growth is a proximate cause of conflict and therefore captures 
political sources of conflict (such as credibility) that affect both growth and 
conflict. Despite this, five of the eight significant results in tables 1 remain 
significant when growth is added; as with the fractionalization variables, the 
table 1 and 2 results are particularly robust (table 5, row 3). 

Continent controls (for Africa, East Asia, and South Asia) and climate zone 
variables (five Koppen-Geiger climate zones, such as whether countries are pri
marily desert, tropical, dry, or wet) are separately added to the table 1-3 
regressions to capture other unobserved influences on conflict. Their inclusion is 
not precisely a robustness test of the regressions in tables 1-3, however, because 
theory predicts that their influence should operate in part through the political 
variables under examination here. For example, political incentives to build 
broadly credible institutions (for example, programmatic political parties or 
institutionalized ruling parties in autocracies) are directly related to the growth 
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payoff that leaders can expect if they encourage investment with such insti
tutions. Unfavorable locations (for example, poor climactic conditions unfavor
able to agriculture or continents characterized by adverse neighborhood effects, 
such as generally thin population densities) have more limited growth potential. 
The lower the growth payoff to credible institutions, the lower is the increment 
to regime security that leaders can achieve by adopting these institutions. Under 
these circumstances one is less likely to see the political arrangements that are 
the focus of attention here. In fact, continent and climate zone dummy variables 
are significant determinants of each of the three political variables used here, in 
the all-country, poor-country, and nondemocracy samples. 

Despite the significant, theoretically predicted relation between continent 
and climate zone dummy variables and the political variables, nearly all of the 
regressions in tables 1 and 2 are robust to the inclusion of the dummy variables 
(rows 4 and 5, table 5). Most of the significant nondemocracy results from 
table 3, which are more vulnerable in any case to the noisiness of the political 
variables, are insignificant. However, even in these cases, the estimated impact 
of the political variables remains large. For example, though not statistically 
significant, the presence of programmatic parties still reduces the odds of con
flict in nondemocracies by about 46 percent. 

Reynal-Querol (2002) argues that democracies with more inclusive insti
tutions (proportional representation as opposed to majoritarian or presidential 
systems) confront a lower risk of ethnic civil war. It is possible that the political 
effects measured here are significant only because they spuriously capture the 
effect of these formal institutions. However, results are robust to controls for 
three formal institutional variables: whether countries are presidential, semipre
sidential, or parliamentary; whether they are majoritarian, as reflected in their 
district magnitudes (low indicates more majoritarian); and whether they use 
plurality or majoritarian electoral rules. All of these are available in the DP!. 

All of the results in tables 1 and 2 (the only samples containing democracies) 
are actually stronger when formal institutional variables are taken into account 
(table 6). At the same time, the estimated effects of these formal institutions on 
the probability of civil war differ from those found in previous research. 
Neither district magnitudes nor electoral proportionality are significant deter
minants of insurgency. Contrary to expectations, the odds of a conflict occur
ring are significantly higher in parliamentary systems. This result contrasts with 
predictions in the insurgency literature and is related to an ongoing debate in 
the literature regarding the stability of presidential and parliamentary systems. 
One study (Cheibub 2006) also finds that, contrary to received wisdom, presi
dential systems are not less stable once one controls for whether democracy is 
preceded by military government. 

It might be the case that the political variables simply capture the fact that 
countries that have been sovereign for a longer period have had more time to 
develop key political institutions and to work out underlying conflictual issues. 
The World Factbook of the Central Intelligence Agency (2007) has data on 
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countries' first year of sovereignty. The years since the first year of sovereignty, 
particularly in log form, are positively correlated with the age of the largest 
government party and with the years of continuous competitive elections. 
However, whether in log or linear form, the variable years of independence has 
no effect on the results reported in tables 1-3. In all cases the magnitude and 
significance of the estimated political effects hardly change. Only the log of 
years since independence is ever close to significant and then only in the poorer 
country samples. It turns out that more years of independence is weakly associ
ated with greater odds of experiencing a conflict. 

Despite the robustness of the results to a variety of control variables, it 
is still possible that omitted variables drive the negative correlation of con
flict risk and political credibility. One argument made here is that the 
ability to make credible promises, as captured by the political variables 
used in the empirical analysis, undermines counterinsurgency capacity and 
encourages insurgency. It is conceivable, however, that some governments 
simply enjoy a better counterinsurgency endowment or, more generally, are 
endowed with unobserved social conditions that lower the risk of conflict. 
Given the reduced risk of conflict, politicians find it more cost-effective to 
invest in the ability to make credible promises into the future. To the 
extent that this is true, results reported here would be the product of 
reverse causality. 

While the empirical analysis does not completely foreclose the possibility of 
reverse causality, this is not the most plausible explanation for the results here. 
The row 4 results in table 4-which show that in the cross-section estimations, 
the 1975-90 values of the political variables are significant predictors of con
flict over 1990-99-suggest that any such reverse causality would need to be 
driven by time-invariant omitted variables. Furthermore, these omitted factors 
would have to be largely uncorrelated with the control variables examined 
here, including years of independence, geography, ethnic and religious fractio
nalization, and per capita income, and strongly related to the political variables 
that are the object of the analysis. 

It is possible that such time-invariant omitted effects exist. However, it is 
also difficult to identify social conditions that reduce the risk of conflict 
without also directly affecting political incentives to invest in the ability to 
make credible commitments. Unobserved ethnic tensions, for example, may 
make conflict more likely, but they do so in large part by raising the costs to 
politicians of making credible promises across ethnic groups. The endowment 
of an effective counterinsurgency force may deter insurgencies from forming, 
but it is difficult to see how leaders can sustain effectiveness if they are unable 
to make credible commitments to the force. Indeed, it is more likely that the 
omitted variables that would have the greatest impact on the analysis here are 
precisely those that influence political incentives to make credible commit
ments. The influence of omitted factors such as these, however, is entirely con
sistent with the argument proposed here. 
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VIII. CONCLUSION 

The credibility of political promises plays a crucial role in "normal" politics. 
The evidence presented here shows that it also heavily influences the transition 
from normal politics to civil war. In both democratic and nondemocratic 
countries, where political actors are unable to make credible promises to a suf
ficient fraction of citizens, they pursue public policies that benefit a few at the 
expense of most citizens, increasing citizen tolerance for insurgent movements. 
Moreover, the willingness and ability of governments to build effective counter
insurgency capacity declines. As a consequence, political credibility-proxied 
by the age of the ruling party, whether the ruling party is programmatic, or by 
the years of continuing competitive elections-significantly reduces the prob
ability of civil war. 

These results are relevant to postconflict recovery strategies. Countries that 
have experienced conflicts are at particular risk of subsequent conflicts; the evi
dence here suggests that this is related to the effect of past conflicts on the 
credibility of a country's political competitors. Efforts to build the broad credi
bility of political actors is therefore likely to be key to successful postconflict 
recovery. Doing so implies, among other things, ensuring that citizens give 
governments (rather than donors) credit for improvements in welfare; control
ling access to rents to reduce incentives for renewed conflict in noncredible 
settings; and supporting the informal institutions of politics (political parties 
and information transmission to voters). 

These efforts contrast with other alternative reform priorities that are often 
voiced. For example, some argue for delivering quick wins in the form of 
enhanced service delivery; doing so contributes to sustainable recovery, 
however, only if it builds political reputations for broad public goods pro
vision. Others argue for fine-tuning institutional arrangements that grant con
tending groups a veto over policymaking, making intergroup agreements 
credible. These arrangements need to be supplemented by changes that allow 
the leaders of contending groups to make credible promises to citizens more 
broadly. 
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Using an event-study methodology, the article analyzes the aftermath of civil war in a 
cross-section of countries. It focuses on cases where the end of conflict marks the 
beginning of relatively lasting peace. The analysis considers 41 countries involved in 
internal wars over the period 1960-2003. To provide a comprehensive evaluation of 
the aftermath of war, a range of social areas is considered: basic indicators of econ
omic performance, health and education, political development, demographic trends, 
and conflict and security issues. For each indicator the post- and pre-war situations 
are compared and their dynamic trends during the post-conflict period are examined. 
The analysis is conducted in both absolute terms and relative to control groups of 
countries that are similar except for conflict. The findings indicate that even though 
war has devastating effects and its aftermath can be immensely difficult, when the end 
of war marks the beginning of lasting peace, recovery and improvement are achieved. 
JEL code: 011 

War has devastating consequences, including death, displacement of people, 
and destruction of public infrastructure and physical and social capital. Two 
comprehensive analyzes of post-conflict situations conclude that the economic 
and social costs of civil wars are not only deep but also persistent, lasting for 
years after the end of conflict (World Bank 2003; Fosu and Collier 2005). 
However, when the end of war represents the beginning of lasting peace, there 
are good reasons to believe that recovery is possible, albeit gradual. This is 
what neoclassical models of economic growth and convergence would predict 
and what the evidence of recovery in Europe, the Republic of Korea, and 
Vietnam, among other examples, would seem to indicate. 
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Most of the scarce literature on the consequences of civil war focuses on the 
costs during conflict; few studies analyze the costs of civil war after peace 
agreements are signed. Working with a cross-section of countries with well
defined pre- and post-war periods, this study uses an event-study methodology 
to evaluate the economic, social, and political effects in the aftermath of civil 
wars. Although mainly descriptive, the article provides motivation and evi
dence on various hypotheses concerning the consequences of internal wars. It 
is hoped that this study will induce more specific and more analytical research 
on these issues. 

The article is organized as follows. Section I reviews the literature on the 
costs of civil wars. Section II describes the data, their sources, and the methodo
logy used. Section III presents the results on pre-war-post-war changes and 
identifies trends after the war. Section IV offers some concluding remarks. 

I. REVIEW OF THE LITERATURE 

Wars kill people, destroy infrastructure, weaken institutions, and erode social 
trust. The destruction of infrastructure and institutions leaves the population 
living in conditions that increase the risk of disease, crime, political instability, 
and further conflict. The World Bank (2003) reviews the literature on the costs 
of civil war. The collection of articles in Fosu and Collier (2005) provides a 
critical analysis of post-conflict situations, with a particular focus on 
Sub-Saharan Africa. These articles examine the conditions and policies that 
support or undermine sustainable peace after conflict. Collier (1999) finds that 
economic growth is 2.2 percent points lower during civil wars than it is during 
peace. Using World Health Organization data on 23 major diseases, 
Ghobarah, Huth, and Russett (2003) find that civil war significantly increases 
the incidence of death and disability resulting from contagious diseases. Soares 
(2006) estimates the welfare cost of violence in a sample of countries applying 
a willingness-to-pay approach to account for the health consequences of war. 
He estimates that the civil conflict in Colombia, which reduced life expectancy 
at birth by 2.2 years, cost the country 9.7 percent of GDP. 

Other studies focus on the effects of civil war on neighboring countries. 
Murdoch and Sandler (2002, 2004) show that civil wars reduce growth over an 
entire region of neighboring countries. Montalvo and Reynal-Querol (2007) 
explore the influence of refugees from civil wars on the incidence of malaria in 
refugee-receiving countries. They show that for every 1,000 refugees, 2,000
2,700 cases of malaria occur in the refugee-receiving country. 

The empirical literature on the aftermath of civil and international war is 
scarcer. It seems to indicate that countries do recover in the post-conflict 
period, to at least their pre-war situations. 

Organski and Kugler (1977, 1980) analyze the economic effects of both 
world wars on a sample of mainly European countries. They find that the 
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effects of war dissipate in the long run (15-20 years) for both losers and 
winners, with both types of countries usually returning to pre-war growth 
trends. 

Barro and Sala-i-Martin (1995) explain post-war recoveries in Germany and 
Japan. They claim that whenever a war impairs one factor of production more 
than others, the rate of return of the other factors increases, creating the forces 
of convergence that spur rapid growth. 

In a cross-country empirical analysis Przeworski and others (2000) find that 
post-war economic recovery is rapid. Their results indicate that the average 
annual rate of growth during the 5 years following a war is 5.98 percent. They 
also find that wars cause more damage under dictatorships than under democ
racies but that recoveries are more rapid under dictatorships than under 
democracies. 

Collier and Hoeffler (2004) provide a systematic empirical analysis of aid 
and policy reform in the post-conflict growth process, based on a comprehen
sive data set of large civil wars covering 17 societies during their first decade of 
post-conflict economic recovery. They find that absorptive capacity during the 
first three post-conflict years is no greater than normal but roughly doubles 
over the next 7 years. They also find that growth is more sensitive to policy in 
post-conflict societies. 

Miguel and Roland (2005) analyze the impact of the U.S. bombing of 
Vietnam on that country's subsequent economic development. Comparing 
heavily bombed districts with the rest of the country, they find that U.S. 
bombing did not have a lasting negative impact on poverty rates, consumption 
levels, infrastructure, literacy, or population density, as measured in 2002. 
They conclude that local recovery from the damage of war can be achieved if 
"certain conditions" are met. 

Several studies use the methodology adopted here. Davis and Weinstein 
(2002) consider the Allied bombing of Japanese cities in World War II as a 
shock to the relative size of the cities. They find evidence of an extremely 
powerful recovery in the wake of the destruction, with the relative sizes of most 
cities returning to their pre-war levels within about 15 years. 

Abadie and Gardeazabal (2003) analyze the impact of terrorism on firms in 
the Basque country. They find that firms with a significant presence there per
formed better than other firms did when the truce became credible and worse 
when the ceasefire ended. 

Chen and Siems (2004) assess the effects of terrorism on global capital 
markets. They examine the U.S. capital market's response to 14 terrorist 
attacks since 1915 and the response of global capital markets to Iraq's inva
sion of Kuwait in 1990 and the September 11, 2001, terrorist attacks in the 
United States. They find that terrorist attacks and military invasions have 
great potential to affect international capital markets over a short period of 
time and that U.S. capital markets recover sooner than other global capital 
markets. 
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II. 	DATA AND METHODOLOGY 

An event-study methodology is used to analyze the aftermath of war in a 
cross-section of countries. Calendar time is transformed into "event time" in 
order to aggregate a collection of experiences that share a particular event in 
common and extract meaningful statistics from them. 1 

A host of social areas is examined, measured by basic indicators of economic 
performance, health and education, political development, demographic trends, 
and conflict and security issues. Each indicator is compared before and after 
the war, and dynamic trends during the post-conflict period are identified? The 
aim is to understand the nature of the recovery from war in order to document 
the costs of war and the extent of any peace dividend. 

In exploring the patterns of behavior of various economic, social, and politi
cal variables in post-war countries, the study focuses on internal (or civil) con
flicts. Information on these conflicts comes from the armed conflict data set of 
the International Peace Research Institute (PRIO) in Oslo. Internal and interna
tionalized internal armed conflicts are classified as internal wars.3 The analysis 
focuses on major conflicts, limiting the sample to countries with more than 
1,000 battle-related deaths a year. 

The study examines the following variables (defined in appendix 
table A-1): 

(1) 	 Economic performance, including the level and growth rate of GOP per 
capita, the share of domestic investment in GOP, the share of govern
ment expenditure in GOP, the share of military expenditure in govern
ment expenditure, and the inflation rate. 

(2) 	 Health and education, represented by the rates of infant mortality, adult 
female mortality, adult male mortality, and primary- and secondary
school enrollment. 

(3) 	Political development, including indices of democracy and autocracy, 
civil liberties and political rights, and law and order. 

(4) 	 Demographic development, measured by the old-age dependency ratio, 
the youth dependency ratio, and the female-male ratio. 

(5) 	 Other forms of conflict, specifically the incidence of terrorist attacks. 

The occurrence of a war is the event that anchors the data. The last year before 
the start of a war is defined as event year -1, the next-to-last year as event 

1. For other presentations of this methodology, see Bruno and Easterly (1998) and Wacziarg and 
Welch (2003). 

2. As explained later in the text, the comparative analysis takes into account unobserved country
specific effects. Moreover, it considers the experience of conflict countries both on their own and with 
respect to two control groups of countries. 

3. According to PRI~'s definitions internal armed conflict occurs between the government of a state 
and internal opposition groups without intervention from other states; internationalized internal armed 
conflict occurs when such conflict involves intervention by other states. 



Chen, Loayza, and Reynal-Queml 67 

year -2, and so on; the first year after the end of a war is defined as event year 
1, the second year as event year 2, and so on. Given the nature of the compara
tive exercise and the availability of data, the war years are excluded from the 
analysis. 

The definition of the war event is crucial to the empirical evaluation. It is 
defined so that the pre- and post-conflict periods can be characterized as rela
tively free of war. At least 10 years of peace after the war are needed to ensure 
that the aftermath following the true resolution of an armed conflict is ana
lyzed. This means that in cases of prolonged conflicts with temporary ceasefire 
periods, the "war event" includes the war, a (short) interwar peace, and the 
resumption of war. Where a country undergoes two wars with more than 10 
years of peace in between, the wars are treated as independent events.4 

The pre-conflict period is defined as the 7 years before the war and the post
conflict period as the 7 years after the war. One problem in applying the event
study methodology is that the sample changes across event years. Ideally, one 
should have a constant sample made up of the same countries for all event 
years. Unfortunately, for each variable, data on several countries are available 
only for a subset of the years under consideration. Data on per capita GDP 
growth, for example, may be available for the first 3 years after the war but 
not thereafter. Moreover, because the sample period is 1960-2003 and the 
analysis looks at 7 years before and after the war, conflicts had to begin no 
earlier than 1967 and end no later than 1996 to be included. If, in addition, 
the requirement of a perfectly constant sample were imposed, the sample could 
end up being too smalL 

Given these tradeoffs, the criteria for inclusion in the sample are set in the 
following way. For the comparison of pre- and post-war periods a country is 
included in the sample for a particular variable if it has at least 7 years of 
observations on the variable during the 7-year period before the war and the 
7-year period after the war. (To be considered in the sample, the country 
would still have to meet the criterion of being war-free 10 years before and 10 
years after the war.) For the analysis of the aftermath of conflicts the data 
availability restriction is imposed only on event years after the war (that is, a 
country need not have full pre-war data). It is likely that a country meets the 
requirement for one variable but fails to do so for another. 

The empirical analysis studies the typical patterns of countries that experi
enced civil war, examining first the average difference between the pre- and 
post-war periods and then the average rates of change in the years after the 
war. The analysis considers the experience of conflict countries both on their 
own and with respect to two control groups of countries: the full sample of 
non-conflict developing countries and the subset located in the geographic 

4. A concern arises when some countries experience external war during the period before or after 
the civil conflict. In such cases the periods around the war event cannot be characterized as peaceful. To 
eliminate this contamination, these countries are excluded from the samples for all variables. 
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region of the conflict country. As some of the variables under consideration 
may follow world trends (the wave of democratization in the case of political 
development variables, the discovery of new vaccines in the case of health indi
cators), comparison with the full sample of developing countries is necessary to 
separate these trends from the real costs of war and the merits of pacification. 
The comparison with respect to countries in the region is relevant because it 
can capture some of these trends while matching more closely the level of 
development of corresponding conflict countries. The main disadvantage of the 
regional control group is that its geographic proximity to conflict countries 
may make countries in the group susceptible to the effects of war. 

The potential disadvantages of both control groups are reduced by the way 
in which the comparisons are made. For each indicator variable the control 
value is measured as the median for the control group in the calendar year cor
responding to the event year. The difference between the conflict-country value 
and the control value in a given event year is then calculated for each variable. 
A series of differences is generated for each of the control groups. 

Seventeen countries are examined in the comparison of the per capita GDP 
growth rate before and after the war; these countries, together with another 
seven on which pre-war information is not available, are used to evaluate the 
post-war period only. (Summary information on the country samples is pre
sented in table S.l in the supplemental appendix to this article, available at 
http://wber.oxfordjournals.orgl.) Because of the lack of data in the pre-war 
period, three variables-military expenditure, law and order, and terrorist 
attacks-are examined only in the years after the war. 5 

The sample includes 41 countries (17 in Asia, 15 in Africa, 6 in Latin 
America, and 3 in Europe) for the period 1960-2003. Six of these countries 
(Cambodia, Iraq, Liberia, Myanmar, Sri Lanka, and Sudan) were entangled in 
two internal conflicts. 

III. RESULTS 

This section reports results on two complementary exercises. First, it estimates 
and compares the central tendency of each variable before and after the war, 
both by itself and with respect to the two control groups. It also analyzes the 
extent to which the duration of the war affects the difference between pre- and 
post-war growth in per capita GDP. Second, it estimates the average rate of 
change of each variable during the post-conflict period both by itself and with 
respect to the two control groups. The analysis also examines whether the dur
ation of the war affects the level and the rate of change of per capita GDP in 
the post-war period. 

5. World Development Indicators (World Bank, 2005), for example, began collecting military 
expenditure data (as a percentage of central government expenditures) in 1990; the International 
Country Risk Guide (PRS Group, 2005) began providing ratings on law and order only after 1984. 

http://wber.oxfordjournals.orgl
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The following regression equations are used. For the pre-war-post-war 
companson: 

(1) 

(2) Yi,t = at + aiPostj,t + ajDur7Posti,t + lLi + Si,t 

where subscripts i and t represent country and event year; Y is the variable 
under consideration; Post is a dummy variable that takes the value of 1 for 
post-war years and 0 for pre-war years; a2, the main parameter of interest, rep
resents the average difference in the variable Y during the pre- and post-war 
periods; a3 represents the effect of each additional war year on the difference 
between the pre- and post-war periods; IL is a country-specific effect (modeled 
as a country dummy); Dur is the duration of the war in number of years; and S 

is the regression residual. 
For the post-war exercise, the following regression equations are used: 

(3) Yi,t f31 + f3iYeart + lLi + Si,t 

(4) 

where Year indicates the event year after the war (1-7); f32, the main coeffi
cient of interest, represents the average change in the variable of interest from 
year to year in the post-war period; and f33 represents the effect of each 
additional year of war on the post-war average change. 

The dependent variable, Y, is measured by itself and in terms of its deviation 
from the median of each control group. It can take three values: 

Yi,t ) 
Yi,t = ( Yi,t =~i,t 

Yl,t Yi,t 

where Yi, t represents the median of the non-conflict developing-country control 
group associated with country i in year t, and Yi, t denotes the median of the 
non-conflict regional-country control group for the same country and year. 
Given the large number of variables under consideration, tables 1 and 3 report 
only the estimated a2 and f32 coefficients and associated standard errors for the 
three versions of each dependent variable. 

Two sets of figures are provided as complements to the tables. In figure 1 
are plotted the medians in each event year (7 years before the war and 7 years 
after) for the conflict countries and the control groups. In figure 2 are plotted 
the medians in each event year after the war (the sample for post-war analysis 



70 THE WORLD RANK ECONOMIC REVIEW 

TABLE 1. Pre-war-Post-war Changes in Economic, Social, and Political 
Indicators in Conflict Countries 

Pre-war-Post-war 
Pre-war-Post-war Difference relative Number of 

Absolute Difference relative to to Observationsl 
Pre-war-Post-war Developing-Country Regional-Country Number of 

Dependent Variable Difference Control Group Control Group Countries 

Economic 
GDP per capita -0.150** (0.046) -0.252** (0.044) -0.283** (0.043) 249/18 
GDP per capita 2.381 * (1.299) 3.395** (1.277) 4.609** (1.537) 235117 
growth rate 
Investment Share 0.166 (0.477) 1.387** (0.432) 1.014* (0.589) 192114 
Government 0.957** (0.341) 0.137 (0.357) -0.782 (0.512) 165/12 
expenditure 
Inflation 13.048** (5.404) 10.643** (5.319) 11.673** (5.350) 176/13 

Health and education 
Infant mortality -24.311** (1.259) -3.314** (0.924) 2.095 (1.565) 280/20 
Adult female -32.202** (5.332) -5.129 (4.956) 6.219 (4.663) 292/21 
Mortality 
Adult male -32.966** (4.932) 22.962** (4.670) 10.356** (4.665) 292/21 
Mortality 
Primary-school 13.207* * (1.679) 5.814"" (1.515) 3.613** (1.799) 292/21 
enrollment 
Secondary-school 16.680* * (1.235) -5.853** (1.343) -1.907 (1.368) 276/20 
enrollment 

Political 
Polity2 4.437** (0.531) -3.128 ** (0.469) -1.067** (0.474) 227117 
Civil liberties and -0.853** (0.130) 0.342 * * (0.127) 0.073 (0.153) 165/12 
political rights 

Demographic 
Old-age 0.510** (0.067) 0.372** (0.067) 0.111 (0.071) 333/24 
dependency ratio 
Youth -5.321 ** (0.745) 0.540 (0.725) 2.940** (0.712) 333/24 
dependency ratio 
Female-male 0.741 ** (0.216) 1.025* * (0.221) 1.606* * (0.280) 333/24 
ratio 

Conflict 
Terrorist attacks 0.634 (1.421) 0.634 (1.421) 0.677 (1.410) 265119 

Note: Numbers in parentheses are standard errors. 

*Significant at the 10 percent level; * * significant at the 5 percent level. 


Source: Authors' calculations based on data described in the text. 


in figure 2 IS larger than that for the pre-war-post-war compansons III 

figure 1). 

Pre- and Post-war Comparisons 

Visual examination of the trends before and after war can be illustrative 
and motivate more preCIse statistical analyzes. Three types of behavior are 
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TABLE 2. Effect of Duration of War on Pre-war-Post-war Changes in the 
Level and Growth of per Capita GDP in Conflict Countries . 

Relative to Number of 
Developing Relative to Observationsl 

Country Control Regional-country Number of 
Explanatory Variable Absolute Group Control Group Countries 

Dependent variable: GDP per capita 
Constant 7.071 ** (0.032) -0.394** (0.030) -0.705** (0.029) 249118 
Post-war dummy -0.144 (0.091) -0.189** (0.087) -0.136* (0.082) 249/18 

variable 
Interaction term -0.001 (0.007) -0.008 (0.007) -0.017* * (0.006) 249118 

(post-war dummy 
variable* years of war) 

Dependent variable: GDP per capita growth rate 
Constant 2.868** (1.123) 2.010* (1.099) 2.153* (1.159) 235/17 
Post-war dummy 2.499 (2.676) 2.502 (2.634) 4.858 (2.981) 235117 

variable 
Interaction term -0.015 (0.202) 0.118 (0.200) -0.033 (0.217) 235/17 

(post-war dummy 
variable· years of war) 

Note: Numbers in parentheses are standard errors. 


*Significant at the 10 percent level; **significant at the 5 percent level. 


Source: Authors' calculations based on data described in the text. 


evident (figure 1). Some variables (per capita GDP level and growth, invest
ment share, inflation rate, Polity 2, civil and political rights, female-male ratio, 
and incidence of terrorism) exhibit different patterns (including different levels) 
before and after the war. Other variables (mortality rates, educational enrol
ment rates, and dependency ratios) show a change in level that seems to corre
spond to the continuation of a (declining or increasing) trend established 
before the war. Two other variables (investment rate and government expendi
tures) display no discernible level change. 

Statistical analysis can reveal whether average or typical patterns are repre
sentative of the sample or if cross-country heterogeneity prevents any summary 
conclusion. For this purpose fixed-effects regressions are used to estimate and 
compare the means per period. Estimation through country fixed-effects allows 
to control for inherent country characteristics that are unrelated to the tran
sition from war to peace. 

MACROECONOMIC INDICATORS. The average level of per capita GDP is signifi
cantly lower after the war than before it, particularly in relation to the control 
groups (table 1). This is undoubtedly a direct reflection of the cost of war. In 
contrast, the average growth rate of per capita GDP in conflict countries 
appears to be significantly higher after than before it (by about 2.4 percent 
points). The increase is even more pronounced when compared with the 
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TABLE 3. Post-war Trends in Economic, Social and Political Indicators in 
Conflict Countries 

Trend Relative to Number of 
Developing- Trend Relative to Observationsl 

Country Control Regional-Country Number of 
Dependent Variable Absolute Trend Group Control Group Countries 

Economic 
GDP per capita 0.036** (0.006) 0.026** (0.006) 0.027** (0.006) 167/24 
GDP per capita 0.458 (0.492) 0.349 (0.487) 0.372 (0.493) 166/24 
growth rate 
Investment share 0.141 (0.111) 0.017 (0.100) 0.275* (0.163) 129/19 
Government -0.259** (0.092) -0.136 (0.094) -0.185 (0.121) 1391120 
expenditure 
Military -1.355*" (0.415) -0.923** (0.417) -0.627 (0.503) 2615 
expenditure 
Inflation -6.931 ** (2.753) -6.391 ... (2.732) -4.905* (2.770) 156/23 

Health and education 
Infant mortality -1.155** (0.197) -0.317 (0.201) 0.151 (0.197) 195/28 
Adult female -2.459** (0.538) -0.335 (0.571) -0.666 (0.592) 181126 
mortality 
Adult male -2.038** (0.555) -0.616 (0.525) -0.227 (0.558) 181126 
mortality 
Primary-school 2.064 .... (0.478) 1.592 .... (0.478) 1.684** (0.509) 189/27 
enrollment 
Secondary-school 0.820" (0.213) -1.695"* (0.242) -1.206"* (0.256) 187/27 

enrollment 

Political 
Polity2 0.059 (0.092) -0.242** (0.114) 0.054 (0.113) 181/26 
Civil liberties and -0.058** (0.023) -0.017 (0.024) -0.035 (0.025) 202129 
political 

rights 
Law and order 0.176** (0.042) 0.151"* (0.034) 0.111 ** (0.038) 104115 

Demographic 
Old-age dependency 0.030" * (0.015) 0.022 (0.014) -0.016 (0.014) 202/29 
ratio 
Y ourh dependency -0.559** (0.120) -0.124 (0.127) 0.073 (0.142) 202129 
ratio 
Female-male ratio -0.066** (0.029) -0.041 (0.029) -0.122*' (0.039) 202/29 

Conflict 
Terrorist attacks -1.047* * (0.398) -1.047** (0.398) -0.995** (0.396) 202/29 

Note: Numbers in parentheses are standard errors. 

'Significant at the 10 percent level; "'significant at the 5 percent level. 


Source: Authors' calculations based on data described in the text. 


change experienced by the control groups. These two results are in line with 
those reported by Barro and Sala-i-Martin (1995) and Przeworski and others 
(2000): after the destruction from war, recovery is achieved through above 
average growth. The increase in growth is supported by an increase in the 
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FIGURE 1. Economic and Social Indicators in Conflict and Non-conflict 
Countries 
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Continued 
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investment rate. The contribution from capital accumulation, however, seems 
to be weak and significant only compared with the control groups, suggesting 
that the increase in growth also reflects a recovery in capacity utilization and, 
possibly, improved factor productivity. 

Government expenditure (as a percentage of GDP) increases about 1 percen
tage point between the pre- and post-war periods and may contribute to higher 
growth. The change is not significantly different from that experienced in the 
control groups however, perhaps because the expansion in government expen
ditures has less potential to increase growth in countries that are not suffering 
the consequences of war. 

The inflation rate is significantly higher after the war, both absolutely and 
compared with the control groups. For the few cases for which reliable 
inflation data during the war are available, inflation increases sharply during 
the war, as government revenue sources dwindle and then decreases at the 
onset of peace. (The rate of inflation in the aftermath of war is discussed in the 
next section.) 

HEALTH AND EDUCATION INDICATORS. Considered by themselves (that is, without 
reference to the control groups), conflict countries display marked improvement 
in health and education in the post-war period compared with the pre-war 
period. Compared with the control groups the improvements are less dear-cut. 
In the case of primary-school enrolment, conflict countries improve not only 
with respect to their pre-war level but also with respect to the control group. 
For the other indicators, improvement is the same as or lower than in at least 
one of the control groups. In the case of infant and adult female mortality, 
improvement in conflict countries is not significantly different from that of 
either control group. For adult male mortality and secondary-school enrol
ment-two variables related to direct combatants-improvement in conflict 
countries is significantly below that of the control groups. That these health 
and education indicators improve in absolute terms signals the important influ
ence of world trends even for conflict-ridden countries. That the improvements 
fall below international standards reflects the unquestionable cost of war. 

POLITICAL INDICATORS. Polity2, which measures the prevalence of democracy 
and the absence of autocracy, is higher after the war than before. Freedom 
House's Gastil measure of civil liberties and political rights (in which a smaller 
number represents an improvement) also indicates improvement. For both vari
ables, however, improvement falls short of that achieved by the control groups, 
indicating that the cost of the war is reflected in the failure of conflict countries 
to achieve international standards. 

DEMOGRAPHIC INDICATORS. The old-age dependency ratio (the ratio of the 
number of people over 65 to the number of people in the ages 15-64) increases 
following war, changing in a manner similar to the demographic transition. 
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FIGURE 2. Aftermath of Conflicts 
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Continued 
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Continued 
Median female-male ratio 75 percentile terrorist attacks 

Source: Authors' analysis based on data described in the text. 

The increase is more pronounced than that of the developing-country control 
group but not significantly different from that of countries in the same region. 
The youth dependency ratio (the ratio of the number of people under age 14 to 
the number of people in the ages 15-64) declines in absolute terms, which 
may also be consistent with a demographic transition. However, the youth 
dependency ratio increases in relative terms relative to other countries in the 
same region, suggesting a higher death toll among working-age adults during 
war. 
The female-male ratio also changes in a statistically significant manner, with 
the ratio of women to men larger after the war than before it. This increase is 
even more pronounced and statistically significant when compared with the 
experience of either control group. The imbalance created in conflict countries 
in this regard is likely generated by the fact that most war fatalities are men. 

CONFLICT INDICATORS. During the post-war period, the level of terrorist attacks 
rises over the pre-war level, but the change is not statistically significant in 
absolute or relative terms {largely because of the large variation across 
countries}. (Figure 1 shows not the median for the variable, which is always 0, 
but the 75th percentile.) 

Table 2 examines the effect of the duration of the war on the change in GDP 
per capita, in levels and growth rates, between the pre- and post-war periods. 
Regarding the level of GDP per capita, the coefficients of interest become stat
istically significant when the variable is expressed as deviation from the 
regional-country control group. The results indicate that the loss of GDP per 
capita as result of a major war is significant even if it is brief and that this loss 
increases gradually with the war?s duration. Regarding the growth rate of GDP 
per capita, the duration of the war does not seem to have an impact on its 
change between the pre- and post-war periods. 
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The Aftermath of War 

The medians for each indicator for the conflict countries and the two control 
groups for each of the 7 years after the war reveal several interesting findings 
(figure 2). Most striking is the pattern of recovery in all dimensions after the 
war: in most cases the indicators show a dynamic pattern that is consistent 
with gradual social improvement. In the other cases improvement appears to 
occur early in the aftermath of internal wars. There are no dear or significant 
signs of worsening conditions after the onset of peace. Although recovery does 
not always represent progress relative to the control groups, it is nonetheless 
remarkable. 

The average trend (or slope) of each indicator is estimated for the sample of 
conflict countries (table 3). A fixed-effects estimator is used to allow for differ
ent intercepts per country. (To save space, the table presents only the slope 
coefficients for each variable of interest, specified in absolute terms and as devi
ations from the control groups.) 

MACROECONOMIC GROWfH INDICATORS. Per capita GOP in conflict countries has 
a significantly positive trend that is larger than that of any of the control 
groups. This gradual improvement reflects the higher levels of GOP growth in 
conflict countries after war. Per capita GOP growth shows no significant linear 
trend; its pattern appears to follow an inverted U, with the strongest results 
achieved in the fourth or fifth year after the onset of peace. The investment rate 
shows a positive slope, but it is statistically significant only when compared 
with the regional-country control group. The average investment rate in conflict 
countries is initially lower than in the regional-country control group, but the 
two rates converge within a decade of the end of the war. Conflict countries 
thus appear to raise their per capita GOP to the average levels in their region 
partly through higher investment rates in the years after the war. 

Public finances also changes in the aftermath of civil wars. Government 
expenditure (as a percentage of GOP) reveals a declining trend that is statisti
cally significant in absolute terms but not relative to the control groups. 
Military expenditure (as a percentage of government expenditure) reveals a 
clear and significant declining trend in the aftermath of war, both absolutely 
and with respect to the developing-country control group. It does not hold 
when conflict countries are compared with the regional-control groups, possibly 
because the threat of a civil war becoming an international war may induce 
countries in the region to increase their military expenditure during the war and 
decrease it afterward. In brief, after peace is achieved conflict countries gradu
ally reduce their government expenditures and sharply de-emphasize the 
importance of military expenditure in the use of fiscal resources.6 

6. Notable is the contrast between sustainable peace and insecure post-conflict. Collier and Hoeffler 
(2006) investigate the effects of post-conflict military spending on the risk of resumed hostilities. They 
find that high military spending significantly increases the risk of renewed conflict. 
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HEALTH AND EDUCATION INDICATORS. Health and education indicators display a 
statistically significant improving trend over time in absolute terms. Regarding 
relative improvement, the average recovery rate for primary-school enrolment 
is larger in conflict countries than in either of the control groups. In contrast, 
for secondary-school enrolment, conflict countries underperform compared 
with both control groups. The average rate of improvement in infant and adult 
female and male mortality rates is not different from that of at least one of the 
control groups. 

POLITICAL INDICATORS. There are some signs of absolute improvement in the poli
tical indicators, as measured by the democracy index of Polity2 (positive slope) 
and the Gastil civil liberties index (negative slope). Only the Gastil civil liber
ties index is statistically significant, however. Conflict countries do not perform 
better than the control groups however, especially countries in the same region. 
In contrast, the International Country Risk Guide Index on law and order 
shows a marked and significant rate of progress in conflict countries, both in 
absolute terms and in comparison with the control groups. This result suggests 
that in the aftermath of civil war, when political rights are slow to advance, 
police and judicial systems improve at an accelerated rate. 

DEMOGRAPmC INDICATORS. The demographic transition continues in conflict 
countries in the aftermath of war. In absolute terms, the old-age dependency 
ratio rises and the youth dependency ratio falls. Relative to both control groups, 
there is no discernible trend in either ratio, indicating that the pattern of 
demographic transition in post-conflict countries is the same as in otherwise 
similar countries. In contrast, the female-male ratio, which rises during the war, 
exhibits a statistically significant declining trend in its aftermath, both in absolute 
terms and relative to the regional-country control group. This trend reflects the 
gradual recovery of the male population from its losses during the war. 

CONFLICT INDICATOR. The incidence of terrorist attacks decreases significantly in 
the aftermath of civil wars, in both absolute terms and in relation to both 
control groups? When more complex, nonlinear behavior is allowed (not 
shown in the table), terrorist attacks seem to follow a quadratic trend, with 
some increase early in the aftermath of war and a marked decline subsequently. 
The end of the civil war appears to eventually lead to pacification of other 
types of internal strife. 

Table 4 examines whether the duration of the war has an impact on the 
speed of post-conflict recovery. As previously, this is studied only for the case 

7. The terrorism data come from the ITERATE project (Mickolus and others 2004). These data 
largely cover incidents of terrorism with a transnational component. They may therefore imperfectly 
reflect the domestic nature of terrorist attacks that characterizes post-conflict situations. 



81 Chen, Loayza, and Reynal-Querol 

TABLE 4. Effect of Duration of War on the Post-war Trends in the Level and 
Growth of per Capita GDP in Conflict Countries 

Relative to 
Developing Relative to Number of 

Country Control Regional-country Observations! 
Variable Absolute Group Control group Countries 

Dependent variable: GDP per capita 
Constant 6.991 ** (0.025) -0.439"" (0.024) -0.716*" (0.027) 167124 
Post-war trend 0.056** (0.011) 0.042*" (0.011) 0.047** (0.012) 167/24 
Interaction term -0.002 ** (0.001) -0.002*" (0.001) -0.002** (0.001) 167/24 

(post-war trend * 
years of war) 

Dependent variable: growth of GDP per capita 
Constant 1.730 (2.428) 1.186 (2.388) 1.121 (2.461) 166/24 
Post-war trend 1.552* (0.912) 1.574* (0.894) 1.292 (0.936) 166/24 
Interaction term -0.125* (0.067) -0.141 *" (0.066) -0.106 (0.068) 166/24 

(post-war trend * 
years of war) 

Note: Numbers in parentheses are standard errors. 

"Significant at the 10 percent level; **significant at the 5 percent level. 

Source: Authors' calculations based on data described in the text. 


of GDP per capita. Regarding its level, the results indicate that GDP per capita 
has a positive trend in the aftermath of conflict whose slope is diminished with 
the duration of the war. This is significantly so for the comparisons in absolute 
and relative terms. Regarding economic growth, the result is qualitatively 
similar: the growth rate of GDP per capita has a positive trend which declines 
as the duration of the war is larger. This is true in absolute terms and in 
relation to the developing-country control group (the pattern of signs is the 
same in the comparison to the regional-country control group but the statistical 
significance is weaker). In brief, the cost of war is here manifested in the nega
tive effect which its duration has on the level and growth of GDP per capita. 

IV. CONCLUSIONS 

War has devastating effects, and its aftermath can be immensely difficult. 
However, when the end of war marks the beginning of lasting peace, recovery 
and improvement are feasible. 

The cost of war is reflected in the substantial drop in per capita income suf
fered by conflict countries during war and in their failure to make as rapid pro
gress in key areas of political development (such as civil liberties and 
democratic rule) and some aspects of health and educational achievement 
closely related to combatants (such as adult male mortality and secondary
school enrolment) as countries that did not experience civil war. In other, more 
basic areas of social development (such as infant mortality and primary-school 
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enrolment), conflict countries have been able to partICipate in international 
progress, despite the war. This is arguably a testament to the beneficial impact 
of medical innovations, educational programs, and the international campaigns 
to promote them. 

The problems associated with war do not start when the fighting begins. 
They would have been present before and may have precipitated or generated 
the civil conflict. It therefore stands to reason that the resolution of war, when 
it promotes enduring peace, may signal the start of the solution to these pro
blems. The behavior of economic growth provides evidence of this notion: 
economic growth is low (or negative) before the war. After the war, growth is 
strongly positive, with an average rate that is 2.4 percent points higher than 
that before the war. 

The aftermath of war is a period of recovery. Virtually all aspects of econ
omic, social, and political development experience gradual improvement in 
absolute terms. Recovery occurs swiftly in macroeconomic areas: output per 
capita increases, capital investment rises, and inflation decreases at rates that 
are high enough that conflict countries gradually converge with otherwise com
parable non-conflict countries. 

Some social and political indicators also display this pattern of relative 
improvement (and thus convergence). Measures of primary-school enrolment, 
demographic imbalances, the rule of law, and the incidence of terrorist attacks 
improve more rapidly than in other developing countries. This progress is 
accompanied by a continuous reallocation of public resources away from mili
tary expenditure. In contrast, indicators directly related to victims, combatants, 
and political processes (such as mortality, secondary-school enrolment, and 
democratic rights) improve no more rapidly (and often less rapidly) than other
wise similar non-conflict countries. 

Several lessons can be learned from the behavior of social and political vari
ables in post-conflict situations. Democratic rights, for example, are slow to 
advance and may require the foundation of long-run institutions to be consoli
dated. In contrast, the perception of law and order can be improved rapidly by 
a variety of strong government regimes. Even then, pacification after civil war 
does not occur overnight: terrorist attacks can be pervasive in the years 
immediately following the cessation of hostilities, although this trend tends to 
subside over time, giving way to a true resolution of the war. 

These conclusions are based on the responses of typical conflict countries. 
This article has also attempted to account for the heterogeneity across conflict 
countries-both in the change between pre- and post-war situations and in the 
rate of recovery in the aftermath of war-by assessing the effects of the dur
ation of armed civil conflict. The results indicate that the decline in per capita 
GDP during the war is greater the longer the war persists; the rate of increase 
and even acceleration of per capita GDP in the aftermath of war declines sig
nificantly with the length of conflict. 
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The article's shortcomings suggest a rich agenda for future research. That 
agenda should include a deeper analysis of the heterogeneity in the recovery 
patterns of conflict countries, examination of the causal mechanisms under
lying these patterns, and an evaluation of policies for successful post-conflict 
recovery, including demobilization of former combatants, external intervention 
and aid, domestic redistributive programs, and institutional reform. 
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ApPENDIX 

TABLE A 1. Definitions and Sources of Variables 

Variable Definition Source 

Internal/external 
wars 

GDP per capita 

GDP per capita 
growth rate 

Investment share 

Government 
expenditure 

Inflation 

Military 
expenditure 

Infant mortality 

Female mortality 

Conflicts resulting in more than 1,000 
battle-related deaths a year during 
every year in the period 

Real GDP per capita 

Real GDP per capita growth rate 
( percent) 

Investment share of real GDP per 
capita (percent of GDP) 

General government expenditure on 
final consumption (percent of 
GDP) 

GDP deflator (annual percent) 

Percent of central government 
expenditure 

Number of infant deaths per 1,000 
live births 

Number of adult female deaths per 
1,000 female adults 

International Peace Research Institute 
(PRIO), Oslo Freedom House, 
2005 

Authors' calculation based on data 
from Penn World Tables 5.6 and 
World Development Indicators 
(World Bank 2005) 

Authors' calculation with data from 
Penn World Tables 5.6 and World 
Development Indicators (World 
Bank), 2005 

Penn World Tables 6.1 

World Development Indicators 
(World Bank 2(05) 

World Development Indicators 
(World Bank 2(05) 

World Development Indicators 
(World Bank 2005) 

World Development Indicators 
(World Bank 2005) 

World Development Indicators 
(World Bank 20(5) 

(Continued) 



84 THE WORLD BANK ECONOMIC REVIEW 

TABLE A-t. Continued 

Variable Definition Source 

Male mortality Number of adult male deaths per 
1,000 male adults 

Primary school Gross percentage of children enrolled 
enrollment in primary school 

Secondary school Gross percentage of children enrolled 
enrollment in secondary school 

Polity2 Combined Polity score (computed by 
subtracting autocracy score from 
democracy score); additive 21-point 
scale (-10 to 10), on which 10 
represents the highest degree of 
democracy and -10 the lowest 

Civil liberties and Sum of political rights and civil 
political rights liberties divided by two; countries 

whose combined average ratings 
are 1.0-3.0 are designated "free," 
countries with rankings of 3.0-5.5 
are designated "partly free," 
countries with ranking of 5.5-7.0 
designated "not free" 

Law and order Measured on 0-6 scale, on which 6 
represents the highest quality of 
law and order and 0 the lowest 

Old-age Population over 65 divided by 
dependency population 15-64, stated as 
ratio percent 

Youth dependency Population under 14 divided by 
ratio population 15-64, stated as 

percent 
Female-male ratio Female population divided by male 

population, stated as percent 

Terrorism Number of terrorism incidents per 10 
million people. A terrorism 
incident is ascribed to the country 
where it occurs or, in the case of a 
hijacking, where it starts. 

World Development Indicators 
(World Bank 2005) 

World Development Indicators 
(World Bank 2005); Barro and Lee 
(1994) data set 

World Development Indicators 
(World Bank 2005); Barro and Lee 
(1994) data set 

Polity IV (2005) 

Freedom House (2005) 

International Country Risk Guide 
(PRS Group 2005); monthly data 
for June are selected to represent 
the whole year 

Authors' calculation from World 
Development Indicators (World 
Bank) 

Authors' calculation from World 
Development Indicators (World 
Bank) 

Authors' calculation from World 
Development Indicators (World 
Bank) 

ITERATE (Mickolus and others 
2004) 

Source: Authors' compilation from sources indicated. 
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Postconflict Monetary Reconstruction 

Christopher Adam, Paul Collier, and Victor A.B. Davies 

During civil wars governments typically resort to inflation to raise revenue. A model 
of this phenomenon is presented, estimated, and applied to the choices and constraints 
faced during the postconflict period. The results show that far from there being a 
fiscal peace dividend, postconflict governments tend to face even more pressing needs 
after than during war. As a result, in the absence of postconflict aid, inflation increases 
sharply, frustrating a more general monetary recovery. Aid decisively transforms the 
path of monetary variables in the postconflict period, enabling the economy to regain 
peacetime characteristics. Postconflict aid thus achieves a monetary "reconstruction" 
analogous to its more evident role in infrastructure. JEL codes: H56, F35, 010 

War is expensive and so has powerful economic consequences. Civil war-now 
by far the most common form of war-is particularly damaging, reducing 
income, increasing capital flight, and diverting activity into subsistence. All of 
these effects can be expected to reduce the demand for money. The resulting 
decline in seigniorage revenue collides with increased government fiscal needs, 
with both effects tending to raise inflation. A likely economic legacy of war is 
thus a deterioration in the tradeoff between seigniorage and inflation. Just as 
the postwar government faces a hard choice between continued military spend
ing and the reconstruction of infrastructure, so too it faces a choice between 
continued inflation and the "reconstruction" of the monetary base. 

Section I of this article sets out the decision problems facing households and 
governments. The demand for money on the part of households is the con
straint against which the government maximizes. Section II applies the model 
to the data. The expansion in data on civil wars has recently made it a 
researchable phenomenon using standard quantitative techniques (Miguel, 
Satyanath, and Sergenti 2004; Collier and Hoeffler 2004b). Estimates are made 
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of both how money demand is affected by civil war and its aftermath and how 
the revealed preferences of governments change when governments are faced 
with new constraints and needs. Potentially, the harsh policy tradeoffs that 
governments face in postconflict situations can be alleviated by aid-indeed, 
this is the context for which aid was invented. Section III introduces aid into 
the analysis, estimating how it affects constraints and choices and showing the 
path of inflation, money demand, and seigniorage with and without postconflict 
aid. Section IV discusses the policy implications of the results. 

L THE GOVERNMENT DECISION 

Assume that before civil war, the government conducts its monetary policy on 
a sustainable basis. This may well involve the choice of a positive rate of 
inflation; it does not, however, involve the government attempting to fool 
private agents by delivering more inflation than they expect. The government is 
not assumed necessarily to try to maximize social welfare. The actual choice of 
inflation will depend on how costly it is to the government relative to other 
sources of revenue, where the costs taken into account by the government may 
differ from those that concern society. 

Civil war takes the society and the government by surprise. This is a reason
able characterization because, although civil wars can to some extent be 
expected, no model has been able to predict the actual outbreak of civil war 
with any certainty: the main news occurs around the outbreak. 

Consider the effect of the outbreak of civil war on private agents. Civil war 
reduces GDP growth. A typical estimate of the economic loss is that growth is 
reduced by about 2.3 percent over a period of seven years (Collier 1999). 
Heightened insecurity tends to divert economic activity toward relatively shel
tered sectors, notably subsistence, and agents attempt to protect assets through 
capital flight. In the postconflict decade the economy usually recovers, but 
slowly, with GDP typically growing about 1.1 percent more than normal 
(Collier and Hoeffler 2004a). Hence, for a prolonged period, the demand for 
money is likely to be reduced both directly, as a result of the fall in income, 
and indirectly, as a result of activity and asset substitution. 

The decline in the demand for money exacerbates the seigniorage-inflation 
tradeoff facing the government. However, the government will want to increase 
its spending for the duration of the conflict. Military spending typically 
increases by nearly 2 percent of GDP during civil war (Collier and Hoeffler 
2007). This need for increased military spending raises the government dis
count rate. Because borrowing is difficult during civil war, the government 
chooses a higher rate of inflation. 

This government's problem can be set out more formally using a simple 
model in which a forward-looking government chooses how much 
conflict-related expenditure is to be financed at the margin through seigniorage. 
The model, built around a simple Cagan (1956) characterization of the private 



89 Adam, Collier, and Davies 

sector's demand for money, is similar to that found in Bruno and Fischer 
(1990), Adam (1995), and Marcet and Nicolini (2003). 

A number of simplifying assumptions are made to sharpen the exposition. 
First, and least important, private income and other sources of financing are 
held constant, except for the direct changes caused by war itself. The discus
sion thus abstracts from broader questions of the optimal fiscal response to 
expenditure shocks (see, for example, Mankiw 1987; Cashin, Ul Haque, and 
Olekalns 2002).1 

Second, a simple monetarist framework is assumed, in which the authorities' 
monetary instrument is the volume of nominal base money, which is the only 
domestic financial liability. Money is held by both the bank and nonbank 
private sectors. In the empirical analysis seigniorage earned on currency in cir
culation is distinguished from seigniorage earned on bank reserves; without 
loss of generality the two are combined in the model presented in this section. 

Third, the private sector's inflation expectations are assumed to be formed 
adaptively, albeit in a manner consistent with learning. Given the context, this has 
an intuitive appeal, because private agents could be expected to respond with a 
lag, possibly a very short one, to conflict-related changes in public expenditure. 
Employing an adaptive expectations framework has other merits. Specifically, 
given the Cagan-form money demand function, inflation equilibria on the "good 
side" of the seigniorage Laffer curve are dynamically stable under the assumption 
of adaptive expectations, whereas those on or above the top of the Laffer curve 
are unstable. As Bruno and Fischer (1990) show, the opposite holds under rational 
expectations, a feature that gives rise to the "high inflation trap" analyzed in their 
article.2 Given that the analysis here starts from a position at which the economy 
is in an initial equilibrium on the "good side" of the Laffer curve, it makes sense 
that this initial equilibrium is dynamically stable. 

Finally, time-inconsistency problems are assumed away, in the strict sense 
that the initial and any subsequent long-run inflation equilibria are credible. 

The Model 

Government preferences are defined as 

(1) 

where g denotes government expenditure, 'Trt the inflation rate at time t, and 
k( 'Trt) the discounted future costs of current inflation distinct from the inflation
tax distortion on the demand for money. For example, k( 'Trt} could reflect the 
reduction in investment efficiency associated with higher inflation. The model 

1. Equivalently, the government's problem can be characterized in terms of the change in 
expenditure requirements net of other financing items. 

2. This property of adaptive expectations is replicated under rational expectations if there is lagged 
adjustment of money demand. 
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assumes that Vg > 0, Vk < 0, and k'( 1Tt) > 0. Both g(.) and k(.) are measured 
as shares of GDP. 

The government's period budget constraint in nominal terms is given by 

(2) 

where Mt denotes the nominal base money, At the domestic value of aid 
inflows, and Tt conventional tax revenues. Dividing through by nominal GDP, 
Yt = Pt Yt, allows equation (2) to be expressed as 

(3) 

where gt denotes the real value of government expenditure, at real aid, T( 

real conventional taxation, while the terms on the right side denote total 
seigniorage (consisting of the growth in real money balances plus the inflation 
tax). 

Aid and tax revenue are treated as fixed, so that at the margin, changes in 
government expenditure are financed by changes in domestic deficit financing. 
The private sector's demand for money is characterized by a Cagan money 
demand function of the form 

(4) 

where c denotes a constant that may shift over time (in response to the onset or 
cessation of conflict, for example), TIf denotes expected inflation, and 7r'i = TIff 
(1 + TIf).3 Defined in this manner, the inflation term, frt, is bounded above by 
1 as the conventional measure of inflation becomes arbitrarily large, giving it a 
natural interpretation as a tax rate at which a value of 1 implies complete 
confiscation. 

The private sector adjusts its inflation expectations, defined in terms of the 
inflation factor iIf, in response to the deviation of actual inflation from the 
level anticipated in the previous period: 

(5) 

where a dot (") denotes the derivative with respect to time and a< f3t < 1 
measures the speed of adjustment, which could vary over time, as a result of 
learning, for example. See Marcet and Nicolini (2003) for a discussion of 
alternative learning algorithms. For the most part, f3t is assumed to equal 13. 

3. Calvo and Leiderman (1992) show that under restrictions on functional form, equation 
(4) derives directly from the dynamic first-order condition for a representative agent maximizing utility 
of the form U + v(m,)]e-pt dt. 
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Equilibrium 

The government's problem is to maximize equation (1) subject to equations (2) 
and (4). Given the assumption that the government can credibly commit to a 
given inflation rate, in equilibrium inflation expectations are correct. Assuming 
no growth in real income, this implies a constant rate of inflation 7fr+1 = 
iTt+1 iTt and hence a constant growth rate of the money supply. From 
equation (5) it follows that 1r;..;..1 = O. In these circumstances the first-order con
dition with respect to inflation is given by 

(6) 


The solution to equation (6) defines the optimal (constant) inflation rate, 
iTt * iTo *, and hence the optimal rate of growth of the money supply. 
Substituting equation (6) into equations (4) and (3) yields optimal seigniorage, 
shown as point A in figure 1. 

The right side of equation (6) is simply the slope of the seigniorage Laffer 
curve defined by the demand for money, equation (4). The seigniorage 
revenue-maximizing point is attained at 1T"ax = 1Ia y, where y denotes the 
growth rate of real income. The left side of equation (6) is the slope of the gov
ernment's indifference curve, measuring the rate at which the government 
trades off present government consumption against future damage to the 
economy. This can be thought of as a quasi-discount rate. It follows from 

FIGURE 1. Inflation and Seigniorage Revenue during Conflict 
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equation (6) that 

(7) 
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Dynamics 

The short-run dynamics of the model in response to anticipated and unanticipated 
changes in the fiscal deficit emerge directly from equations (3)-(5). The model 
assumes that in the short run, Ct in equation (4) is constant. Taking the log 
derivative with respect to time and substituting yields 

dlnmt .:.eA ,

(8) ~=mt=Yt-aTTt, 

where a hat (1\) represents a proportionate change. Using the definition NIt = 
('liz t + TTt + :Vt) and denoting the growth in the nominal money supply by (J"t 

NIt allows inflation to be expressed as 

(9) 

Substituting equation (9) into equation (5) leads to the following differential 
equation for inflation expectations: 

.:.e ( f3 )(10) TTt = 1 _ af3 ((J"t 

When inflation expectations adjust sufficiently slowly, such that f3 < 1/a, 
equation (10) is dynamically stable and the economy's adjustment to an 
increase in the nominal growth of the money supply is denoted by the saddle 
path SS in figure 1. 

Responses During Conflict 

During conflict the government faces increased pressure to spend in order 
to confront its opponents. At the same time, however-and not necessarily 
independently-private sector demand for money declines. 

Consider first the government's choice, assuming for the moment no change 
in the private sector's demand for money. Additional expenditure needs tempor
arily increase the marginal utility of government consumption, Vg • This implies 
an increase in the quasi-discount rate for the duration of the conflict, and, from 
equation (7), a higher optimal rate of inflation, chosen in order to generate a 
higher rate of seigniorage. Thus, the government seeks to move along the Laffer 
curve. It does so by increasing the growth of the money supply, which generates 
an initial jump in seigniorage to point B. From equation (5), expected inflation 
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rises, inducing a decline in real money balances. This continues along SS to the 
new equilibrium at C, at which point inflation expectations have fully adjusted, 
such that fIi 1T} *. The initial real resource flow at B occurs regardless of how 
rapidly inflation expectations subsequently adjust, because the increased growth 
in the money supply is exchanged for real private resources at the price level pre
vailing in the initial equilibrium. How much additional transitional seigniorage 
revenue accrues thereafter depends on the private sector's speed of adjustment: 
the more slowly inflation expectations adjust to the new rate of growth of the 
money supply, the larger the windfall. 

Extracting this higher level of seigniorage assumes, however, no change in the 
underlying demand for money. For the reasons noted in the introduction, 
however, this is unlikely. Conflict reduces incomes: it therefore lowers the 
demand for money and hence seigniorage for any inflation rate. ~ut conflict also 
induces private agents to disengage from the formal economy and to seek oppor
tunities for capital flight and currency substitution, entailing both an autonomous 
shift out of domestic currency (a decline in Ct in equation (4) and an increase in 
the inflation semi-elasticity of the demand for money, a. These effects on private 
sector money demand combine to unambiguously shift the Laffer curve down
ward, so that the level of seigniorage previously feasible at point C cannot now 
be achieved at inflation rate 1Tl *. This level could be generated at a higher rate of 
inflation, such as that prevailing at D, but clearly the shift inward could be suffi
ciently large as to render this level of seigniorage infeasible in equilibrium, 
forcing the government to accept a lower (credible) seigniorage yield.4 

Learning 

The onset of conflict often comes as a surprise. However, it is reasonable to 
assume that as conflict endures, the private sector learns about the govern
ment's policy rule and adjusts its expectation algorithms accordingly (see, for 
example, Marcet and Nicolini 2003). Learning algorithms are not explicitly 
introduced here, but those considered in the literature would be consistent with 
a gradual increase in f3t in the face of rising inflation. As learning progresses, 
inflation expectations adjust more rapidly, the saddle path in figure 1 gets 
steeper (more so if at the same time the semi-elasticity of money demand 
increases), and the transitional seigniorage revenue shrinks. Eventually, when 
f3t 2': 1/a, the polarity of the saddle path reverses and the economy suddenly 
experiences an explosive path for inflation expectations.5 

4. Depending on the precise changes in the demand for money, the seigniorage-maximizing rate of 
inflation may increase or decrease. As noted earlier, this inflation rate is defined as 7T"',x (lla) - y. 
Whether it rises or falls during and after conflict depends on the inflation semi-elasticity of money 
demand, the income elasticity of demand, and the growth of income. 

5. Mareet and Nicolini (2003) use adaptive learning algorithms of this class to analyze 
hyperinflations in Latin America, which tend to follow the same trajectory of periods of high but stable 
inflation followed by hyperinflationary bursts that are brought under control by aggressive exchange 
rate- based stabilization. 
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Postconflict Responses 

The postconflict period is in some respects a halfway house between peace and 
war. Although GDP starts to recover, the process takes many years; given the 
legacy of conflict, money demand is likely to remain below its peacetime level. 
Moreover, there is evidence that episodes of the loss of fiscal control tend to 
reduce the post-crisis income elasticity of the demand for money, thereby 
slowing the remonetization of the economy once inflation pressures have 
passed and growth has recovered (Adam and Bevan 2004). Similar patterns are 
likely to be present in the wake of conflict-induced increases in inflation. 

While the constraint on raising seigniorage remains tight, government spend
ing needs remain higher than before the war and are indeed likely to increase. 
Postconflict reconstruction cannot generally be financed by a fiscal peace divi
dend, because the high risk of conflict reversion typically keeps military spend
ing close to wartime levels (Collier and Hoeffler 2006). Both the persistence of 
the reduced demand for money and the increased demand for spending imply 
that the government would choose a higher rate of inflation, such as that 
entailed by a point in the region of D on the new Laffer curve in figure 1. 

II. EMPIRICAL ANALYSIS 

The empirical analysis uses annual data for a panel of 66 developing econom
ies, 30 of which experienced at least one episode of civil war between 1964 
and 2002 (appendix table A-1). Organization for Economic Co-operation and 
Development countries are excluded, because they are generally free of civil 
war and tend not to rely on seigniorage to nearly the same extent as other 
countries. Former communist countries are also excluded, principally because 
of lack of data. Finally, countries in currency unions are excluded, because 
union membership constrains their scope for seigniorage. (South Africa is 
retained, because its dominant role in the Common Monetary Agreement of 
Southern Africa means that it enjoys de facto full monetary independence.) 

Countries with more than 1000 battle-related deaths are classified as being 
in a state of civil war in that year.6 A recent innovation in data on civil war 
has been the development of measures of conflict intensity based on the extent 
of combat-related mortality (Lacina and Gleditsch 2005). A priori, it is unclear 
whether the monetary effects of a conflict will be more closely related to a 
measure of its intensity (such as combat-related mortality) or to a state
dependent measure. The core results reported here are based on a state
dependent measure, on the grounds that it better reflects the quantum effects a 
shift from a state of peace to a state of war may have on expectations relevant 
for asset demands. (The robustness of the results is tested to alternative 
measures of conflict; see table A-2.) 

6. All war-related data are from the Uppsala Conflict Data ProgramfInternational Peace Research 
Institute Armed Conflict Dataset Version 4-2006 (see Gleditsch and others 2002). 
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Four stylized facts characterize the data (table 1). On average, inflation rises 
during conflict and falls following conflicts, but it remains higher than before 
the conflict. Seigniorage follows a similar pattern, rising by more than 1 full 
percentage point of GDP during the conflict (against a preconflict level of 1.8 
percent of GDP) before falling back toward, but not quite achieving, its pre
conflict level. The composition of seigniorage revenue changes markedly. 
During conflict, governments rely more heavily on seigniorage raised through 
reserve requirements on the banking system. The differential responses of the 
(unconstrained) nonbank private sector and the (highly constrained) bank 
sector are reflected in the summary statistics on real balances. Currency hold
ings of the nonbank private sector fall from 8.2 percent to 6.2 percent of GDP, 
while bank reserves rise by almost 3 percentage points of GDP. As a result, the 
average seigniorage yield on bank reserves rises sharply during conflict. 
Following a conflict, both revert toward their preconflict values. 

Money Demand 

The regression analysis begins with money demand, which constitutes the con
straint on government choices. Currency in circulation and reserve holdings by 
the banking system are distinguished, because reserve holdings may be subject 
to government control rather than being a choice variable for the private 
sector. Cagan-style money demand functions of the form 

In(m)it 

+ Y3 7rit-l + Y4warit + Yspostwant
(11) 

+ Y6[ln(Y)it-l . warit] + Y7[ln(Y)it-l . postwarit] 

+ yg[7rit-l . warit] + Y9[ 7rit-l . postwarit] + Bit 

are estimated (table 2), where countries are denoted by i and time by t. The 
dependent variable, corresponding to each of the measures of money, is defined 
as a share of GDP. The analysis expands on the specification in equation (4) by 

TABLE 1. Descriptive Statistics (Means) 

Statistic Full sample (1964-2002) Prewar War Postwar 

Inflation (percent per year) 14.3 13.3 20.4 15.3 
Reserve money (percent of GDP) 11.4 10.7 11.6 11.7 

Currency 6.6 8.2 6.2 6.8 
Reserves 4.8 2.6 5.4 4.8 

Seigniorage (percent of GDP) 2.1 1.8 3.0 2.3 
Currency 1.0 1.2 1.2 1.1 
Reserves 1.0 0.5 1.8 1.2 

Aggregate GDP growth (percent per year) 3.6 4.4 2.6 4.5 
Per capita GDP growth (percent per year) 1.2 1.9 0.4 2.3 
Aid (percent of GDP) 6.0 4.5 4.6 6.5 

Source: See table A-3. 
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TABLE 2. Fixed-Effects Estimates of Log Money Demand (percent of GDP). OL5 Estimates. -; 

::: 


Log reserve money bank reserves Log currency Log currency Log bank reserves '" 

Variable (1) (3) (4) (5) (6) 0 

t;i 


:<>
... 
Constant -1.690 (9.67) 1.953 (8.21) -5.130 (15.80) -2.700 (11.88) -2.640 (11.85) -4.975 (12.11) I;) 

Log real GDP 0.007 (2.21) 0.005 (1.87) 0.008 (1.09) :>-'" 
lrgdp*war -0.007 (0.93) -0.008 (1.01) -0.008 (0.48) z 

;0<: 

lrgdp*postwar -0.054 (4.59) -0.025 (2.06) -0.018 (0.92) 
0'" 

Log population -0.020 (0.32) 0.190 (2.16) 0.122 (1.07) 0.449 (5.34) 0.432 (5.21) -0.168 (1.14) 0 
z

infl -0.239 (2.77) -0.541 (8.72) 0.026 (0.17) - 0.484 (7.06) - 0.461 (6.60) -0.204 (1.07) 0 

infl*war -0.337 (2.53) 0.257 (1.92) 0.745 (2.36) ~ 
0

infl*postwar 0.089 (0.49) 0.036 (0.22) 0.416 (1.32) :<> 
war -0.126 (3.89) -0.074 (2.73) -0.251 (4.28) 0.044 (0.62) -0.D38 (0.50) -0.268 (1.79) <'" 

",postwar -0.189 (6.14) -0.178 (5.38) -0.287 (5.33) 0.264 (2.53) -0.019 (0.18) -0.167 (0.93) 
l'1

aid*war 1.001 (6.74) -0.098 (0.15) 
aid 'postwar 0.831 (4.40) -0.679 (1.74) 

Pooling F-test (country 0) 124.4 (0.000) 213.97 (0.000) 55.71 (0.000) 202.36 (0.000) 208.6 (0.000) 53.116 (0.000) 
Probability 

F-test (war = postwar) 3.5 (0.0129) 8.65 (0.003) 0.4 (0.529) 3.59 (0.058) 0.02 (0.882) 0.24 (0.626) 
F-test (infl *war infl*postwar) 4.52 (0.034) 2.59 (0.107) 0.66 (0.417) 
F-test 12.06 (0.001) 1.35 (0.245) 0.22 (0.643) 

(lrgdp*war lrgdp *postwar) 
F-test (aid""war = aid * postwar) 0.56 (0.456) 0.62 (0.431) 
R-squared 0.704 0.832 0.607 0.848 0.855 0.612 
Number of observations 2,009 2,004 2,004 1,925 1,908 

Note: All specifications include country and year dummy variables. infl denotes inflation factor (see Table A3). The interaction effect between log real 
GDP and the war dummy is denoted lrgdp*war and similarly for all other interaction effects. Figures in parenthesis beside coefficient estimates are 
t-statistics; in parenthesis beside F-statistics are probability values. 

Source: Authors' calculations based on analysis in text. 
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allowing for the possibility that the per capita income elasticity of the demand 
for money deviates from 1: it thus includes population (pop) and real income (y) 
as regressors. To avoid potential problems of endogeneity, In(y) enters equation 
(11) with a lag. Inflation, 7;, is as defined in equation (4). The dummy variable 
war takes the value of 1 if country i is in a state of civil war at time t and 0 other
wise; postwar takes the value of 1 in the first 10 years following the ending of 
hostilities. The equation residual Sit = /-Li + Wt + Vit is a conventional two-way 
error component residuaL Each equation is estimated using a within-groupsl 
fixed-effects estimator with a full set of common time and year dummies. 
Pooling tests reject the null hypothesis of a common intercept? 

Controlling for income and inflation, the analysis first introduces civil war and 
its aftermath as dummy variables (columns 1-3), Both are highly significant and 
negative for reserve money as a whole and for each of its components. Over and 
above any effects through income and inflation, conflict reduces the demand for 
money. More surprisingly, this direct erosion in the demand for money appears to 
intensify during the postconflict decade, when money demand declines by 19 
percent relative to peacetime and 6 percent relative to wartime. The decline rela
tive to wartime is statistically significant, overall and for currency demand. 

Bank reserves are not a direct choice variable for the private sector; they are 
determined by the interaction of government policy on reserve requirements, 
the banking sector's liquidity preference, and the private sector's demand for 
inside money. It is, then, not surprising that except for the autonomous war 
and postwar shift effects, the results for bank reserves are weak: neither income 
nor inflation is statistically significant, and the overall fit of the equation is 
markedly lower than for currency demand. What follows therefore concentrates 
on the demand for currency (the question of how the authorities balance their 
seigniorage extraction between these two sources is returned to later). 

To investigate the transmission paths for this erosion in the private sector's 
money demand, interaction terms are introduced between both the war and 
postwar dummy variables and inflation (column 4). Similarly, the possibility 
that the income elasticity of money systematically differs from unity during and 
after conflict is allowed for. With the introduction of these interaction terms, 
the direct effects of both dummies cease to be significant. As suggested by the 
model in section I, the wartime erosion of currency demand works principally 
through a heightened sensitivity to inflation: not only does the (absolute) 
inflation semi-elasticity rise significantly during war, the increase in inflation 
generates a disproportionate reduction in money demand. Postwar the inflation 
semi-elasticity of demand is not significantly different from the prewar environ
ment. However, the decline in the income elasticity of money demand, as 
attested by the postwar interaction term, means that the recovery in postwar 

7. Whether behavior differed between the first and second five-year postconflict subperiods was 
investigated. Because the data do not reject pooling across the subperiods, however, only a single 
"postwar'" effect is reported. 
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income does not rebuild money demand proportionally, because the private 
sector continues to reduce its need for currency per unit of income. 

These results are tested for robustness to various measures of the intensity 
of conflict (the results are reported in appendix table A-2). Columns 1-3 in 
table A-2, in which conflict is measured directly by the number of 
combat-related deaths, correspond directly to the same columns in table 2. 
The wartime dummy variable is replaced by the number of deaths in each 
year, and the postwar dummy variable is replaced by the cumulated number 
of these deaths during the preceding conflict. In columns 4-6 a variant is 
investigated in which the number of deaths is scaled by population. For both 
specifications the new variables are significant, the size of the effect on 
money demand being very close to that found using the dummy variables. 
Non-nested encompassing tests suggest that from a purely statistical perspec
tive, no measure of conflict dominates. Changing the way in which conflict is 
measured does not affect the other determinants of money demand, in par
ticular the inflation semi-elasticity, which is the focus here. Column 7 in 
table A-2 extends the robustness check by interacting the combat death 
measure of conflict with inflation, with the same results as in table 2, 
column 4. What follows therefore relies on the results of table 2, in which 
conflict is treated as a state variable. 

The Government's Choice of Seigniorage 

In raising seigniorage, the government has two instruments at its disposal, 
the supply of currency and the reserve requirements on the banking 
system. The supply of currency induces inflation; the reserve requirement 
is a tax on the banking system, which is liable to reduce the allocative 
efficiency of finance. The government's chosen level of seigniorage can be 
expressed as: 

(12) 

where s is the seigniorage revenue corresponding to the three measures of 
money, expressed as percentage points of GDP, and Uit is a two-way error 
term, as defined above. Substituting for In (m) from the money demand 
equations allows choices to be expressed as determined by the direct and indir
ect "structural" effects of war and postwar. Collecting the war and postwar 
terms allows seigniorage outcomes to be expressed as follows: 

Sit = ({30 + Al Yo) + Al [yIIn(Y)it_1 + Y2 In(pop)it + Y3'ITit-1] 

(13) + [{31 + Al (Y4 + (Yl + Y6) In(Y)it_l + (Y3 + YS)71-it-d] warit 

+ ~{32 + Al (Ys + (YI + Y7) In(Y)it_l + (Y3 + Y9)71-£t-l )]postwarjt + Wit 
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where Wit is the composite error term from regressions 11 and 12. The para
meters /31 and /32 reflect the direct "choice" effects; the terms multiplied by Al 
reflect the indirect effects of war and postwar on the demand for money. 

Consider the combined seigniorage from currency in circulation and bank 
reserves. Columns 1-3 in table 3 report the results of the seigniorage regressions. 
Controlling for the level of real money balances, regressions introduce dummy 
variables for the war and postwar periods. Both are highly significant: wartime 
and postwar governments resort more to seigniorage than peacetime governments 
do. The coefficients on the two dummies are not significantly different from each 
other: postwar governments are as desperate for revenue as wartime governments. 
Conditional on the level of the constraint, war conditions increase seigniorage 
extraction by about 1.1 percent of GDP. Given that prewar seigniorage is about 
1.8 percent of GDP (see table 1), this is a substantial increase in needs. In the post
conflict decade the direct effect is virtually as large as during the war, at 0.8 
percent of GDP. This is consistent with the observed continuing high levels of gov
ernment military spending in postconflict conditions. 

While the total direct effects of wartime and postwar conditions on the govern
ment's resort to seigniorage are the same, their composition differs. During war 
governments rely predominantly on taxing the banking system, with four-fifths of 
total seigniorage generated from this source. Postwar, although taxation of the 
banking system still dominates, there is some shift toward greater reliance on print
ing currency. This shift may be appropriate: because of the collapse of investment, 
allocative financial efficiency may temporarily be unimportant during conflict. 

War and postwar conditions alter seigniorage not only through direct effects 
on government choices but also through their effects on income and money 
demand. While government needs increase pressure to resort to seigniorage, the 
tightening of the constraint resulting from lower income and the erosion in the 
demand for money reduces the amount of seigniorage that can be raised. 
The direct effect combined with the two offsetting indirect effects determines 
the overall effect of war and its aftermath on seigniorage. The decline in overall 
seigniorage between war and postwar noted in table 1 reflects both a decline in 
needs, of about 0.3 percentage points of GDP on average, and a reduction in 
the seigniorage tax base of about the same amount (table 4). 

III. POSTCONFLICT ASSISTANCE 

During the postwar period, the government is faced with a harsh tradeoff. The 
need for revenue increases, but the capacity to raise it through seigniorage 
deteriorates, as the demand for money erodes. From the long-run perspective 
there is a case for reducing resort to seigniorage, thereby investing in the recon
struction of money demand and so restoring the future potential for sustainable 
seigniorage. From the short-run perspective there is a case for further resort to 
seigniorage, despite its rising cost in terms of inflation and damage to the 
banking system. Does aid resolve this dilemma? 
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--ITABLE 3. Fixed-Effects Estimates of Seigniorage Choice (Percent of GDP) 	 :r: 
'" 

Seigniorage Seigniorage Seigniorage ~ 

from reserve from from bank Seigniorage from Seigniorage from Seigniorage from Seigniorage from :>= 
o 
r 

money 	 currency reserves reserve money reserve money currency currency I;) 

(ordinary (ordinary ( instrumental (instrumental ( instrumental ( instrumental ;.. "" 
least squares) least squares) variable) variable) variable) variable) :l 

~ 

Variable (1) (2) (3) (4) (5) (6) (7) 
()'" 
o 

Constant 0.069 (10.65) 0.039 (11.88) 0.062 (7.44) 0.068 (9.60) 0.068 (9.59) 0.037 (10.65) 0.070 (5.90) :l 
o 

war 0.011 (3.83) 0.003 (3.00) 0.008 (3.24) 0.009 (0.96) 0.008 (3.29) 0.002 (1.41) 0.011 ~ 

postwar 0.008 (3.38) 0.002 (1.78) 0.006 (3.05) 0.027 (1.78) 0.027 (2.02) 0.007 (1.18) 0.016 (1.30) () 

In money demand 0.030 (8.38) 0.008 (6.56) 0.013 (8.28) 0.027 (7.15) 0.027 (7.54) 0.008 (5.62) 0.012 (6.78) 
;.: 

'" 
aid*war -0.024 (0.15) 	 < 

'" aid*postwar -0.320 (1.23) -0.332 (1.50) -0.087 (0.93) -0.198 	 ~ 

Pooling F-test (country = 0) 6.04 (0.000) 7.71 (0.000) 3.1 (0.000) 5.31 (0.000) 5.28 (0.000) 9.28 (0.000) 2.97 (0.000) 
F-test (war postwar) 1.35 (0.246) 1.16 (0.283) 1.08 (0.299) 0.67 (0.414) 2.58 (0.108) 1.04 (0.306) 0.22 (0.636) 
R-squared 0.348 0.377 0.284 0.2453 0.2404 0.3195 0.2381 
Number of observations 2,200 2,193 2,193 2,003 2,003 1,996 1,652 
Cragg-Donald Identification Test (Ho: underidentified) (0.008) (0.000) (0.0004) (0.0005) 

Shea Weak Instrument Test (Ho: instrument is weak) 
aid*war 0.0227 (0.000) 
aid*postwar 0.0177 (0.0396) 0.Q177 (0.0396) 0.0148 (0.0742) 0.0092 (0.0178) 

Note: All specifications include country and year dummy variables. The interaction effect between aid and the war dummy and between aid and the 
postwar dummy are denoted aid*war and aid*postwar respectively. These variables are treated as endogenous regressors and are instrumented. See text 
for details. Figures in parenthesis beside coefficient estimates are t-statistics; figures in parenthesis beside F-statistics and tests for identification and weak 
instruments are probability values. 

Source: Authors' calculations based on in text. 
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TAB L E 4. Decomposition of War and Postwar Seigniorage Yields (Percent of 
GDP) 

Period/cause of change in seigniorage Reserve money Currency Bank reserves 

War 
Direct needs 1.10 0.30 0.80 
Constraint shift -0.34 -0.06 -0.33 
Net seigniorage 0.76 0.24 0.47 

Postwar 
Direct needs 0.80 0.20 0.60 
Constraint shift -0.59 -0.14 0.37 
Net seigniorage 0.21 0.06 0.23 

Mean prewar seigniorage 1.80 1.20 0.50 

Source: Authors' calculations based on analysis in text. 

Postconflict reconstruction is the original rational for aid. Indeed, the orig
inal name for the World Bank was the International Bank for Reconstruction; 
the words "and Development" were added as an afterthought. Following the 
end of conflict, there is typically a surge in aid, as donors respond to perceived 
postconflict needs. Aid has indeed been found to be significantly more effective 
in enhancing growth during the postconflict decade than at other times (Collier 
and Hoeffler 2004a). Postwar aid can also have monetary effects, which can 
affect the government's need for seigniorage. 

Aid and the Government Choice of Seigniorage 

Aid, expressed as a share of GDP, is introduced into the seigniorage regression 
as follows: 

The supply of aid cannot be assumed to be exogenous to government fiscal 
choices: donors might plausibly either increase aid flows in response to fiscal des
peration or reduce them in response to fiscal irresponsibility. Aid is therefore 
instrumented using a vector of political, cultural, and economic measures of dis
tance between each recipient country and its principal Development Assistance 
Committee aid donors (see Tavares 2003).8 The underlying idea is that to some 
extent, bilateral donor governments provide aid based on historical ties and 

8. The aid instrument is defined as iii' = Ei 6;jAj ;, where iii' denotes instrumented aid for recipient i 
in period t; 6;i = (lIDij , Lij , R;i) is a vector of time-invariant measures of "distance" between donor i 
and recipient i, where Dii is the distance between the capital cities of i and j; L;i is a dummy variable 
taking the value of 1 when i and j share the same official language and 0 otherwise; Rij is a dummy 
variable taking the value of 1 when i and j share the same dominant religion and 0 otherwise; and Aj , is 
donor i's aid to GNI ratio in time t. This measure is calculated for the five principal aid donors: the 
United States, the United Kingdom, Japan, France, and Germany. 
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domestic budgetary circumstances that are unrelated to circumstances in the reci
pient country. As the instrument validity tests reported at the bottom of table 3 
suggest, the instrumenting strategy adopted here appears reasonably robust. 

Columns 4 and 5 in table 3 introduce aid instrumented in this way into the 
seigniorage regression for reserve money. During wartime aid is unsurprisingly 
negligible; instrumented aid is therefore insignificant when interacted with the 
wartime dummy variable. In effect, the aversion of donors to funding warfare 
overrides the proclivities of bilateral donors to provide aid. When the inter
action of aid with this wartime dummy variable is dropped, the interaction 
between aid and the postwar dummy variable is negative and substantial. 
Although it is only on the borderline of significance, it is fully consistent with 
theory: it is not surprising that aid reduces the resort by government to seignio
rage. An increase in aid equivalent to 1 percentage point of GDP reduces 
seigniorage by about 0.33 percentage points of GDP. 

Because aid usually surges following the end of conflict, the addition of aid 
makes a substantial difference to the other components of the regression. In 
particular, the direct effect of the postwar dummy variable is now about four 
times its previous value. Although the regression involves a small reduction in 
the sample, this is not the explanation for the change.9 Thus, controlling for 
aid, postwar governments appear to be far more desperate for revenue even 
than they are during war. The surge in aid postwar accommodates these needs 
and thereby reduces resort to seigniorage. 

Columns 6 and 7 in table 3 again show how the resort to seigniorage is split 
between currency and bank reserves, in this case controlling for post-conflict 
aid. Although the differences between seigniorage extracted from currency and 
from bank reserves seen in columns 2 and 3 remain, there is no statistically sig
nificant difference in the impact of post-conflict aid. 

Aid and Money Demand 

Because aid reduces the resort to seigniorage, it reduces inflation. Indirectly, aid 
therefore raises the demand for money. Aid also significantly augments growth 
in the postwar context (Collier and Hoeffler 2004a), which directly raises the 
demand for money. The theoretical specification of the demand function 
suggests that conditional on income and inflation, aid should have no direct 
effect on private sector demand for money. However, in the context of the 
aftermath of civil war, there may be such an effect. One likely explanation for 
the severe erosion of the demand for money in the postwar period is a "peso 
effect," in which the high risk of a reversion to conflict supports expectations 
of further inflation in excess of that directly implied by current experience. 
Conceivably, large aid programs might help reassure citizen, thereby directly 
increasing the demand for money. This hypothesis is tested, by modifying the 

9. Reestimating the regression in column 1 on the reduced sample does not significantly affect the 
coefficient estimates. 
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demand for money function as follows: 

In(m)it Yo + y1ln(Y)it_l + Y2 1n(pop)it + Y3 7Tit-l 

+ Y4warit + Yspostwarit 

(15) + ydln(Y)it-l . warie] + Y7[ln(Y)it_l . postwarit] 

+ Y8[7Tit-l . want] + Y9[7Tit-l . postwarit] 

+ YlO[aidit . warit] + ynfaidit . postwar;t] + Bit· 

In a reduced-form regression of the type estimated here, any impact of aid 
inflows must reflect a direct effect, because the regression controls for the indir
ect effects. 

It is reasonable to assume that aid is weakly exogenous with respect to 
private sector demand for money; aid is therefore introduced into the demand 
for money functions using ordinary least squares (table 2, columns 5 and 6), 
Aid has a small and statistically insignificant effect on the demand for reserve 
money (not shown in table 2), but this is because it has strong but offsetting 
effects on the two components of money. Aid significantly increases the 
demand for currency in circulation both during war and in the postconflict 
period (column 5); it also reduces the demand for bank reserves by the same 
order of magnitude (column 6). The "demand" for bank reserves in the 
context of civil war and its aftermath is most reasonably interpreted as being a 
coerced demand: banks must comply with central bank regulations. Hence, the 
decline in "demand" as a result of postwar aid is likely to reflect the reduced 
pressure for government revenue. These aid effects are not large, but they are 
significant: as the regression controls for both income and inflation, the result 
is consistent with the hypothesis that aid reassures and so reduces the "peso 
problem" arising from fears of collapse. 

The inclusion of aid in the money demand regression changes the direct 
effect of the postwar dummy variable quite substantially. In the analysis of 
section II, which omitted aid, it appeared that the demand for money eroded 
considerably more during the postwar period than during the war itself. 
Controlling for aid, this is no longer the case. The "pure" effect of the postwar 
period on money demand continues to be substantially adverse in comparison 
to the prewar peace, but it is now significantly and substantially better than 
during the war itself. 

Postwar aid "reconstructs" the demand for money and hence seigniorage 
capacity through three distinct routes. First, postconflict aid directly substitutes 
for seigniorage revenue, enabling the government to reduce its reliance on 
inflationary finance and thereby stimulating recovery in the demand for money. 
Second, postconflict aid restores money demand indirectly, through its effect on 
income growth. While the overall effect of aid on growth is controversial, there is 
evidence that it is particularly effective in postwar situations (Collier and Hoeffler 
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2004a). Finally, as the regression results suggest, aid also appears to playa role in 
supporting a modest portfolio shift in favor of domestic money demand. 

Applications to Postconflict Monetary Reconstruction 

The regression results are applied to two pertinent questions concerning post
conflict aid. The first concerns the marginal effects of postconflict aid; the 
second concerns the paths of reconstruction of the monetary base postconflict, 
with and without aid. 

The analysis draws on the evidence from the seigniorage and money demand 
regressions, combined with evidence from Collier and Hoeffler (2004a), to simu
late the marginal impact on inflation and money demand of an increase in post
conflict aid. Given the peculiar nature of the demand for bank reserves, the focus 
here is exclusively on currency demand. Using the sample estimates for the levels 
of inflation and money demand at the start of the postconflict period, the analysis 
measures the marginal impact of an increase in aid of 1 percentage point of GDP, 
sustained over a 10-year period. The impact consists of two distinct components. 
The first is the change in inflation arising from the aid-induced fall in seigniorage 
needs, which determines the end-of-conflict demand for currency (this represents 
a movement along the immediate postconflict Laffer curve). The second is the 
improvement in postconflict currency demand, including the induced effect of the 
further fall in inflation associated with rising currency demand given the marginal 
change in seigniorage needs. The results (table 5) suggest that if the fall in desired 
seigniorage noted in table 3 were sustained over the 10-year postwar period, the 
aid inflow would lead to a substantial restoration in real money balances of 
about 2.9 percentage points of GDP (an increase of almost 50 percent over the 
end-of-conflict level) and an almost halving of inflation, from about 20 percent 
to just overl0 percent a year (table 5). 

The regression results are also used to track the evolution of the monetary 
base, inflation and seigniorage for the typical conflict-affected country under 
two scenarios: no aid and aid at the level typical of postconflict situations. 
Each dynamic simulation is computed as a recursive forecast (figures 2-4). 
Exploiting the adaptive inflation expectations specification used in the esti
mations, and given exogenous paths for real income growth (from tables 1 and 
5), the demand for currency at time t is predetermined, given the relevant coef
ficient values from table 3. With currency demand predetermined, changes in 
seigniorage needs from table 2 then imply changes in inflation and the current 
seigniorage yield. The change in inflation is used to update the demand for 
money in t + 1 and so forth. The coefficients on the war and postconflict 
dummy variables are derived from a cross-section of observations; they there
fore only approximate a genuinely dynamic analysis. In particular, they 
produce discrete jumps upon the onset and end of war that exaggerate the 
likely actual speed of adjustment. These artificial jumps are juxtaposed against 
more genuinely dynamic adjustments to inflation and income. 
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TABLE 5. Marginal Impact of 1 Percent Increase in Aid Sustained Over 
1 0-Year Period 

Impact on: 

Channel Impact 

Seigniorage 
(percent 
ofGDP) 

Inflation 
(percent 
per year) 

Money 
demand 
(percent 
ofGDP) 

Inflation effect 
Impact of aid on aggregate seigniorage -0.33 
needsa 

Decline in seigniorage from currencyb -0.12 
Initial postconflict currency balances" 6.20 
Inflation (factor)e 0.20 
Inflation semi-elasticityd -0.72 
Change in annual inflation -3.08 
Induced increase in currency demand 0.10 

Income effect 
Impact of aid on postconflict growth 0.26 
(percent per year)" 
Postwar income elasticity of currency 
demandd 

0.98 

Increase in currency demand 0.26 2.56 
Postwar inflation semi-elasticity of 
currency demandd 

-0.43 

Change in annual inflation) -0.88 
Change in inflation over 10-year post war -677 
period 
Induced increase in currency demand 0.14 

Portfolio effect 
Portfolio shift coefficientd 0.83 
Currency balances, including Inflation 6.30 
effectf 

Increase in currency demand 0.05 
Change in inflation over 10-year post war -0.18 
period 
Induced increase in currency demand 0.00 

Total effects 
Total direct reduction in seigniorage -0.12 
requirements 
Total postwar increase in money demand 2.86 
Total postwar reduction in inflation 10.04 

aTable 3, column 5. 

bAssumes that 36 percent of seigniorage revenue is ro be raised from currency in circulation. 

"Table 1 
dTable 2, column 5. 

cFrom Collier and Hoeffler (2004a) 
fIncludes increase in currency demand due to initial postconflict inflation reduction. 

Source: Authors' calculations based on analysis in text. 
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FIGURE 2. Impact of Postconflict Aid on Inflation (percent per year) 
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FIGURE 3. Impact of Postconflict Aid on Currency Demand (percent of GDP) 
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Figure 2 plots the rate of inflation. The typical country in the sample had a 
preconflict rate of inflation of about 12 percent. During war this rate rises to 
about 18 percent, although not as abruptly as depicted in the figure. In the 
absence of aid the regressions reported in tables 2 (column 5) and 3 (column 6) 
imply that there would be a substantial increase in inflation to 21 percent with 
the onset of peace, an adjustment that is likely to be more gradual than depicted. 
This increase reflects the heavy fiscal needs facing postconflict governments. 
Postconflict aid at typical levels is sufficient not only to meet these needs but to 
enable the government to invest in monetary reconstruction. The inflation rate 
with aid rapidly reverts to its peacetime level and indeed starts to dip below it, 
as is necessary to rebuild money demand. As postconflict aid typically surges 
immediately after the end of conflict, this fiscally driven effect may well be rapid. 

Figure 3 plots the consequences for the demand for currency as a share of 
GDP. During war currency demand collapses from about 6.7 percent to about 
5.3 percent of GDP. In the absence of aid currency demand nevertheless 
rebounds somewhat following the end of the conflict, to about 6 percentage 
points of GDP, but thereafter it stalls near this level: money demand is never 
rebuilt to its preconflict level. The rebound followed by stall is likely to be a 
spurious artifact of the postconflict dummy variable; the fact that the ceiling to 
the recovery is well short of the preconflict level is not. With aid the initial post
conflict rebound is a little higher, at about 6.5 percent of GDP; the key difference 
is that thereafter it gradually recovers toward its peacetime level. Even after a 
decade, recovery is not complete, but it is substantially accomplished. 

FIGURE 4. Impact of Postconflict Aid on Seigniorage (percent of GDP) 
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Figure 4 tracks seigniorage from currency as a percent of GDP. Such seignio
rage increases during the war; if postconflict aid is not forthcoming, a dramatic 
exploitation of the currency occurs with the onset of peace. While the speed of 
the increase is surely exaggerated by the dummy variable, the onset of 
increased fiscal needs is indeed liable to be rapid. Aid enables the government 
not only to avoid this jump in seigniorage but gradually to bring its taxation of 
the currency down to its peacetime level. The process of reversion is slow, 
taking almost 20 years. 

IV. CONCLUSION 

Postconflict situations are characterized by an unusually wide range of out
comes. While on average economies rebound from wartime decline, decline 
continues in some countries, and about 40 percent of countries revert to con
flict within a decade. Policy choices concerning the economic recovery of these 
hopeful but fragile situations have received far less attention than issues of poli
tical design and humanitarian needs. 

Seigniorage is strategic, both because as revenue of last resort it reveals gov
ernment preferences and because the ability to raise it reflects the degree of 
confidence of private actors in a fundamental government commitment. The 
results imply a rationale for aid that is peculiar to the postconflict macroeco
nomic situation. In effect, just as infrastructure needs to be reconstructed, so 
too does the demand for money. Even controlling for inflation and income, 
private demand for money erodes sharply in the postwar period. Yet in the 
absence of aid, postconflict governments resort to seigniorage far more heavily 
after war than during it. 

While the restoration of the demand for money is beyond the capacity of the 
typical postconflict government to finance out of its own resources, it is both 
an important objective in itself and a useful indicator of the broader restoration 
of confidence. Aid is effective in reconstructing the long-term scope for seignio
rage, acting through three distinct routes. The most obvious one is that for 
which aid is primarily intended: it raises the growth of income, thereby raising 
the demand for money. Unfortunately, this effect is relatively weak in postwar 
conditions, because the income elasticity of the demand for money is lower 
than in normal times. However, two other effects occur. First, aid reduces the 
need for the government to resort to seigniorage and so reduces inflation. 
Second, and more surprisingly, over and above the effects through income and 
inflation, postwar aid has a direct effect, perhaps through strengthening confi
dence in the maintenance of peace. This article treats aid as a single aggregate, 
abstracting from different types and uses. The core result, however, implies 
that it is aid to the budget that achieves monetary reconstruction. This need 
not necessarily imply the superiority of budget support. Because much project 
aid is likely to be fungible, it indirectly relieves the budget, even though it is 
ostensibly earmarked. 
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Postconflict aid is decisive in achieving monetary reconstruction. Rather 
than deteriorating, inflation and seigniorage-the monetary variables under the 
control of the government-revert to peacetime levels. The demand for cur
rency, which is the constraint on government choices, takes longer to recover, 
because civil war severely damages confidence in the currency. Aid helps facili
tate a gradual recovery. These monetary effects of postconflict aid have been an 
unsung success: attention has focused on the more televisual roles of aid in 
humanitarian relief and the reconstruction of physical infrastructure. The 
effects on monetary reconstruction are no less real or substantial. 

ApPENDIX 

TABLE A-1. Civil War Episodes in Sample Countries 

Country Years 

Algeria 
Argentina 
Bangladesh 
Burundi 
Colombia 
Egypt, Arab Republic of 
El Salvador 
Ethiopia 
Guatemala 
India 
Indonesia 
Iran 
Israel 
Lebanon 
Morocco 
Nepal 
Nicaragua 
Nigeria 
Pakistan 
Peru 
Philippines 
Rwanda 
Sierra Leone 
South Africa 
Sri Lanka 
Sudan 
Syria 
Thailand 
Uganda 
Zimbabwe 

1991~present 

1973~77 

1985~92 

199 5 ~present 
1978~present 

1967, 1969~70 
1979~91 

1966~91 2002~present 

1966~95 

1985~present 

197 5 ~92, 1997 ~present 
1966~68, 1979~88, 1990~93, 1996~97, 1999-2001 
1964~present 

1975-91 
1975-89 
1999- present 
1978-79, 1981-89 
1966-70 
1971, 1974~77 
1980-99 
1970- present 
1991-94,1997-2002 
1992~2000 

1975-88 
1971,1983-2001 
1963-72, 1983-present 
1979-82 
1974-82 
1978-79, 1981-91, 1994-present 
1974-79 

Source: Gleditsch and others 2002. 

Note: Nonconflict countries in the sample include Bahrain, Barbados, Belize, Bhutan, Bolivia, 
Botswana, Brazil, Cape Verde, Chile, Costa Rica, Ecuador, Fiji, The Gambia, Ghana, Haiti, 
Honduras, Jamaica, Jordan, Kenya, Kuwait, Madagascar, Malawi, Mauritius, Oman, Paraguay, 
Saudi Arabia, the Seychelles, the Solomon Islands, Suriname, Tonga, Trinidad and Tobago, 
Tunisia, Uruguay, Vanuatu, Republica Bolivariana de Venezuela, and Zambia. 
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F'-test (infl*war = infl"postwar) 1.54 (0.215) 
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Encompassing test Ho: M2 9.31 5.57 42.9 21.76 44.51 60.05 5.98 

encompasses M 1 

Note: All specifications include country and year dummies. The interaction effect between inflation and the war dummy and between inflation and the 
postwar dummy are denoted infl *war and infl'"postwar respectively. Figures in parenthesis beside coefficient estimates are t-statistics; figures in parenthesis 
beside F'-statistics and tests for identification and weak instruments are probability values. The Cox test is distributed N(O,l) under the null. 

Source: Authors' estimates based on analysis in text. 
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TABLE A-3. Variable Definitions and Data Sources 

Variable Meaning Definition and source 

m 

s 

y 
pop 
iT 

war 
postwar 
aid 

Money aggregate 
(percent of GOP) 

Seigniorage 
(percent of GOP) 

Real GOP 
Population (millions) 
Inflation factor 

Civil war indicator 
Postwar indicator 
Aid (percent of GOP) 

Defined for reserve money (IMF 2006 line 14) and its 
components, currency in circulation (IMP 2006 line 14a) and 
bank reserves (IMF 2006 line 20), all measured as share of 
current price GOP in local currency (World Bank 2006) 
Defined for each money aggregate as s, = (M, M'-l)/ 
((l/2)(Y, + Yt+l)) for nominal money aggregate, M, and 
nominal GOP, Y. 
Constant price GOP (World Bank 2006) 
World Bank (2006) 
Defined as iT= 11"/(1 + 11"), where 11" denotes annual change in 
consumer price index (World Bank 2006) 
See text for explanation (Gleditsch and others 2002) 
See text for explanation (Gleditsch and others 2002) 
Net official development assistance (excluding technical 
assistance) as percent of GOP (World Bank 2006) 

Source: Authors' compilation. 

REFERENCES 

Adam, Christopher. 1995. "Fiscal Adjustment, Financial Liberalization and the Dynamics of Inflation: 
Some Evidence from Zambia." World Development 23(5):735-50. 

Adam, Christopher, and David Bevan. 2004. "Fiscal Policy Design in Low-Income Countries." In Tony 
Addison and Alan Roe eds., Fiscal Policy for DeveLopment: Poverty, Reconstruction and Growth. 
London: Palgrave Macmillan. 

Bruno, Michael, and Stanley Fischer. 1990. "Seigniorage, Operating Rules and the High Inflation 
Trap." Quarterly Journal of Economics 105(2):353-74. 

Cagan, Philip. 1956. "The Monetary Dynamics of Hyperinflation." In Milton Friedman, ed., Studies in 
the Quantity Theory of Money. Chicago; University of Chicago Press. 

Calvo, Guillermo, and Leonardo Leiderman. 1992. "Optimal Inflation Tax under Pre-Commitment: 
Theory and Evidence." American Economic Review 82(1): 179 - 94. 

Cashin, Paul, Nadeem Ul Haque, and Nils Olekalns. 2002. "Tax Smoothing, Tax Tilting and Fiscal 
Sustainability in Pakistan." Economic Modelling 20(1):47-67. 

Collier, Pau!' 1999. "On the Economic Consequences of Civil War." Oxford Economic Papers 
51(1}:168-83. 

Collier, Paul, and Anke Hoeffler. 2004a. "Aid, Policy and Growth in Post-Conflict Societies." European 
Economic RelJiew 48(4):1125-45. 

Collier, Paul, and Hoeffler Anke. 2004b. "Greed and Grievance in Civil War." Oxford Economic 
Papers 56(4):563-95. 

---. 2006. "Military Spending in Post-Conflict Societies." Economics of Governance 7(1):89-107. 

---. 2007. "Unintended Consequences: Does Aid Finance Military Spending?" Oxford Bulletin of 
Economics and Statistics 69(1):1-27. 

Gleditsch, Nils Petter, Peter Wallensteen, Mikael Eriksson, Margareta Sollenburg, and Havard Strand. 
2002. "Armed Conflict 1956-2001: A New Data Set." Journal of Peace Research 39(5):615-37. 

IMF (International Monetary Fund). 2006. International Financial Statistics. Washington, D.C. 



112 THE WORLD BANK ECONOMIC REVIEW 

Lacina, Bethany, and Nils Petter Gleditsch. 2005. "Monitoring Trends in Global Combat: A New 
Dataset of Battle Deaths." European Journal of Population 21(2-3):2-3. 

Mankiw, Gregory. 1987. "The Optimal Collection of Seigniorage: Theory and Evidence." Journal of 
Monetary Economics 20(2):327-4l. 

Marcet, Albert, and Juan Nicolini. 2003. "Recurrent Hyperinflations and Learning." American 
Economic Review 93(5):1476-98. 

Miguel, Edward, Shanker Satyanath, and Ernest Sergenti. 2004. "Economic Shocks and Civil Conflict: 
An Instrumental Variables Approach." Jottmal of Political Economy 112(112):725-54. 

Tavares, Juan 2003. "Does Foreign Aid Corrupt?" Economic Letters 79(1):99-106. 

World Bank. 2006. World Development Statistics. Washington, D.C. 



Foreign Aid, the Real Exchange Rate, and 

Economic Growth in the Aftermath of Civil Wars 


Ibrahim A. Elbadawi, Linda Kaltani, and Klaus Schmidt-Hebbel 

Foreign aid, the real exchange rate (RER), and economic growth are three key 
variables that shape the aftermath of civil wars in many developing countries. Panel 
estimations drawn from a sample of 39 conflict and 44 nonconflict countries between 
1970 and 2004 indicate that although postconflict countries receive larger aid flows 
and exhibit moderate RER overvaluation after peace is attained, overvaluation cannot 
be traced to aid. Yet foreign aid is among the significant determinants of the equili
brium RER. Aid is also an important determinant of economic growth, particularly 
after peace is reached. Aid exhibits decreasing returns, however, and interacts nega
tively with RER overvaluation. RER overvaluation reduces growth, but this effect is 
ameliorated by financial development. Postconflict policies should therefore aim to use 
aid prudently, avoid RER misalignment, and support financial and capital market 
development to achieve high and stable growth in the aftermath of war and beyond. 
JEL codes: FS, F3, F43 

Countries emerging from civil wars usually have enormous humanitarian and 
developmental needs. Foreign aid can play an important role in the postconflict 
reconstruction of these economies, as well as in the consolidation of peace and 
the reduction in the risks of future conflicts. 

Postconflict countries tend to experience surges of aid flows, which have 
potential consequences for their competitiveness, measured by the real 
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exchange rate (RER) and growth performance. Recipient governments face 
three choices regarding their use of aid: whether to spend or save the aid, how 
to divide it across sectors, and how to define the currency composition of 
public saving. RER appreciation will be greater the more governments spend, 
the larger the share of spending on nontraded goods, and the larger the share 
of public sector saving in net domestic-currency assets. 

As an economywide relative price affecting both inter- and intratemporal 
expenditure and resource allocation decisions, the RER has a potentially 
important influence on export growth, export diversification, and economic 
growth.1 Large temporary aid inflows may cause domestic spending booms, 
leading to RER overvaluation and lower growth (Edwards 1989; Cottani, 
Cavallo, and Kahn 1990; Ghura and Grennes 1993; Razin and Collins 1997; 
Easterly and Levine 1997; Aguirre and Calderon 2005). This result-termed 
"Dutch disease"-has often been associated with commodity price booms; it may 
also be observed during posrconflict aid surges.2 The implication of the literature 
on the effects of resource booms is that postconflict governments receiving aid 
surges have reasons to be concerned about potential aid-induced RER appreci
ation, which may reduce competitiveness and growth prospects. 

The indirect adverse effect of aid on growth caused by RER overvaluation is 
one of several channels of transmission from foreign aid to growth.3 A direct 
and positive channel of aid is that it embodies access to foreign resources that 
may lead to higher growth through higher investment, better policies, and 
aggregate efficiency gains.4 However, aid is unlikely to increase growth if reci
pient countries' institutions and policies are weak (in the extreme, growth 
could decline); aid resources are misspent; or absorptive capabilities of large 
aid inflows are limited (in the extreme, excessive aid could weaken domestic 

1. The RER concept adopted here reflects the economywide price of nontraded goods relative to 
traded goods. A rise in the ratio leads to an appreciation of the RER, while a fall in the ratio leads to a 
depreciation of the RER. The RER is considered misaligned when it diverges from its equilibrium level, 
derived from a behavioral model that accounts for equilibrium in the nontraded goods markets as well 
as the intertemporal implications of current account sustainability. The RER is characterized as 
overvalued (undervalued) when it is larger (smaller) than the equilibrium level. The definition and 
measures of RER misalignment are examined in section III. 

2. The traditional literature on Dutch disease deals with the macroeconomic and growth effects of 
commodity discoveries and price booms. Following the early theoretical work of Van Wijnbergen 
(1984) and Krugman (1987), more recent work (Sachs and Warner 1995; Spatafora and Warner 1999) 
focusses on the empirical evidence of resource booms on resource allocation, corruption and 
rent-seeking behavior, and growth effects. 

3. Another indirect effect of aid on growth could occur if permanently higher aid raises the 
long-term equilibrium RER and a higher equilibrium RER reduces growth. This link is unconventional, 
as there is little theoretical and empirical support for the notion that a key relative price at its 
equilibrium level may hurt growth. An exception is Rodrik (2007), who provides a theoretical 
justification linking RER undervaluation to growth. 

4. The academic and operational literature on aid effectiveness includes Collier and Hoeffler (2002); 
Addison (2003); Clemens, Radelet, and Bhavnani (2004); Kang and Meernik (2004); IMF (2005); and 
Schwartz, Halkyard, and Smith (2006). 



Elbadawi, Kaltani, and Schmidt-Hebbel 115 

incentives). This would be reflected in a nonmonotonic relation between 
growth and aid. Aid could interact with third variables in affecting growth. It 
could have a larger positive growth impact in conflict countries after peace is 
attained (Collier and Hoeffler 2002). Aid could also interact negatively with 
RER misalignment in affecting growth, having an effect beyond its effect on 
RER misalignment. 

This article focusses on the impact of large aid flows-a typical postconflict 
phenomenon-on the RER and economic growth. It addresses the following 
questions: 

• 	 What is the time profile of aid, RER misalignment, and growth during 
the postconflict cycle? 

• 	 Is postconflict aid associated with disequilibrium RER appreciation? 

• 	 How serious is RER misalignment in postconflict, and how much of 
RER misalignment is explained by large postconflict aid flows? 

• 	 Is growth in postconflict greater than during civil war or in nonconflict 
countries? 

• 	 How do aid and RER misalignment affect growth? Is postconflict aid 
particularly effective in spurring growth? 

There are three approaches to assessing the macroeconomic impact of aid. 
The first identifies the correlations between aid on the one hand and govern
ment spending/saving flows and asset stocks on the other. These correlations 
are not very meaningful, because they are based on budget constraints (not 
behavioral models) and therefore do not control for other factors, including 
private sector reactions to and government use of aid.s These limitations are 
overcome by the second approach, based on assessing aid within a fully speci
fied macroeconomic general equilibrium model. The third method is based on 
specifying behavioral models for individual variables affected by aid-such as 
the RER and growth-that embody the aforementioned channels of trans
mission and are consistent with theory. This approach is adopted here. 

The article is organized as follows. Section I analyzes the size and timing of 
postconflict aid during the postconflict cycle, as well as aid-RER misalignment
growth correlations, in a sample of 39 postconflict countries. Section II reports 
estimation results for the RER based on annual 1980-2004 data for a sample 
of 83 countries. By focussing on the role of aid on long-term RER behavior, 
this analysis allows measures of RER misalignment to be derived for different 
subperiods in the pre- and postconflict cycle and for the influence of aid flows 
on RER overvaluation in postconflicts to be traced. Section III reports 
estimation results for growth based on a sample of 77 countries and five-year 

5. Aiyar, Berg, and Hussain (2005) and IMF (2005) examine the accounting features and qualitative 
aspects of the macroeconomics of foreign aid. 
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data spanning the period 1970-2004.6 The growth specification allows testing 
for the influence of the postconflict cycle, foreign aid, and RER misalignment 
on growth, controlling for standard growth determinants and allowing for key 
interactions between postconflict periods, aid, RER misalignment, and financial 
development. Section IV summarizes the article's main conclusions and draws 
some policy implications. 

I. AID, RER MISALIGNMENT, AND GROWTH OVER 

THE CONFLICT CYCLE 


This section analyzes the experience of a sample of postconflict aid-recipient 
countries and, when appropriate, compares these data with those for a control 
group of developed and developing countries that have not experienced con
flict. The sample covers 39 postconflict countries and 44 nonconflict countries, 
using annual data for 1960-2004. In the many countries that experienced mul
tiple conflicts, all conflicts that ended between 1960 and 2004 are taken into 
account. The start and end dates of wars are based on the definition of civil 
war and the data presented in Sambanis (2004) and PRIO (200S)? 

Following Collier and Hoeffler (2002), three postconflict subperiods are dis
tinguished; in addition a prepeace period (before the end of conflict) is exam
ined to allow for a more comprehensive assessment of the key variables and 
relations over the full conflict cycle. The conflict cycle is defined as follows, 
where year 0 indicates the year in which peace is attained: 

• 	 PrePeace {yr( 4), ... , yr (-1)} covers the four conflict years before the 
year peace begins (if the conflict is ongoing during part of this period, 
only that part is coded as prepeace). 

• 	 PeaceOnset {yr(O), yr (1)} covers the first two peaceful years, including 
the year in which peace is attained (yr(O)). 

• 	 PostConfl {yr(2), ... yr (S)}covers the four years of peace after the 
onset of peace (unless another conflict starts, in which case this period 
accounts only for the peaceful years). 

• 	 PostConf2 {yr(6), ... yr (9)}covers the four consecutive peace years fol
lowing PostConfl (unless another conflict starts, in which case this 
period accounts only for the peaceful years). 

The time pattern of three key variables (annual aid flows as a share of GDP, 
RER misalignment, and per capita real GDP growth) observed in the average 

6. The RER model can be estimated only for the shorter period (1980-2004), because the 
error-correction panel estimation methodology requires almost full data availability. The estimated 
model can be used to construct indexes of RER equilibrium and RER misalignment for the longer 
(1970-2004) period. 

7. Elbadawi, Kaltani, and Schmidt-Hebbel (2007) provide a list of conflict countries that shows the 
end date (or dates) of each conflict. 
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FIGURE 1. Annual Aid Flows as a Share of GOP (average values, in percent) 
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Note: Figure is based on all conflict countries for which RER misalignment data are available 
(see the supplemental appendix, available at http://wber.oxfordjournals.orgl, for details). The 
four conflict periods are defined in section I. 

Source: Authors' analysis based on data described in the text. 

conflict country is tracked over the conflict cycle (figures 1-3).8 The evidence 
indicates that postconflict countries receive larger aid shares with the start 
of peace. Aid peaks early during PeaceOnset, at 11 percent of GOP in the 
year peace is attained. Aid in PostConfl remains higher than in the PrePeace 
period, but it declines during PostConf2 to the PrePeace average of almost 7 
percent of GOP. 

The RER tends to be undervalued during the period leading to the attain
ment of peace and overvalued during Peace Onset and PostConfl, returning 
dose to the equilibrium level in PostConf2. This suggests a lack of large and 
persistent exchange rate overappreciation in the average postconflict experience. 
Per capita real GOP growth turns negative the year peace is attained, rising in 

8. The values shown are averages for each year of the conflict cycle (from year -4 to year +9). 
Because several countries in the sample experienced more than one conflict, some averages may he 
generated from more than the 39 cross-sectional units (some countries enter the average more than 
once). Many countries do not experience the full conflict cycle, either because they fall back into 
conflict or because the conflict ended less than nine years before 2004. The country sample thus changes 
for each yearly average. The samples used in figures 1-3 may also differ slightly because of data 
availability. Sri Lanka, for example, had a year of peace in 2002 and hence did not experience all the 
years of the conflict cycle. Because RER misalignment data were not available for 2004, the sample 
generating RER misalignment averages is slightly different from that for aid or growth. 

Averages are presented rather than medians because individual observations present large and 
unstable differences across countries. Median values suggest a similar time profile for all variables over 
the conflict cycle but exhibit much larger volatility over time. 

http://wber.oxfordjournals.orgl
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FIGURE 2. Real Effective Exchange Rate Misalignment (average values, in 
percent) 
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Note: Figure is based on all conflict countries for which RER misalignment data are available 
(see the supplemental appendix, available at http://wber.oxfordjournals.orgl, for details). The 
four conflict periods are defined in section I. 

Source: Authors' analysis based on data described in the text. 

subsequent peace years to levels above those observed during conflict. In 
PostConf2, however, growth shows a slightly downward trend, suggesting an 
end of the output recovery during PeaceOnset and PostConfl. 9 

An event-study approach, reporting fixed-effect estimations of differences in 
country means between PrePeace and PeaceOnset, PeaceOnset and PostConfl, 
and PostConfl and PostConf2 periods, is used to determine the statistical sig
nificance of the differences in the three key variables across the different con
flict cycle periods (table 1).10 It shows that aid is significantly higher (by 3.4 
percent of GDP) during PeaceOnset than it is during PrePeace. Aid declines by 
2.2 percent of GDP during PostConfl and by another 2.0 percent in 
PostConf2. The RER exhibits a temporary trend appreciation between conflict 
years -4 and +4 (which is subsequently reversed) (see figure 1). The statistical 
tests do not reveal significant differences in RER misalignment between differ
ent pairs of conflict periods, however. Growth is not statistically different 

9. The average at time 0 is pulled down by one outlier: the year of conflict end in Rwanda (1994), 
when the growth rate was -64 percent. Without Rwanda the average would be -0.3 percent. In the 
growth regressions this value is not too worrisome, because the model uses !lve-year averages and the 
effect is significantly reduced by other, more-normal growth years. 

10. Figures 1-3 depict unconditional averages for each conflict cycle year; table 1 reports estimated 
mean differences between conflict period averages, which are conditional on country fixed effects. The 
differences between conflict-period averages of the unconditional annual data depicted in figures 1-3 
therefore do not match the differences reported in table 1. 

http://wber.oxfordjournals.orgl
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FIGURE 3. Per Capita GDP Growth (average values, in percent) 
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(see the supplemental appendix, available at http://wber.oxfordjournals.orgl, for details), The 
four conflict periods are defined in section I. 

Source: Authors' analysis based on data described in the text. 

TABLE 1. Event-Study Estimations of Differences in Variable Means across 
Pairs of Conflict and Postconflict Periods (in percent) 

RER misalignment 
Item Aid/GDP (1) (2) Growth (3) 

PeaceOnset - PrePeace 3.41 *** (1.10) 4.21 (3.11) 0.02 (1.09) 
Number of 201 186 195 

observations 
Number of countries 28 27 27 

PostConfl-PeaceOnset -2.16* (1.15) -0.02 (3.33) 2.09* (1.11) 
Number of 204 173 195 

observations 
Number of countries 30 30 30 

PostConf2-PostConf 1 -1.95* ** (0.69) -2.09 (2.50) -1.07 (0.72) 
Number of 218 188 209 

observations 
Number of countries 31 30 31 

* * • Significant at the 1 percent leveL 

*Significant at the 10 percent level. 


Nate: Results show fixed-effects regressions based on annual data for 1960-2004. Numbers 

in parentheses are standard errors. 

Source: Authors' analysis based on data described in the text. 

http://wber.oxfordjournals.orgl
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during PeaceOnset and PrePreace, but a large output recovery in year 1 
follows a recession in year 0 when peace is attained. During PostConfl 
GDP rises 2.1 percentage points over PeaceOnset, remaining high during 
PostConf 2. 

Pairwise comovements of the key variables are examined by measuring 
correlations for three different country samples: countries that experienced no 
conflict between 1960 and 2004, countries that experienced conflicts for which 
data are available for years -4 to -1 (the prepeace years), and countries that 
experienced conflicts for which data are available for the full peace period 
(years 0-9). For robustness both cross-section and panel correlations for each 
country group are reported (table 2). 

Aid and RER misalignment are not significantly correlated in most cases, 
and they are never positively and significantly correlated. This provides simple, 
unconditional evidence against generalized exchange-rate overvaluation associ
ated with aid. The simple correlation between aid and growth is negative and 
significant in most cases, suggesting at least that the relation between aid and 
growth is not unambiguously positive. Growth and RER misalignment are 

TABLE 2. Pairwise Correlations between AidlGDP, RER Misalignment, and 
Growth,1960-2004 

RER misalignment Per capita real GDP 
Variable Aid/GDP (1) (2) growth (3) 

No-conflict countries 
Aid/GDP 1.000 0.036 (0.857) -0.383*" (0.044) 
RER misalignment -0.012 (0.727) 1.000 0.001 (0.997) 
Per capita real -0.097*** (0.003) -0.043 (0.123) 1.000 

GDP Growth 
Conflict countries during 

prepeace 
Aid/GDP 1.000 0.026 (0.888) -0.542*** (0.001) 
RER misalignment -0.075 (0.400) 1.000 -0.051 (0.782) 
Per capita real -0.136" (0.104) 0.042 (0.639) 1.000 

GDP Growth 
Conflict countries during 

peace 
Aid/GDP 1.000 -0.135 (0.42l) 0.097 (0.556) 
RER misalignment -0.095* (0.094) 1.000 -0.424*** (0.008) 
Per capita real -0.123** (0.017) -0.123** (0.030) 1.000 

GDP Growth 

***Significant at the 1 percent level. 

**Significant at the 5 percent leveL 

*Significant at the 10 percent level. 

Note: Upper diagonal portion of the table (above the diagonal string of 1.000's without 


p-values) illustrates cross-sectional correlations; lower diagonal portion illustrates panel corre
lations. Numbers in parentheses are p-values. 

Source: Authors' analysis based on data described in the text. 
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negatively and significantly correlated only during the peace years in conflict 
countries, hinting that RER overvaluation could undermine output recovery 
during peace years. 

This evidence is illustrative but should be taken with much care. Simple 
associations are not informative about causality (which could run either or 
both ways), do not consider the influence of other variables, and do not reflect 
nonmonotonic relations and interactions with third variables. To overcome 
these limitations, one needs to test the relations among the three key variables 
in a multivariate framework, based on behavioral equations that address 
dynamics, third variables, reverse causality, nonlinearities, and interactions. 
This is the task of the next two sections. 

II. RER MISALIGNMENT DURING THE CONFLICT CYCLE 

The concept of RER equilibrium most commonly used in the literature is based 
on a single-equation reduced-form behavioral model that accounts for current 
account flow variables as well as factors influencing longer-run stock equili
brium (see, for example, Edwards 1989; Elbadawi 1994; Elbadawi and Soto 
1997a, b; Baffes, Elbadawi, and O'Connell 1999; Clark and MacDonald 1999; 
and Edwards and Savastano 1999), The underlining notion of RER equilibrium 
in this approach is intertemporal, as the path of the equilibrium RER is influ
enced not only by the current value of fundamental determinants but also by 
expectations about the future evolution of these variables. 

An empirical model for the RER that is a close version of the micro-founded 
general equilibrium RER model developed by Elbadawi and Soto (2005) is 
specified and estimated here. This model reflects the influence of standard RER 
fundamentals, including aid, as reflected by the following equation: 

log(RER)it f30i + f31 Iog(TOT)jt + f32 Iog(PROD)it 
(~) (+) 

+ f330PENit + f34Iog(GOV)it(1) 
(-) (+) 

+ f35 Iog(TAX)it + f36 AIDit + f37 NFIit + Sit 
(+J (+) H 

where subscripts i and t represent country and time indexes; f30i is the country
specific intercept; TOT is the terms of trade; PROD is the ratio of per capita 
income in country i to the average in OECD countries (a proxy for sector pro
ductivity differences); OPEN is a measure of trade openness (computed as the 
residual from a regression of trade as a share of GDP on geographic variables); 
GOV is the share of government consumption in GDP; TAX is the share of 
taxes on nontraded goods in GDP; AID is the GDP share of foreign aid net of 
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changes in foreign exchange reserves; Nfl is the share of net foreign income in 
GDP; and 8it is a disturbance term. 

The expected signs of RER determinants, noted below the corresponding 
variables in equation 1, are consistent with theory and earlier studies. The 
model predicts the equilibrium RER to be higher with better terms of trade, 
higher productivity in the traded goods sector relative to the nontraded sector, 
less trade openness, higher government consumption, higher taxes on non
traded goods, more aid, and larger net foreign income. 

An error-correction version of equation 1 is estimated for a panel comprising 
annual data for 83 countries (including 36 postconflict countries) for 1980
2004.11 (Data definitions and sources are reported in the appendix.) 

Three econometric estimation methods appropriate for an error-correction 
specification are applied to the panel data: pooled mean group, mean group, and 
dynamic fixed-effects estimators.12 The pooled mean group estimator imposes the 
restriction that all countries share the long-run coefficients; the more general 
mean group model assumes that economies differ in their short- and long-run 
parameters. The pooled mean group estimator is more general than the dynamic 
fixed-effects estimator, which assumes that all parameters are constant across 
countries, except for the intercept, which is allowed to vary across countries. The 
choice between the three estimators entails a tradeoff between consistency and 
efficiency. The dynamic fixed-effects estimator dominates the other two in terms 
of efficiency if the restrictions are validY If they are not valid, the dynamic 
fixed-effects will generate inconsistent estimates and be dominated by the pooled 
mean group and mean group estimates. For this study the pooled mean group 
offers the best compromise between consistency and efficiency, because one 
would expect the long-run path of the RER to be driven by a similar process 
across countries while the short-run dynamics around the long-run equilibrium 
path may differ from one country to another because they are likely to be driven 
by idiosyncratic news and shocks to fundamentals. 

11. Unlike section II, in which the sample comprises only postconflict countries, section III presents 
the results of an empirical estimation of the equilibrium RER for both postconflict and peaceful 
countries. The country sample size and period coverage are therefore determined by availability of time 
series data. Every country must have at least 20 annual observations in order to be included; data are 
missing for many countries before 1980. 

12. Recent literature (for example, Pesaran, Shin, and Smith 1999) shows that the existence of a 
long·run relationship in equation 1 is not contingent on cointegration. Because right· hand-side variables 
can combine stationary and nonstationary variables, the equation can be embedded in a dynamic 
error-correction model. Pooled mean group estimation hence does not require pretesting for unit roots 
and cointegration. All variables in equation 1 were constructed as index numbers, trend deviations, or 
shares, implying that they are stationary in the long run. 

13. The mean group estimator is derived from the fully heterogeneous coefficient model, which 
imposes no cross-country parameter restrictions and can be estimated on a country-by-country basis, 
provided that the time-series dimension of the data is sufficiently large. When the cross-country 
dimension is also the mean of short- and long-run coefficients across countries can be consistently 
estimated by the unweighted average of the individual country coefficients, which is the mean group 
estimator proposed by Pesaran, Smith, and 1m (1996). 

http:estimators.12


TABLE 3. Short- and Long-Run Determinants of RER, 1980-2004 

Variable Pooled mean group (1) Mean group (2) Hausman test Dynamic fixed effects (3) 

Long-run coefficients 
Terms of trade (in logs) 0.2082* .... (0.031) 0.6880 (1.038) 0.7400 (0.390) 0.0783 (0.055) 
Productivity (in logs) 0.5184"'" (0.017) 0.3150"'· (0.113) 3.3000 (0.070) 0.5596· .... 
Trade openness (in logs) -0.5578 ...... (0.031) -0.3370' (0.193) 1.3400 (0.250) -0.4543 *". (0.047) 
Government consumptionlGDP 2.6253 ..... (0.258) -23.4960 (23.438) 1.2400 (0.270) 0.2271 

(in logs) 
Net foreign income/GDP 0.0037*" (0.002) 0.0710 (0.072) 0.8700 (0.350) 0.0130**' (0.003) 
Foreign aid net of international 0.0020** (0.001) -0.0070 (0.005) 3.4100 (0.060) 0.0017 (0.002) 

reserves accumulationlGDP 
Taxes on nontraded goods (in 2.0308· .... (0.403) 8.5500 (7.317) 0.8000 (0.370) 1.1015 (0.730) 

Error correction coefficient -0.2040**" (0.022) -0.6990 (0.041) -0.2509*** 
Short-run coefficients 

6. (terms of trade, 
6. (productivity, logs) 
6. (net foreign income/GDP) 

0.0820"" (0.037) 
0.4290 .... • (0.029) 
0.0040·' (0.002) 

-0.0280 (0.035) 
0.1950 ..... (0.043) 
0.0020 (0.003) 

0.0093 (0.022) 
0.3918**" (0.020) 
0.0014 (0.001) 

rr1g: 
t:-. 

6. (taxes on nontraded 0.4470 (0.470) -0.4860 (0.489) 1.0929· .... 
~ logs) 

Intercept 0.0210 (0.029) 0.0140 (0.099) 
i 
;It:-. 
I:>

...... Significant at the 1 percent level. 5.. 

.. *Significant at the 5 percent level. ~ 
Significant at the 10 percent level. ;.t 

Note: Number of countries 83; number of observations = 875. Numbers in rf'ntheses are standard errors, except in the column displaying the ~ 
Hausman test, where they are p-values. All estimates control for country and effects. Dynamic specification is autoregressive distributed lag 
(1,1,1,0,0,1,0,1). 

6.X, = X, - X'_I ~ 
Source: Authors' analysis based on data described in the text. 

....... 

N 
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The restriction of the pooled mean group against the mean group model can 
be tested by performing Hausman tests (table 3). The null hypothesis of equal
ity of coefficients cannot be rejected at the 1 percent level, except for pro
ductivity and foreign aid (net of international reserves), for which the null 
hypothesis can be rejected at the 10 percent level. This evidence favors the 
pooled mean group model against the mean group estimator. The dynamic 
fixed-effects results confirm in part those obtained by the pooled mean group 
estimator. However, for the reason discussed above, the pooled mean group is 
favored over the dynamic fixed-effects method. The rest of the discussion there
fore focusses on the pooled mean group findings. 

The pooled mean group results are consistent with those reported in other 
studies. l4 All long-run coefficient estimates are highly significant (at the 1 and 5 
percent significance levels) and display the expected signs. With respect to the 
speed of adjustment and the short-term elasticities, the pooled mean group results 
suggest that several fundamentals (the terms of trade, relative productivity, and 
net foreign income) have highly significant short-run effects on the RER. The esti
mated adjustment parameter (-0.20) is equal to that obtained by Edwards 
(1989) using a partial adjustment model for 12 developing countries. The adjust
ment parameter estimate reported here implies that the half-life of an RER devi
ation from equilibrium is about three years. This finding is consistent with the 
three- to five-year consensus range of international estimates of the half-life of 
deviations of the RER from purchasing power parity (Rogoff 1996; Cashin and 
McDermott 2003). 

The results show that higher long-term foreign aid (net of international 
reserve accumulation) contributes significantly to RER appreciation. 15 In con
trast, short-term changes in aid do not have significant effects on the short-term 
behavior of the RER in preliminary results obtained for the three methods. Aid 
was therefore omitted from the short-run variables included in the results 
reported in table 3. 

Based on the model results and the results of Elbadawi, Kaltani, and Soto 
(2006), indexes can be constructed for the equilibrium RER (ERER) and RER 
misalignment. The ERER index is obtained from the estimated model using 
permanent components of the fundamental RER determinants (estimated using 
the Hodrick-Prescott procedure) substituted into the estimated RER equation. 
The permanent components of the fundamentals are characterized as sustain
able levels and are therefore consistent with the concept of RER equilibrium. 
The ERER index is normalized (through the country-specific intercept) so that 

14. Comparable findings in the literature include Chinn (1997) for productivity; Elbadawi and Soto 
(1997b) and Drine and Rault (2004) for the terms of Elbadawi and Soto (1997b) and 
Maeso-Fernandez, Os bat, and Schnatz (2002) for government consumption; and Elbadawi and Soto 
(2005) for most variables. 

15. Gross foreign aid (without deducting reserve accumulation) is a less robust determinant of the 
RER than aid net of accumulation of reserves. This finding confirms that whether aid is spent or saved 
affects the behavior of the RER. 

http:studies.l4
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TABLE 4. RER Misalignment and Its Decomposition in Postconflict Countries 
(average values, in percent) 

Structural variables 

Variable 

(1) RER 
misalignment 

(2) + (6) 

(2) Deviation of 
fundamentals from 

long-term trend 
(3) +(4) 

(3) Policy 
variablesa 

(5) Aid net of 
international 

(4) All reserve (6) Error 
structural accumulation! correction 
variablesb GDP term 

PrePeace -5.789 -2.839 -1.396 -1.443 -0.148 -2.950 
PeaceOnset 7.788 -0.247 0.422 -0.669 0.277 8.035 
PostConfl 2.490 0.403 0.613 -0.210 0.044 2.087 
PostConf2 -4.744 -0.970 -0.556 -0.413 -0.106 -3.775 

Note: RER misalignment and its decomposition are based on the underlying data of column 1 
in table 3 and their coefficients. 

'Policy variables are government consumption!GDP, taxes on nontraded goods, and trade 
openness. 

bStructural variables are terms of trade, productivity, net foreign income/GDP, and aid net of 
international reserve accumulation as a share of GDP. 

Source: Authors' analysis based on data described in the text. 

the average RER misalignment (the mean logarithmic difference between the 
RER and ERER for each country) is set equal to zero. The log of the resulting 
normalized ERER is then subtracted from the log of the RER to obtain the 
RER misalignment time series for each country.16 

Setting the average RER misalignment at zero for the full 25-year sample 
period imposes the plausible identification condition that no country is allowed 
to exhibit RER misalignment for the full 25-year sample period. This identifi
cation restriction is justified by the long-term equilibrium model for the RER, 
which nests temporary RER disequilibria with a reported half-life of three 
years. This relatively rapid correction of temporary RER misalignments 
suggests that several episodes of RER over- and undervaluation are likely to be 
observed over the 25-year sample period in any country. 

The average RER misalignment and its decomposition according to the contri
bution of the deviations of fundamentals from their trend values and of short-term 
dynamics are reported in table 4. The results are based on the methodology dis
cussed above applied to the pooled mean group results for the RER equation pre
sented in the first column of table 3. Observed RER misalignment (column 1) is 
broken down into two components: RER disequilibrium caused by the deviation 
of fundamentals from their long-term trends (column 2) and RER disequilibrium 
caused by short-term shocks in fundamentals (labeled "error correction term," 
column 6). The combined contribution of deviations of fundamentals from long

16. Elbadawi, Kaltani, and Schmidt-Hebbel (2007) provide a detailed description of the 
methodology for computing RER equilibrium levels and misalignment measures. 

http:country.16
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term trends is divided into the contribution of the three policy fundamentals 
(column 3) and the four structural fundamentals (columns 4 and 5). 

The RER misalignment estimates suggest that the average conflict country 
exhibited a moderately undervalued (-5.8 percent) exchange rate during 
PrePeace. After peace was attained, the average postconflict country experi
enced an RER overvaluation of 7.8 percent during PeaceOnset, which declined 
to 2.5 percent during PostConfl. During PostConf2 the RER became underva
lued again (by -4.7 percent). 

It is not surprising that short-term changes in fundamentals (reflected by the 
error correction term) explain most of the deviations from equilibrium RER 
levels. With the sole exception of the PrePeace period, deviations of fundamen
tals from their long-term trend levels contribute little to RER misalignment in 
each conflict-cycle period. Among the seven fundamentals, aid deviations from 
trend values contribute particularly little to misalignment, explaining only 0.1 
percentage points of the observed RER undervaluation of 2.8 percent and 0.3 
percentage points of the observed RER overvaluation of 7.8 percent during 
PrePeace (PeaceOnset) period and even less in the subsequent postconflict 
periods. The minor contribution of aid to RER disequilibrium over the conflict 
cycle results from two factors: the small to moderate changes in aid observed 
over the conflict cycle (documented in section I) and the relatively small 
magnitude of the long-run coefficient of aid in the RER estimation 
(reported in table 3). 

III. GROWTH DURING THE POSTCONHICT CYCLE 

A general result from the cross-country econometric research on aid effective
ness is that aid does not influence economic performance, at least not unam
biguously. Some research (World Bank 1998; Burnside and Dollar 2000) 
shows that aid to countries with good policy environments may increase 
growth but that its effect is subject to diminishing returns. In evaluating gov
ernment use of aid, Barder (2006) notes that limits on aid absorption may 
explain why the costs of aid increase faster than its benefits. Collier and 
Hoeffler (2002) find that aid is more effective in postconflict transition than in 
normal peaceful environments. Roodman (2007), who tests the robustness of 
empirical studies on the effect of aid on growth, concludes that most results 
appear fragile to changes in model specification, especially sample expansion. 

A strand of the empirical growth literature that focusses on the impact of 
RER misalignment finds a robust negative association between RER overvalua
tion and growth. While moderate undervaluation may support growth, extreme 
undervaluation may reduce it (Razin and Collins 1997; Aguirre and Calderon 
2005). This literature also finds that the growth impact of RER overvaluation 
and volatility depends on the level of financial development, with overvaluation 
generally reducing growth in countries with low levels of financial development 
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while having no significant effect in financially advanced economies (Aghion 
and others 2006). 

An empirical growth model is specified here that nests the four strands of 
the growth literature relevant to postconflict growth-conflict periods, aid, 
RER competitiveness, and financial development-as well as their possible 
interactions. Controlling for conventional growth determinants that are 
robustly identified in the empirical cross-country growth literature, the model 
addresses the following questions, which have not been addressed in the aid 
and postconflict transition literature: 

• 	 What are the separate effects of peace and postconflict periods, aid, RER 
misalignment, and financial development on growth? 

• 	 Does aid reduce or augment the impact of RER misalignment on 
growth? 

• 	 Does aid increase the contribution of postconflict peace to growth? 

• 	 Is the growth loss from RER misalignment ameliorated by financial 
development? 

To answer these questions, the following growth model is specified and esti
mated for five-year periods: 

Yit f30Ait + f31 Aft + f32RERMISjt + f33PeaceOnsetit 

(+) H H (+) 


+ f34PostConflit + f3sPostConf2it + f36 FDit 
(+) (+) (+) 

+ f37Ait *RERMISit + f3SAit *PeaceOnsetit + f39 Ait *PostConfl it 
(?) ('I) 	 (7) 

+ /3lO Ait *PostConf2it + /311 RERMISit *FDit +/312 CVit + J.Lt + 11i + eit 
(?) 	 (+J 

(2) 

where i and t are country and time indexes; Y is per capita GDP growth; A is 
aid as a share of GDP;17 RERMIS is RER misalignment; PeaceOnset, 
PostConfl, and PostConf2 are the postconflict period dummy variables;lS FD 

17. Aid is measured at the beginning of each five-year period, as recipient countries tend to absorb 
and spend aid with some time lag. Start-of-period aid is also more likely to be exogenous, because aid is 
partially responsive to recipient countries' past economic performance, including past growth. Aid is set 
at zero for developed countries. 

18. Defining the three postconflict periods in the growth sample, which consists of five-year 
averages, calls for some discretion. The rule of thumb used here was to code a period in accordance 
with the number of years in each group (PeaceOnset, PostConfl, PostConf2) that has a majority. When 
a five-year period consists of one year of war, two years of PeaceOnset, and 2 years of PostConfl, for 
example, the period is coded as PeaceOnset. A five-year period that consists of two years of war, two 
years of PeaceOnset, and one year of PostConfl is coded as PeaceOnset. 



128 THE WORLD BANK ECONOMIC REVIEW 

is a measure of financial development; CV is a set of standard control variables 
that are robustly associated with cross-country growth (initial per capita GOP, 
initial per capita GOP cyclical component, inflation, government expenditure 
as a share of GOP, human capital investment as a share of GOP, a rule of law 
index, and trade openness);19 and iJ-t and Tii are time and country fixed effects. 

For the individual variables the expected signs of the coefficients of growth 
determinants, noted below the corresponding variables in equation 2, are con
sistent with theory and earlier studies. The interaction effect between aid and 
RER misalignment (or overvaluation) on growth could have either sign, 
depending on the relative allocation of aid to traded and nontraded sector 
activities and on sector differences between rates of return during periods of 
RER overvaluation. Growth effects of interactions between aid and the three 
postconflict period dummy variables could also go either way, depending on 
the country-specific scarcity of funds and absorptive capacity of aid. Finally, 
one would expect a positive growth effect from the interaction between RER 
misalignment and financial development, because financial markets are more 
likely to supply bank loans and hedging instruments (such as foreign exchange 
derivatives) when they are deeper, ameliorating the negative direct impact of 
RER overvaluation. 

Policy fundamentals are likely to be jointly determined with growth and 
responsive to expected future growth performance. The generalized method of 
moments system dynamic panel estimation method is therefore used, in order to 
properly account for endogeneity and country-specific unobserved character
istics. This system (developed in Arellano and Bover 1995 and Blundell and 
Bond 1997) uses lagged values of the dependent and independent variables as 
instruments and combines regressions in differences with regressions in levels to 
better address the issue of weak instrumentation. Under the assumed moment 
conditions, the generalized method of moments system accounts for the com
bined problems of potential endogeneity and unobserved country effects. 

The data panel comprises 77 countries, including both conflict and noncon
flict developing economies as well as industrial countries, for five-year nonover
lapping averages spanning 1970-2004. The regression and model consistency 
test results are reported in table 5. The first column reports the results of esti
mating equation 2 excluding interaction terms; the second column reports the 
results using the full specification, including interaction terms; the third column 
reports a more parsimonious regression that excludes nonsignificant variables. 
Both the Sargan tests for overidentifying restrictions and the serial-correlation 
tests for error terms, reported at the bottom of table 5, validate the specifica
tion. Six of the seven standard growth fundamentals exhibit the expected sign 
and are statistically very significant in the three regression results (the exception 
is trade openness, which is dropped in the last regression). 

19. Loayza and Soto (2002) provide a comprehensive review of the evidence on the empirical 
relevance of these standard growth correlates. 
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TABLE 5. Economic Growth and the Role of Aid, RER Misalignment, and 
Financial Development 

Variable (1) (2) (3) 

AidlGDP 
AidlGDP squared 
RER misalignment 
Peace onset 
Postconflict 1 
Postconflict2 
Financial development 

(in logs) 
Interactions 

RER misalignment*aidlGDP 
AidlGDP*peace onset 
Aid/GDP*postconflictl 
Aid/GDP* postconflict2 
RER misalignment*financial 

development 
Standard Control Variables 

Initial GDP per capita 
(in logs) 

Initial GDP per capita 
cyclical component 

Inflation (in logs) 
Government expendituresl 

GDP (in logs) 
Human capital investment 

(in logs) 

Rule of law 

Trade openness (in logs) 


Period shifts 
Intercept (base period: 

1975-79) 

1980-84 

1985 89 

1990-94 

1995-99 

2000-04 


Specification tests (p-values) 
Sargan test 
Second-order serial correlation 

0.2675*** (0.030) 
-0.0042*** (0.001) 
-0.0292*** (0.004) 
-0.0066 (0.004) 

0.0196*** (0.004) 
-0.0282*** (0.007) 
--0.0088** * (0.002) 

-0.0083'" (0.002) 

-0.1619*** (0.019) 

-0.0165*** (0.002) 
-0.0286"* (0.003) 

0.0.2233**' (0.004) 

0.0160**· (0.001) 
-0.0011 (0.003) 

-0.0543*" 

-0.0172**" 
-0.0199*** 
-0.0240*** 
-0.0298**' 
-0.020}*** 

0.61 
0.23 

0.1987** (0.043) 0.2738*" (0.031) 
-0.0024** (0.001) -0.0037*** (0.001) 
-0.0277* (0.015) -0.0164* (0.009) 
-0.0056 (0.008) -0.0030 (0.004) 

0.0150** (0.006) 0.0378*** (0.006) 
-0.0342** (0.009) -0.0273*** (0.008) 

0.0058** (0.002) 0.0064*** (0.002) 

-0.2919** (0.134) -0.3139*** (0.114) 
0.0941* (0.057) 
0.1022** (0.041) 
0.2963 (0.225) 
0.0095* (0.005) 0.0054* (0.003) 

-0.0085** (0.002) -0.0073*** (0.002) 

-0.1790** (0.019) -0.1836*** (0.014) 

-0.0080** (0.004) -0.0184*** (0.002) 
-0.0230** (0.004) -0.0350*** (0.004) 

0.0269** (0.004) 0.0217**" (0.004) 

0.0159** (0.002) 0.0184*** (0.002) 
0.0052 (0.004) 

-0.1116*** -0.0669**" 

-0.0197*** -0.0198*** 
-0.0216*** -0.0201 *** 
-0.0274*** - 0.0258*** 
-0.0358*** -0.0357*** 
-0.0275*** -0.0245*** 

0.72 0.38 
0.12 0.29 

"**Significant at the 1 percent level. 


* * Significant at the 5 percent level. 


"Significant at the 10 percent level. 


Note: Table displays cross-country panel data results, based on nonoverlapping five-year 

averages spanning 1970-2004, estimated using the generalized method of moments-IV system 
estimator. Dependent variable is growth rate of real GDP per capita. Number of countries = 77; 
number of observations 367. Numbers in parentheses are robust standard errors. 

Source: Authors' analysis based on data described in the text. 
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The baseline regression results reported in column 1 show that aid is posi
tively but nonmonotonically associated with growth. The positive and signifi
cant effect of the linear aid term is increasingly offset by the negative and 
significant quadratic aid term, implying declining marginal growth returns of 
aid. RER misalignment (appreciation) has a significant negative effect on 
growth. There is evidence of a direct peace dividend for growth in PostConfl 
but neither before (in PeaceOnset) nor after (in PostConf2). In fact, growth 
declines significantly in PostConf2. This strong result suggests that there is sig
nificant but temporary catch-up growth some years after peace is attained but 
that growth subsequently relapses to prepeace levels, after controlling for all 
other growth determinants. Financial development has a small and significant 
but negative effect on growth; subsequent results overturn this result, 
however. 

The full specification in column 2 allows for key interaction terms among 
variables. Signs, sizes, and significance levels of the coefficients of individual 
variables of interest (the first seven variables in table 5) are similar to those 
reported in column 1. The one important difference is financial development, 
which now exhibits a positive and significant contribution to growth. 

While a priori the interaction term between RER misalignment and aid 
could have either sign, it is empirically found to have a negative and significant 
effect on growth. Therefore aid reduces growth in a macroeconomic environ
ment of exchange rate misalignment (overvaluation), controlling for its other 
effects captured in this specification. The negative impact of RER misalignment 
(both directly and when interacted with aid) is ameliorated by financial devel
opment, as demonstrated by the positive and significant coefficient of the inter
action between RER misalignment and financial development. Aid has a 
positive impact on growth when disbursed during the three postconflict 
periods, reflected by the corresponding interaction effects between aid and 
period dummies; however, its effect is significant at the 5 percent level only 
during PostConfl. 

For robustness purposes, a parsimonious version of the estimation equation 
(reported in column 3) removes several variables that were not robustly signifi
cant in columns 1 and 2. Significance levels and coefficient sizes of single or 
direct effects of several variables of interest are reinforced under this specifica
tion. The negative interaction between RER misalignment and aid is more sig
nificant, while the positive interaction between RER misalignment and 
financial development is smaller. 

These results provide robust evidence on the questions posed at the begin
ning of this section. Growth is significantly higher in PostConfl and signifi
cantly lower in PostConf2. Aid affects growth positively, but its effect is 
characterized by diminishing returns. RER misalignment has a detrimental 
effect on growth. Financial development contributes positively to growth. 

The effects of individual variables of interest to postconflict growth (comple
mented by the contributions of six other standard robust growth determinants) 
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are extended by interaction effects between key variables. There is some evi
dence that aid disbursed after attainment of peace has higher growth returns, 
but the evidence is not entirely robust. There is, however, significant evidence 
that the interaction of RER misalignment and aid has a negative effect on 
growth. This may reflect the fact that more aid contributes more strongly to 
nontraded activities with lower growth returns. The level of aid also contrib
utes to RER appreciation, and its deviation from trend contributes marginally 
to RER misalignment, as documented in section II. Hence, there is also a small 
direct effect of aid on RER misalignment, which strengthens the interaction 
effect on growth. The fact that the interaction between RER misalignment and 
financial development has a positive effect on growth may confirm the notion 
that deeper financial markets provide better protection to (traded-goods) firms 
against RER overvaluation. 

The results of column 3 can be used to probe more deeply into the analysis 
of the impact of RER misalignment on growth. From equation 2 the overall 
growth effect of a change in RER misalignment is given by the following 
expression: 

(3) 

where /32 is the direct effect of RER misalignment on growth and /37A and 
/311FD are the nonlinear effects of RER misalignment on growth that depend 
on the levels of aid and financial development. The estimated parameters imply 
that a one standard deviation increase in RER misalignment (that is, a one 
standard deviation RER appreciation for a given RER equilibrium level) leads 
to a 0.35 percent decline in economic growth. In addition, if aid and financial 
development are held at their median sample values, the indirect growth effects 
from the interactions between RER misalignment and the levels of aid and 
financial development lead to an additional growth loss of 0.2 percent and a 
growth gain of 0.4 percent. 

Many postconflict countries are highly dependent on aid and have 
shallow financial markets. Two simple simulation exercises are conducted, 
based on the regression result, to reflect this reality and obtain 
more-relevant results. For the first exercise the effects of a one standard 
deviation increase in RER misalignment on growth are simulated at differ
ent levels of aid dependency. Second, the effects of a one standard deviation 
increase in RER misalignment on growth are estimated at different levels of 
financial development. 

For the first exercise, three levels of aid-the 25th, 50th, and 75th percentile 
of the distribution of aid among developing countries in the sample-are exam
ined, holding the level of financial development at its median sample value 
(table 6). High aid levels can be the most detrimental to growth in the presence 
of RER overvaluation. Ethiopia, Guinea-Bissau, Jordan, Kenya, Mali, 
Mozambique, Senegal, Sierra Leone, the Syrian Arab Republic, and Uganda 
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TABLE 6. Impact of One Standard Deviation Increase in RER Misalignment 
on Growth at Different Levels of Aid and Financial Development, 1975-2004 
(in percent) 

Variable level 

Variable Low Medium High 

Aid -0.02 -0.17 -0.53 

Financial development -0.23 -0.17 -0.10 


Note: A low level of any variable represents the 25th percentile of the distribution of aid or 
financial development in the sample of developing countries; a medium level, the 50th percentile; 
and a high level, the 75th percentile. 

Source: Authors' analysis based on data described in the text. 

experienced aid levels at or above the 75th percentile. The level of aid plays a 
major role in the growth impact of RER misalignment: growth declines by 
0.02 percent under a low-aid scenario and 0.53 percent under a high-aid scen
ario. Growth reduction would be even larger in many highly aid-dependent 
countries, where aid represents close to 20 percent of GDP. 

For the second exercise the growth impact of the same increase in RER mis
alignment is estimated at different levels of financial development while 
holding aid at its median sample value for developing countries. Postconflict 
countries differ widely in their financial market development. Many African 
countries have very shallow financial markets, as captured by the ratio of 
private credit to GDP. The Republic of Congo, the Democratic Republic of 
Congo, Ethiopia, the Gambia, Guatemala, Mali, Mozambique, Nigeria, Papua 
New Guinea, Sierra Leone, Sri Lanka, Sudan, Syria, and Uganda experienced 
financial development levels at or below the 25th percentile. For 2000-04, 
financial development in Burkina Faso, Cameroon, and Tanzania is lower than 
that of the sample's 25th percentile, while it is close to that of the 75th percen
tile in Egypt and Morocco. The results suggest that financial development miti
gates some of the detrimental effects of overvaluation. Growth in countries in 
the 75th percentile in financial market development declines 0.10 percent as a 
result of a one standard deviation increase in RER misalignment. In contrast, 
growth falls 0.23 percent in countries in the 25th percentile in response to the 
same increase in RER overvaluation. This figure may seem relatively small, but 
when considering the unique features of postconflict countries-which have 
greater variation in RER misalignment and less financial development than 
other countries-the repercussions on growth are substantially larger. In the 
Republic of Congo, Guinea-Bissau, or Niger, for example, the decline in 
growth from RER disequilibrium appreciation could be as high as 0.5 percent. 
Financial sector reform could both foster economic development directly and 
make growth more resilient to RER overvaluation. 



Elbadawi, Kaltani, and Schmidt-Hebbel 133 

IV. CONCLUSIONS 

New empirical evidence on the time pattern and behavior of foreign aid, the 
RER, and growth suggests that aid rises significantly when peace is attained in 
the average conflict country but declines in the postconflict years. The RER 
shifts from being undervalued during civil war to being overvalued in the first 
few years of peace and returning to equilibrium thereafter, but these changes 
are not statistically significant. Per capita GDP growth rises significantly after 
the year peace is attained and for the full postconflict period. 

Simple correlations-performed separately for nonconflict and conflict 
countries-reveal several patterns of associations among these variables. Aid 
and RER misalignment (or overvaluation) are not positively and significantly 
correlated, providing prima facie evidence against exchange rate overvaluation 
when the level of aid is high. The simple correlation between aid and growth is 
negative and significant in most cases, suggesting that the relation between aid 
and growth is not positive. Growth and RER misalignment are negatively and 
significantly correlated only during the peace years in conflict countries, hinting 
that RER overvaluation could undermine output recovery during peace years. 

Simple correlations may be highly misleading, however, because they are not 
informative about causality, do not control for third variables, and do not con
sider nonmonotonic relations and interactions with other variables. For these 
reasons this study focusses on the behavior of the RER and growth in a multi
variate framework, identifying their response to variables, particularly aid, that 
are crucial during the conflict cycle. 

The RER misalignment data are generated from error-correction estimations 
for the equilibrium RER, based on structural determinants, including foreign 
aid. The empirical results for the model-based on a sample of annual 1980
2004 data for 83 countries-show that long-run coefficients of all structural 
variables and short-run coefficients of some structural variables are significant 
and display the signs predicted by theory. Higher long-term foreign aid contrib
utes significantly to long-term RER appreciation; short-term changes in aid do 
not have significant effects on short-run RER behavior. 

Regression results are used to compute RER misalignment series for each 
country and for the average conflict country over the four periods of its conflict 
cycle. RER misalignment is decomposed based on short-term dynamics and the 
contribution of deviations of fundamentals from their long-term trends. Not 
surprisingly, short-term shocks explain most of the RER deviations from equili
brium levels. Deviations of fundamentals from their long-term trend levels con
tribute little to RER misalignment in each conflict-cycle period. Aid deviations 
from trend values contribute particularly little to misalignment. 

This empirical evidence on growth provides new insights into the pattern of 
growth following conflict and the role of key determinants of postconflict 
growth (conflict periods, aid, RER misalignment, and financial development), 
both individually and through their interactions. The growth equation nests 
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these variables within a standard specification, controlling for growth funda
mentals that are robustly identified in the empirical growth literature. 

Empirical estimations, based on the dynamic system generalized method of 
moments estimator, were performed on a panel sample of 77 conflict and non
conflict countries for five-year averages spanning 1970-2004. The results indi
cate that aid initially contributes positively to growth but reduces growth (as 
captured by a quadratic specification) at higher levels, confirming declining 
growth returns to aid. RER misalignment (overvaluation) reduces growth. 
Some years after peace, a peace dividend is attained, but it turns negative at the 
end of the postconflict cycle. 

These results are complemented by important interaction effects. There is 
some evidence that aid disbursed after attainment of peace promotes higher 
growth than during conflict or at the very end of the postconflict period. Other 
interaction effects suggest that the negative growth impact of RER misalign
ment is intensified by aid and weakened by financial development. Hence aid 
reduces growth in a macroeconomic environment that allows for RER overva
luation. Deeper financial markets provide better protection to (traded-goods) 
firms against RER overvaluation, possibly by supplying more credit or offering 
hedging instruments against RER risk. 

These results provide empirical support for several channels of transmission 
from aid to growth. The linear positive effect of aid on growth supports the 
notion that recipient countries with access to foreign resources are likely to use 
aid to finance investment, improve policies, and raise aggregate efficiency. The 
negative nonlinear effect shows that aid has decreasing growth benefits, reflect
ing the growing misuse of or weakening capabilities of absorbing larger aid 
inflows. By showing that very little postconflict RER appreciation can be traced 
to exceptionally large aid inflows, the results suggest that aid has no indirect 
negative effect on growth through RER misalignment, an effect that is poten
tially very relevant to postconflict countries. Postconflict aid thus does not 
appear to contribute to Dutch disease-type RER misalignment and lower 
growth. Aid does interact with other variables in affecting growth: the timing 
of aid matters, with aid reducing growth when it interacts with RER 
overvaluation. 

These results lead to some policy inferences for the management of aid and 
the conduct of macroeconomic and structural policies in the years following 
the attainment of peace. Peaks of aid inflows at peace onset and shortly there
after should be avoided. Spreading aid commitments out over time brings 
actual aid flows closer to permanent aid flows, so that spending aid is more 
consistent with permanent aid resources. Building up the quality of policies 
and institutions is a gradual process after the onset of peace. To maximize 
effectiveness, aid flows should also increase gradually. Avoiding excessive gov
ernment spending raises growth both directly and indirectly (by reducing RER 
overvaluation). These findings suggest the need to strengthen international 
competitiveness through appropriate macroeconomic policies. 
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In the realm of structural policies the results suggest that financial develop
ment and deepening have direct positive effects on long-term growth and an 
additional growth bonus by reducing the adverse growth impact of RER over
valuation. Hence financial development should be high on the priority of post
conflict policies. This could include strengthening domestic banking, 
supporting the development of domestic capital markets, and promoting the 
development of financial instruments to protect against exchange rate risk. 
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ApPENDIX 

TABLE A -1. Definitions and Sources of Variables Used in Regression Analysis 
----- --_..._ --..-

Variable Definition and construction Source 

ERER estimation 
Aid 

Real effective 
exchange rate 

Terms of trade 

Postconflict episodes 

Inflation 

Productivity 

Ratio of official development 
assistance to CDP (both in 
current US$) 

Nominal effective exchange rate 
(a measure of the value of a 
currency against a weighted 
average of several foreign 
currencies) divided by price 
deflator or index of costs 

National accounts exports price 
index divided by imports price 
index 

Prepeace: years -4 to -1 before 
the end of conflict, denoted as 
time 0; peace onset: years 0 
and 1; postconflict1: years 2-5; 
postconflict2: years 6-9 

As measured by consumer price 
index 

Ratio of per capita CDP at factor 
cost to average CDP at factor 
cost for industrial countries, 
both in US$ 

World Development Indicators 
(World Bank 2006) 

International Financial Statistics (IMF 
2006), supplemented with internal 
data from IMF Information Notice 
System 

World Development Indicators 
(World Bank 2005, 2006); Loayza, 
Fajnzylber, and Calderon (2005) 

Authors' construction using conflict 
data from Sambanis (2004), 
complemented with data from 
PRIO armed conflict data set (PRIO 
2005) for 2002-04 

World Development Indicators 
(World Bank 2006) 

Authors' construction based on data 
from World Development 
Indicators (World Bank 2005) 

(Continued) 
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TABLE A·I. Continued 

Variable Definition and construction Source 

Openness 

Government 
consumption 

Net foreign income 

Taxes on nontraded 
goods 

Growth estimation 
per capita real 
GDP growth 

Initial GDP per 
capita 

Initial GDP per 
capita cyclical 
component 

Inflation 

Government 
expenditure 

Human capital 
investment 

Residual of regression of log of 
ratio of exports and imports to 
GDP (both in current local 
currency) on logs of area and 
population and dummies for 
oil·exporting and landlocked 
countries 

Ratio of government 
consumption to GDP (both in 
current local currency) 

Net labor income and net 
property and entrepreneurial 
income 

Log of 1 plus the ratio of tax 
revenue to GDP 

Log difference in per capita real 
GDP 

Initial value of ratio of total real 
GDP to total population 

Difference between log of actual 
GDP per capita and log of 
potential (trend) GDP; 
Hodrik-Prescott filter used to 

estimate trend GDP 
Log of 100 plus inflation rate 

Ratio of government expenditures 
to GDP (both in current local 
currency) 

Ratio of total secondary 
enrollment, regardless of age, 
to population of age group that 
officially corresponds to level 
of education 

World Development Indicators 
(World Bank 2004); Loayza, 
Fajnzylber, and Calderon (2005) 

Authors' construction based on data 
from International Financial 
Statistics, December 2004 
CD-ROM Release (IMF 2004); 
World Del1elopment Indicators 
(World Bank 2004); and Africa Live 
Database (World Bank 2004) 

World Development Indicators 
(World Bank 2006) 

Authors' construction based on data 
from World Development 
Indicators (World Bank 2004), 
Africa Live Database (World Bank 
2004), and GOllernment Finance 
Statistics (IMF 2004) 

Authors' construction based on data 
from World Dellelopment 
Indicators (World Bank 2006) 

Authors' construction based on data 
from World Dellelopment 
Indicators (World Bank 2006) 

Authors' construction based on data 
from World Dellelopment 
Indicators (World Bank 2006) 

Author's construction based on data 
from World Development 
Indicators (World Bank 2006) 

Data from International Financial 
Statistics (IMF 2006), 
complemented by data from World 
Development Indicators (World 
Bank 2006) and UN National 
Accounts Statistics (United Nations 
2006) 

Easterly and Sewadeh (2002), World 
Del1elopment Indicators (World 
Bank 20(6), and UNESCO (2006) 

(Continued) 
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TABLE A-L Continued 

Variable Definition and construction Source 

Rule of law 

Trade openness 

RER misalignment 

Postconflict episodes 

Financial depth 

Period-specific shifts 

Presence of law and order on 
scale of 0-6 

Ratio of exports and imports to 
GDP (both in current local 
currency) 

Percentage difference between 
real effective exchange rate and 
estimated equilibrium value 

Coded based on number of years 
pertaining to each group 
(PeaceOnset, PostConfl, 
PostConf2) that dominate 
during the five-year period. 
When five-year period consists 
of one year of war, two years 
of PeaceOnset, and two years 
of PostConfl, it is coded as 
PeaceOnset. When there are 
two years of war, two years of 
PeaceOnset, and one year of 
PostConfl within a five-year 
period, the period is coded as 
PeaceOnset. 

Ratio of bank credit to private 
sector to GDP (both in current 
local currency) 

Time dummy variables 

International Country Risk Guide 
(ICRG), Political Risk Services 
(www.icrgonline.com) 

Data primarily from International 
Financial Statistics (IMF 2006), 
complemented by data from World 
Development Indicators (World 
Bank 2006) and UN National 
Accounts Statistics (United Nations 
2006) 

Authors' calculation based on method 
presented in Elbadawi, Kaltani, and 
Schmidt-Hebbel (2007) 

Authors' construction using conflict 
data from Sambanis (2004) and 
data from PRIO (PRIO 2005) 
armed conflict data set for 2002-04 

World Development Indicators 
(World Bank 2006) 

Authors' construction 

Source: Authors' compilation. 
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Disability. Poverty, and Schooling in Developing 

Countries: Results from 14 Household Surveys 


Deon Filmer 

Analysis of 14 household surveys from 13 developing countries suggests that 1-2 
percent of the population have disabilities. Adults with disabilities typically live in 
poorer than average households: disability is associated with about a 10 percentage 
point increase in the probability of faIling in the two poorest quintiles. Much of the 
association appears to reflect lower educational attainment among adults with 
disabilities. People of ages 6-17 with disabilities do not live in systematically weal
thier or poorer households than other people of their age, although in all countries 
studied they are significantly less likely to start school or to be enrolled at the time 
of the survey. The order of magnitude of the school participation deficit associated 
with disability-which is as high as 50 percentage points in 3 of the 13 countries-is 
often larger than deficits related to other characteristics, such as gender, rural resi
dence, or economic status differentials. The results suggest a worrisome vicious cycle 
of low schooling attainment and subsequent poverty among people with disabilities 
in developing countries. JEL codes: 015, J14, 132, 120, 110 

With more than 100 million primary school-age children not attending school 
worldwide (UNESCO 2005), the target of universal education, endorsed by 
more than 180 countries as a part of the Millennium Development Goals, 
remains elusive. Children with disabilities face particular hurdles in attending 
and completing school in developing countries. While there has been much dis
cussion about policy interventions to increase access to schooling for children 
with disabilities (see, for example, Peters 2003; World Bank 2003), little sys
tematic empirical analysis has been conducted on which to base this policy. 

The lack of analysis largely reflects the lack of appropriate and comparable 
data. Almost a decade ago, Elwan (1999) described the lack of empirical work 
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on the association between disability and poverty in the developing world; 
such work is still missing. 1 This study aims to start filling some knowledge 
gaps using existing data on the prevalence of disability and its association with 
poverty and schooling in 12 developing, and 1 transition, countries. 

Defining disability is complicated-and controversial. The purely medical 
definitions used in the past are giving way to definitions that incorporate con
tinuous measures of the activities that people can undertake, the extent of their 
participation in society and social and civic life, and the role of adaptive tech
nologies (Mont 2007). The World Health Organization's International 
Classification of Functioning, Disability and Health (ICF) describes disability 
as an umbrella term for impairments, activity limitations, and participation 
restrictions as part of a broader classification scheme covering three main 
domains: body functioning and structure, activities and participation, and 
environmental factors? The interaction of aspects of all three of these domains 
determines individual welfare and social policy choices facing governments.3 

The main goal of this article is descriptive. Many of the basic facts about 
disability, poverty, and schooling in developing countries are unknown or have 
not been systematically addressed. To contribute to the foundations of policy 
development, this article analyzes the data to investigate the interactions 
between impairment and schooling and their relation with poverty. It finds that 
disability among youth is not typically associated with household poverty but 
that it is systematically and significantly related to lower school participation, 
which in turn increases poverty in adulthood. 

The article is organized as follows. Section I compares definitions and the 
prevalence of disability across the household surveys covered. Section II investi
gates the association with poverty by examining the extent to which young 
people with disabilities live in households with lower economic status and the 
extent to which disability and schooling are related to poverty in adulthood. 
Section III investigates the association between disability and school partici
pation among school-age youth. Section IV draws conclusions and makes the 
case for better data. 

I. DATA 

The data come from 14 nationally representative household surveys in 13 
countries. Five surveys-from Bolivia (1997), Cambodia (2000), Chad (2004), 
Colombia (1995), and India (1992)-are Demographic and Health Surveys 

1. An early exception is Afzal (1992), who analyzes disability and its correlates in Pakistan. Yeo 
and Moore (2003) review some of the literature on poverty and disability, but the work they refer to is 
typically not based on large-scale surveys. 

2. A guide to the IeF is available at http://www3.who.int/icfl. 
3. Haveman and Wolfe (2000, p. 998) emphasize that an economic definition of disability refers to 

characteristics that "constrain normal daily activities or cause substantial reduction in productivity on 
the job." 

http://www3.who.int/icfl
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(DHS). Two surveys-from Jamaica (1998) and Romania (1995)-are associ
ated with the Living Standards Measurement Study (LSMS) surveys. Two other 
surveys-from Burundi (2000) and Mongolia (2000)-are End of Millennium 
Multiple Indicator Cluster Surveys (MICS2) carried out under the guidance of 
the United Nations Children's Fund (UNICEF). Five surveys-from Cambodia 
(1999), Indonesia (2000), Mozambique (1996), South Africa (1995), and 
Zambia (2003)-are national socioeconomic surveys (SES).4 These types of 
surveys are typically used to calculate poverty statistics or to derive basic health 
indicators, such as child mortality, or the use of health services; they underlie 
much empirical poverty and social analysis in developing economies. Most of 
the surveys have a sample size of about 5,000-25,000 households, with India 
(88,512 households) and Indonesia (65,762 households) as outliers (table 1). 

All DHS, LSMS, and MICS2 surveys were reviewed for questions on disabi
lity, with all surveys with a clear question on disability for the relevant age 
range included.s The SES from Cambodia, Indonesia, Mozambique, South 
Africa, and Zambia are some of the most recent in the world with information 
on disability. There are relatively few data of this kind in developing countries: 
the data sets, and therefore the countries, for this analysis were selected on the 
basis of data availability and are not necessarily representative of developing 
countries in general. 

This is clearly a heterogeneous group of countries. The population living on 
less than $1 a day ranges from 2 percent in Jamaica and Romania to 55 
percent in Burundi; under-five mortality-an indicator of basic health status
ranges from 20 per 1,000 live births in Jamaica to 212 per in Mozambique (see 
table 1). The sample includes five countries in Sub-Saharan Africa, four in 
Asia, three in Latin America and the Caribbean, and one in Eastern Europe. 
While heterogeneity has the advantage that the results will reflect a range of 
underlying conditions, it has the disadvantage that little draws these countries 
together other than the availability of data for this analysis. The definitions of 
disability in these datasets are most closely consistent with a focus on impair
ment-and as such fall mostly under ICF's "body functioning and structure" 
domain. This is arguably an advantage, because impairment such as blindness 
or the lack of a limb is typically easy to verify. 

Selective misreporting of morbidity has long been recognized as a potential 
problem in studies of the relation between health and other socioeconomic 

4. DHS data are available at http://www.measuredhs.com; LSMS data are available at http://www. 
worldbank.orgilsms; MICS2 data are available at http://www.childinfo.org; national SES are available 
from the countries' national statistics offices. Despite the general consistency of DHS surveys across 
countries, disability is not a part of the "core" DHS module; information on disability is therefore not 
typically collected as a part of DHS. Identifying questions relating to disability required reviewing the 
country-specific components of the data sets. 

5. Surveys with fewer than 50 disabled people berween the ages of 6 and 17 were dropped from the 
analysis, because they represented too few observations on which to draw inferences. DHS data from 
Mozambique and MICS2 data from Myanmar and Sierra Leone were excluded on this basis. 

http:http://www.childinfo.org
http://www
http:http://www.measuredhs.com
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TAB L E 1. Basic Statistics on Countries and Surveys "" 

GDP per Population living Under-five Number of Type of Size of Number of people 
Country/year of of capita (2000 on less than a $1 a mortality rate (per households disability population ages 6-17 with -l 

:: 
survey survey PPP dollars) day (percent) 1,000 live births) surveyed covered ages 6-17 disabilities t" 

:<l 

Bolivia 1997 DHS 2,349 20 105 12,028 All 16,605 75 
0 

'" r" 

Burundi 2000 MICS2 584 55 190 3,979 Physical 73 I:' 

Cambodia 1999 
Cambodia 2000 

SES 
DHS 

1,741 
1,859 

34 
34 

135 
135 

6,001 
12,236 

All 
Physical 

10,881 
23,765 

96 
214 

'":.z 
~ 

Chad 2004 DHS 1,241 208 5,366 All 9,952 57 t" 
n 

Colombia 1995 
India 1992 

Indonesia 2003 

DHS 
NFHS 

(DHS) 
SES 

6,207 
1,692 

3,204 

3 
42 

8 

31 
123 

48 

10,107 
88,512 

65,762 

All 
Visual, 

physical 
All 

11,951 
140,297 

64,136 

130 
1,337 

326 

0 
z 
0 
;:: 
n 

'" Jamaica 1998 LSMS 3,611 2 20 7,375 Physical, 6,964 58 m 
<: 

mental m 

Mongolia 2000 MICS2 1,610 27 65 6,000 Visual, 7,645 245 :<l 

hearing 
Mozambique SES 700 38 212 8,250 All 14,520 156 

1996 
Romania 1995 LSMS 6,210 2 26 24,560 All 82 
South Africa SES 11,044 11 68 28,192 All 30,151 454 

2005 
Zambia 2003 SES 823 76 182 9,713 All 19,075 223 

- not available. 
Note: PPP is purchasing power parity; DHS is Demographic and Health Survey; MICS2 is End of Millennium Multiple Indicator Cluster Survey; SES 

is Socioeconomic Survey; NFHS is National Family Health Survey; ISMS is Living Standards Measurement Study survey. Data for all countries except 
Burundi cover 6- to 17-year-olds; age range in Burundi is 6- to 14-year-olds. Poverty rates are for the following years: Bolivia 1997; Burundi 1998; 
Cambodia 1997; India 1993; Indonesia 2002; Jamaica 1999; Mongolia 1998; Mozambique 1996; Romania 1998; South Africa 2000; and Zambia 2003. 
Under-five mortality data on Burundi, Cambodia, Colombia, Indonesia, Jamaica, and South Africa are for 2000. Data on India are for 1990. Data on 
Bolivia, Mozambique, and Romania are for 1995. Data on Chad, South Africa, and Zambia arc for 2005. "All" types of disabilities include visual, 
hearing, speech, physical, and mental disabilities. See appendix table A-I for the precise wording and types of disabilities covered by each survey. 

Source: World Bank (various years); author's analysis based on data described in the text. 
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characteristics (Gertler, Rose, and Glewwe 2000). To overcome this problem 
Gertler and Gruber (2002) use responses to questions regarding activities of 
daily living when analyzing the impact of major illness on household consump
tion in Indonesia. Yount and Agree (2005) use activities of daily living in ana
lyzing gender differences in disability among the elderly in Egypt and Tunisia. 

Despite the relative ease of verifying the types of disabilities in the study 
datasets, it is nevertheless possible that there is selective reporting. Some 
respondents and interviewers, for example, might interpret blindness as partial 
sight, whereas others might interpret it to mean complete inability to see. It is 
also possible that mental disability is selectively recognized and reported by 
some respondents. Selective reporting is usually assumed to result in higher 
reporting of disabilities by wealthier socioeconomic groups. Under this assump
tion the estimates reported here would underestimate the relation between dis
ability and poverty.6 

Despite the fact that all 14 surveys have an impairment definition of disabil
ity, substantive differences remain across data sets. Nine surveys use an "exten
sive" definition that includes visual, hearing, speech, physical, and mental 
disability. But even within this group, the definition of each type of impairment 
varies. In the Cambodia SES, for example, the physical disability category con
tains a detailed list of potential cases ("amputation of one limb; amputation of 
more than one limb; unable to use one limb; unable to use more than one 
limb; paralyzed lower limbs only; paralyzed all four limbs"). In contrast, in 
Jamaica a single category covers "physical or mental disability." More gener
ally, in some countries the definition is stricter than in others. In Mongolia 
sight and hearing are described as "with difficulty"; in other surveys they are 
characterized as "blind" and "deaf" (the wording of the questions on disability 
in these surveys is provided in appendix table A-l). 

The second main data constraint is the fact that the surveys do not typically 
identify large numbers of people with disabilities. Any subsequent analysis 
therefore suffers from imprecision. The smallest number of cases of disability 
among 6- to l7-year-olds are in Chad (57) Jamaica (58), Burundi (73), and 
Bolivia (75). Standard errors are often large for the results reported below, 
although the main finding-the deficit in school participation among people 
with disabilities-is consistently statistically significant. 

6. A large body of literature covers the selective reporting of disability in the context of social 
programs targeting disability. Higher benefits are typically hypothesized to result in higher rates of 
reported disability. For a recent empirical demonstration, see Duggan, Rosenheck, and Singleton (2006). 
Some program aspects, such as hurdles in accessing benefits, may reduce self-declared disability (see the 
discussion in Parsons 1991). At least one study (Benitez-Silva and others 2004) finds no systematic bias 
in self-reported disability compared with bureaucratic assessment among adult applicants for Social 
Security benefits in the United States. Reported disability might also be an unintended consequence of a 
different set of programs. Figlio and Getzler (2002) argue that increases in the use of learning 
achievement tests for school accountability in the United States has led to an increase in reported 
disability among students, because schools can exclude these students from average scores. 
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A last data constraint concerns the measurement of household poverty. All 
LSMS and SES surveys include household per capita consumption expendi
tures, the variable typically used in poverty analysis. For these data sets econ
omic status quintiles based on per capita consumption expenditures can 
therefore be used. DHS and MICS2 data do not include consumption expendi
tures. For these datasets, an index of household consumer assets and housing 
characteristics (an economic status index) are used to classify households into 
quintiles (following Filmer and Pritchett 2001). In the Cambodia SES, which 
encountered problems collecting consumption data, and the South Africa SES, 
which does not include a full consumption module, an index based on assets 
and housing quality variables is also used.7 

II. PREVALENCE OF DISABILITY AND ASSOCIATION 


WITH HOUSEHOLD ECONOMIC STATUS 


The first issue these data are used to explore is the prevalence of disability and 
its association with household economic status among youth 6- to 17 -years-old. 
The next issue is the relation among disability, poverty, and education attain
ment among adults. 

Prevalence of Disability among 6- to 17-Year- 0 Ids 

Estimates of the prevalence of disability range from 0.49 percent (Chad) to 3.2 
percent (Mongolia) (table 2). These figures are consistent with those that 
appear in the United Nations statistical database on disability (DISTAT).8 In 
that database, which compiles results from more than 65 surveys and censuses 
in developing economies between 1970 and 1992, the mean prevalence rate is 
1.7 percent for the entire population and 0.7 for children under 14. Using a 
definition of disability consistent with the one adopted in the datasets analyzed 
here, LeRoy, Evans, and Deluca (2000) find a prevalence of disability among 
5- to IS-year-olds of 2.07-2.62 percent in Ireland, Italy, Switzerland, and the 
United States.9 

Perhaps surprisingly, of the 14 surveys analyzed here, those that list more 
types of impairments do not systematically identify a higher percentage of the 
population as disabled. In countries that include visual, hearing, speech, physi
cal, and mental disabilities, for example, prevalence ranges from 0.49 in 
Bolivia and Chad to 1.38 in South Africa-dose to the entire range across all 

7. Consistent with typical poverty analysis, quintiles are derived on the basis of the distribution of 
people across the economic status measure. 

8. The database is available at http://unstats.un.orglunsdldemographic/sconcernsfdisability/disab2. 
asp. A summary of the country·level DISTAT information is available in the supplemental appendix to 
this article, accessible at http:Uwber.oxfordjournals.orgi. 

9. The U.S. rate of 2.1 rises to 4.4 percent if "speech and language disability" (a separate category 
from "mute and deaf/mute") is included. When people with difficulty in learning, remembering, or 
concentrating are added, the rate increases to about 6 percent (Freedman, Martin, and Schoeni 2004). 

http:Uwber.oxfordjournals.orgi
http://unstats.un.orglunsdldemographic/sconcernsfdisability/disab2


TABLE 2. Prevalence of Disability among 6- to 17-Year-Olds, by Household Economic Status Quintile 

p-values on economic status 
variables' 

All 

Bolivia 0.49 (0.07) 
1.24 (0.21) 1.28 (0.50) 1.19 (0.69) 1.19 

Cambodia (Socioeconomic 0.87 (0.12) 0.91 (0.24) 0.84 (0.24) 0.87 (0.34) 

Dummy 
variables 

0.82 
1.00 
1.00 

Continuous 

0.78 
0.62 
0.95 

Survey) 
Cambodia 0.86 (0.07) 1.00 (0.17) 1.01 (0.16) 0.77 (0.15) 0.65 (0.14) 0.90 (0.16) 0040 0.39 
Chad 0.49 (0.09) 0.46 (0.19) 0.32 (0.14) 0.64 (0.22) 0.49 (0.20) 0.55 (0.12) 0.72 0.70 
Colombia 1.08 (0.10) 1.24 (0.24) 1.34 (0.25) 1.03 (0.22) 0.71* (0.17) 1.05 (0.26) 0.24 0.15 
India 1.03 (0.04) 1.20 (0.09) 1.13 (0.09) 0.92** (0.08) 1.03 (0.07) 0.84*** (0.08) 0.01 0.01 
Indonesia 0.50 (0.03) 0.70 (0.08) 0.55 (0.08) 0.41** (0.07) 0.50* (0.08) 0.38*** (0.06) 0.02 0.08 
Jamaica 0.82 (0.11) 1.01 (0.28) 1.06 (0.26) 0.48 (0.18) 0.68 (0.24) 0.88 (0.30) 0.29 0.63 
Mongolia 3.20 (0.27) 3.40 (0.57) 3.01 (0.50) 2.88 (0.56) 2.81 (0.50) 3.92 (0.63) 0.62 0.14 

1.19 (0.13) 0.87 (0.17) 0.81 (0.20) 1.58* (0.36) 1.39 (0.29) 1.29 (0.28) 0.14 0.60 
Romania 0.60 (0.07) 0.91 (0.19) 0.47* (0.13) 0.54 (0.16) 0.47* (0.13) 0.58 (0.14) 0.38 0.13 
South Africa 1.38 (0.09) LSO (0.20) 1.46 (0.19) 1.67 (0.21) 1.22 (0.17) 1.06 (0.24) 0.27 0.26 

1.32 (0.22) 1.40 (0.28) 1.24 (0.23) 1.16 

*Statistically significant at the 1 percent level; **statistically significant at the 5 percent 

0.88Zambia 1.32 (0.11) 1.46 (0.26) 0.36 

Difference with poorest quintile: .. statistically signifi-U 

cant at the 10 percent level. 
Note: The Numbers in parentheses are robust standard errors. 
aThe p-values report of the test of joint siginificance of the set of dummy variables for quinitiles 2-5 and of the continuous measure of economic 

status and its square in a probit regression of disablity on economic status. "t1 rbAge range Burundi is 6-14. ...'" Source: Author's analysis based on data described in the text. 

.... 
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the surveys. The highest prevalence rate in this collection of data sets is 
observed in Mongolia (3.20 percent), which includes only visual and hearing 
impairments, while the rates are lower in Burundi (1.24 percent) and the 
Cambodia DHS (0.86 percent), which cover only physical disabilities. 

Of course, this variability combines both actual differences in prevalence 
and differences in survey techniques. In Cambodia, which conducted two 
surveys separated by only one year, the survey with the more extensive defi
nition of disability does not yield the higher prevalence: the SES in 1999, with 
a broad definition of disability, identifies 1.51 percent of the population as dis
abled, whereas the DHS in 2000, with a narrow definition (restricted to physi
cal disabilities), identifies 1.57 percent of the population as disabled. Clearly, 
there is substantial variation across surveys in how people with disabilities are 
identified; cross-country comparisons in prevalence can be made only with 
caution.1o 

Despite the lack of cross-country comparability in the definitions and 
measurement of disability, these surveys are still useful in describing the associ
ation of disability with other characteristics. That is, conditional on a particu
lar definition, the analysis is valid for a given survey because the definition is 
common to all individuals in that survey. Moreover, it is less likely that cross
country comparisons of the association between disability and other characte
ristics suffer from these problems. But even this comparison needs to be treated 
with some caution: if, for example, some types of disabilities are more closely 
associated with a correlate than others, then surveys that include that type of 
disability will show a higher association with the correlate than those that do 
not. If loss of a limb is more closely associated with poverty than are other 
types of impairments, for example, then (everything else being equal) a survey 
that includes loss of a limb in its definition of disability will yield a higher cor
relation between disability and poverty. 

Do Youth with Disabilities Live in Poorer Households? 

The prevalence of disability among 6- to 17-year-old tends to be slightly lower 
in richer quintiles, but the association is not always monotonic. Moreover, 
India and Indonesia are the only countries in which the prevalence of disability 
in the richest quintile is statistically significantly different from that in the 
poorest quintile. In India, prevalence in the richest quintile is about a third of 
that in the poorest quintile; in Indonesia it is about half (see table 2). 

Two additional tests of the association between disability and poverty were 
carried out. The first entailed estimating a probit regression of disability on 
dummy variables for living in a household of each economic status quintile 
and then determining the joint statistical significance of these dummy variables 
(that is, a joint version of the quintile-by-quintile tests). This approach allows 

10. Developing good data on disability is difficult: United Nations (2001) contains a guide to doing 
so. See Mont (2007) for a recent review. 

http:caution.1o
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for a great degree of nonlinearity in the association, because the coefficient can 
be different for each quintile and the approach does not impose monotonicity. 
However, it is possible that the small number of young people with disabilities 
means that there will be very few cases within each quintile and that therefore 
even a joint test of the coefficients on the quintile dummy variables may not 
have enough power to identify a significant association. 

To address this potential problem, the second approach entailed a probit 
regression of disability on the continuous variable measuring economic status 
(per capita household expenditures or an index of assets and housing charac
teristics) and its square. This approach allows less flexibility, but it does not 
rely on quintile-specific estimates of prevalence, which may be imprecise. 

In both tests, India and Indonesia are the only countries in which either the 
joint test on the dummy variables or on economic status and its square yield a 
statistically significant association. These are the countries with the largest 
sample sizes, which gives rise to the concern that it is simply the power of the 
test that is low in the other countries. However, as discussed below, the same 
datasets yield large and statistically significant gaps in schooling in all countries, 
suggesting that it is not simply an issue of power.ll In sum, these results do not 
suggest that, as a general rule, youth with disabilities are more likely to live in 
poorer households, although this is the case in two of the 14 datasets. 

Disability, Poverty, and Schooling in Adulthood 

Disability is a strong correlate of poverty in adulthood. Haveman and others 
(1999) show that income in the United States in 1991 of households headed by 
a person with a disability was roughly half the mean for the population as 
whole (even after accounting for transfers from social programs) and the rate of 
poverty about twice as high as the overall population's. Hoogeveen (2005) esti
mates that 42 percent of households headed by a person with a disability were 
poor in Uganda in 1991 but that just 25 percent of other households were. 12 

The analysis of the relation between disability and economic status should 
be interpreted as an association and not necessarily a cause or consequence. 
Disability is both a determinant of poverty, because it lowers earning power 
and consumption expenditures (Haveman and Wolfe 2000; Gertler and Gruber 
2002), and a consequence of poverty, because the cumulative deprivations of 

11. The results are consistent if (as suggested by a refereel one estimates the reverse regression of the 
probability of being poor as a function of whether a school-age child has a disability controlling for 
other covariates (that is, a specification analogous to the schooling model estimated below). In this 
approach, disability is statistically insignificantly related to poverty in all the countries when poverty is 
defined as being in the poorest two quintiles. The association is statistically significant in India and 
Indonesia if poverty is defined as being in the poorest quintile (results are available in the supplemental 
tables of this article, available at http://wber.oxfordjournals.orgl). 

11. Hoogeveen (2005, p. 606) defines disability among household heads differently than the 
datasets used here. In that survey, a head of household is considered disabled if the disability "prevents 
him or her from being actively engaged in labor activities during the past week." 

http://wber.oxfordjournals.orgl
http:power.ll
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poverty such as inadequate infant or child development, or exposure to danger
ous working conditions, can manifest themselves in disability. Moreover, the 
presence of a person with a disability entails direct costs, which lower stan
dards of living (Jones and O'Donnell 1995; Haveman and Wolfe 2000; Zaidi 
and Burchardt 2005). 

Twelve of the data sets include information on the disability status of adults. 
A probit regression model was estimated in which the dependent variable is a 
dummy variable equal to 1 if a person of 20-50 lives in a household in the 
two poorest quintiles. 13 The first model estimates the association with disability 
after controlling for a set of basic characteristics: age, age-squared, a dummy 
variable for being male, urban residence, and dummy variables for region of 
residence. Disability is statistically significantly related to an increase in the 
probability of being poor in eight of the data sets (table 3). Among these, 
having a disability is associated with a 5.0-14.5 percentage point increase in 
the probability of being in the two poorest quintiles. In the remaining four 
data sets the association is positive but not statistically significant. 

The second model adds years of schooling completed to the set of correlates 
of poverty, thereby controlling for the effect of schooling on poverty. The coef
ficient on disability becomes statistically insignificant in several countries-and 
turns from being significantly positive to significantly negative in several 
others. 14 In all cases, the coefficient on years of schooling is statistically signi
ficantly negative: each additional year of schooling is associated with about a 
2-5 percentage point reduction in the probability of being in the two poorest 
quintiles. 15 

These results suggest that disability and poverty are related in adulthood and 
that much of this association is mediated by education: after accounting for the 
lower educational attainment of adults with a disability there is no longer a sys
tematic positive relation between disability and poverty. This finding suggests 
that ensuring that youth with disabilities do not have lower educational attain
ment could be a powerful way to reduce the likelihood that they live in poverty 
as adults. The next section shows just how great a challenge this is. 

III. DISABILITY AND SCHOOLING 

Consider now the relation between disability and schooling among youth 
(table 4). Six- to seventeen-year-olds with disabilities are almost always 
substantially less likely to be in school than their peers without disabilities. 

13. Qualitatively similar results are obtained if just the poorest quintile is used. 
14. This effect is caused by years of schooling alone. The results are qualitatively similar if only 

years of schooling enter the model and all other correlates are dropped. 
15. The results presented in the supplemental appendix, available at http://wber.oxfordjournals.orgl, 

do not support the notion that there is an interactive effect between disability and schooling: when 
included, an interaction term is always insignificantly different from zero and small in magnitude in all 
countries. 

http://wber.oxfordjournals.orgl


TABLE 3. Association between Disability, Schooling, and the Probability of Being in the Bottom Two Economic Status 
Quintiles among Adults 20-50 

Model 2, including schooling and other control 
Model 1, excluding schooling but variables 

including other variables 
Coefficient on: Coefficient on: years of Number of Number of people 

Country Coefficient on: disability (1) disability (2) schooling (3) observations (4) with disabilities (5) 

Bolivia 0.145"** (0.052) 0.013 (0.057) 0.037* * * (0.002) 18,632 179 
Cambodia 0.015 (0.040) 0.013 (0.046) -0.027*** (0.003) 9,195 251 

(Socioeconomic 
Survey) 

Cambodia 0.129*** (0.028) 0.092** * (0.029) -0.047*** (0.002) 23,191 504 
Chad 0.056 (0.077) 0.021 (0.074) -0.037*** (0.005) 7,128 138 
Colombia 0.131*** (0.033) 0.052* (0.031) -0.050*** (0.002) 18,807 309 
India 0.068**" (0.012) 0.052*** (0.012) - 0.049 * * * (0.001) 199,140 309 
Indonesia 0.083**' (0.024) -0.030 (0.023) -0.042*** (0.001) 121,964 774 

0.133" ** (0.048) 0.084* (0.048) -0.024*** (0.002) 10,197 188 
Mozambique 0,015 (0.032) 0.006 (0.032) -0.019*'" (0.003) 13,909 366 
Romania 0.050* (0.028) -0.068** (0.028) -0.046*** (0.002) 30,584 356 
South Africa 0.097*** (0.018) 0.020 (0.020) -0.061 *** (0.002) 44,539 1,766 
Zambia 0,015 (0.034) 0.039 (0.035) -0.032*** (0.002) 18,596 377 

***Statistically significant at the 1 percent level; **statistically significant at the 5 percent level; *statistically significant at the 10 percent level. 
Note: The Numbers in parentheses are robust standard errors. Explanatory varible differ across models. Modell includes disability, age, age-squared, 

and dummy varibles for gender, urban residence, and Model 2 includes years of schooling and all the variable from model 1. :r: 
Source: Author's analysis based on data described in the text. g
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The shortfall among children aged 6-11 ranges from 10 percentage points in 
India to almost 60 percentage points in Indonesia. The gap is also large among 
older children, ranging from 15 percentage points in Cambodia to 58 percen
tage points in Indonesia (exceptions are India, where the gap is just 4 percen
tage points, and Burundi, where there is no gap). The gaps are typically larger 
among the older group: the median shortfall is 21 percentage points among 
6- to 11-year-olds and 25 percentage point among 12- to 17-year olds. 

Schooling Deficits Controlling for Individual, Household, and Community 

Characteristics 


To the extent that disability is correlated with other factors that affect school
ing, such as poverty, age, and urban or rural residence, the raw difference in 
school participation between children with and without disabilities may give a 
misleading picture. For each survey, an adjustment was carried out by estimat
ing a multivariate probit model with school participation as the dependent 
variable and an indicator of disability as the explanatory variable (table 5). 
The estimates also include, as explanatory variables, the potentially confound
ing variables-age and age-squared, a dummy variable for a child's gender, a 
dummy variable for urban residence, dummy variables for each economic 
status quintile, and dummy variables for region of residence. 16 

The adjusted deficit in school participation is more than 50 percentage 
points in Bolivia, Indonesia, and Romania; 24-45 percentage points in 
Cambodia, Colombia, Jamaica, Mongolia, South Africa, and Zambia; 14-18 
percentage points in Burundi, Chad, and Mozambique; and 8 percentage 
points in India. In all countries, the difference is large and statistically signifi
cantly different from zero. In most countries, the unadjusted deficits are of 
comparable orders of magnitude: the estimated deficits are usually smaller after 
adjusting for confounding variables, but the effect of the adjustment is not 
typically large. 

The results for the probability that a person has ever attended school are 
similar to those for current school participation. As the deficit is of a similar 
order of magnitude, the results imply that a substantial part of the deficit in 
schooling attainment among people with disabilities comes from the fact that 
they never attended school at all. Analysis of the Kaplan-Meier grade survival 
curves (table S.2 in the supplemental appendix, available at http://wber.oxford
journals.orgl) suggests that most of the difference in attainment can be attribu
ted to the decision (or the ability) to enter school. Nevertheless, in seven 
countries, the deficit at grade 1 widens as children progress through the school 
system: in Bolivia, Colombia, Indonesia, Jamaica, Romania, South Africa, and 
Zambia the deficit associated with disability increases by about 7-10 

16. Similar results (presented in the supplemental appendix, available at http://wber.oxfordjournals. 
org/) are found if nearest neighbor matching (using the same set of explanatory variables for matching) 
is used. 

http://wber.oxfordjournals
http://wber.oxford


TABLE 4. Percentage of to 17-Year-Olds Reported to Be in School, Country 

Age 6-11 12-17 

Country Without disability With disability Difference Without disability With disability Difference 

Bolivia 0.95 (0.00) 0.38 (0.08) 0.57*'''' (0.08) 0.83 (0.01) 0.39 (0.11) 0.44**" (0.11) 
Burundia 0.38 (0.01) 0.19 (0.06) 0.19"* * (0.06) 0.48 (0.02) 0.48 (0.10) 0.00 
Cambodia (Socioeconomic Survey) 0.58 (0.01) 0.18 (0.06) 0.40*** (0.06) 0.68 (0.01) 0.31 (0.08) 0.37*** (0.08) 
Cambodia 0.67 (0.01) 0.38 (0.06) 0.29*"* (0.06) 0.62 (O.Ol) 0.47 (0.06) 0.15*** (0.06) 
Chad 0.36 (0.02) 0.24 (0.12) 0.12 (0.12) 0.43 (0.03) 0.25 (0.09) 0.18* (0.10) 
Colombia 0.92 (0.01) 0.56 (0.08) 0.36'''''' (0.08) 0.74 (0.01) 0.29 (0.06) 0.45*"* (0.06) 
India 0.70 (0.01) 0.60 (0.02) 0.10*** (0.02) 0.35 (0.00) 0.32 (0.02) 0.04* (0.02) 
Indonesia 0.89 (0.00) 0.29 (0.04) 0.59* ** (0.04) 0.76 (0.00) 0.18 (0.04) 0.58*** (0.04) 
Jamaica 0.99 (0.00) 0.71 (0.09) 0.29* ** (0.09) 0.86 (0.01) 0.50 (0.11) 0.36*** (0.11) 

0.58 (0.01) 0.41 (0.05) 0.17**" (0.04) 0.73 (0.02) 0.47 (0.05) 0.26*"* (0.05) 
Mozambique 
Romania 

0.49 (0.01) 
0.79 (0.01) 

0.34 (0.08) 
0.58 (0.11) 

0.15** (0.08) 
0.22*" (0.11) 

0.48 (0.01) 
0.84 (0.01) 

0.29 (0.06) 
0.36 (0.07) 

0.19*" * (0.06) 
0.48' *. (0.07) 

South Africa 0.96 (0.00) 0.76 (0.04) 0.21''''* (0.04) 0.95 (0.00) 0.70 (0.04) 0.25**" 
Zambia 0.62 (0.01) 0.42 (0.06) 0.20*** (0.06) 0.75 (0.01) 0.58 10.06) 0.17''** 

H "'Statistically significant at the 1 percent level; ;, "statistically significant at the 5 percent level; 

Note: Numbers in parentheses are robust standard errors. 
a Age range in Burundi is 6-14. 

Source: Author's analysis based on data described in the text. 

significant at the 10 percent level. 
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TABLE 5. Schooling Deficits among 6- to 17-Year-Olds with Disabilities 
-i 
;:c

Current school participation Ever-attended school '" lil 
Average among Average among ~ 

0 

6- to 17-year olds 6- to 17-year olds 
r 

" without Unadjusted Deficit adjusted for without Unadjusted Deficit adjusted for '":>
Country disabilities (1) deficit (2) other factors (3) disabilities (4) deficit (5) other factors (6) ;.; 

7

'" (')Bolivia 0.90 -0.51 *** (0.07) -0.61 n* (0.08) 0.98 -0.47* *. (0.07) -0.46'** (0.08) 0 
Burundia 0.41 -0.12** (0.06) -0.16*** (0.05) 0.45 -0.14* * (0.06) -0.19' * * (0.05) 7

Cambodia 0.63 -0.39**" (0.05) -0.45*** (0.05) 0.72 -0.46*** (0.05) -0.56*** (0.06) i:: 
0 

(Socioeconomic (') 

i" 

'" Cambodia 0.65 -0.22*'" (0.04) -0.26*** (0.05) 0.74 -0.20'''' (0.04) -0.31· .. • (0.05) ::: 

Chad 0.39 -0.14* (0.08) -0.14* (0.08) 0.43 -0.12* (0.07) -0.13 (0.09) '"lil 

Colombia 0.83 -0.42*** (0.05) -0.43*** (0.06) 0.95 -0.47'* * (0.05) -0.48· .... (0.06) 

India 0.54 -0.08*** (0.02) -0.08*** (0.02) 0.74 -0.05 ...... (0.02) -0.07*" * (0.02) 

Indonesia 0.82 -0.59*"" (0.03) -0.67... • (0.03) 0.94 -0.46'" (0.03) -0.53*'" (0.05) 


0.93 -0.33" ** (0.08) -0.28*** (0.09) 1.00 -0.25*· .. (0.07) -0.19**' (0.06) 
Mongolia 0.65 -0.20*** (0.04) -0.28· ... (0.04) 0.80 -0.17* ** (0.04) -0.37*** 
Mozambique 0.49 -0.18*'" (0.05) -0.18*'* (0.05) 0.61 -0.12** (0.05) -0.14*" 
Romania 0.82 -0.39* ** (0.06) -0.53*** (0.07) 0.90 -0.30'*' (0.06) -0.50'" (0.07) 
South Africa 0.96 -0.23*** (0.03) -0.25**' (0.03) 0.85 -0.20'** (0.03) -0.30'" (0.05) 
Zambia 0.68 -0.18*** 10.04) -0.24"'* (0.05) 0.77 -0.16·· .. (0.04) -0.23* * * (0.05) 

.. "" Statistically significant at the 1 percent level; ""statistically significant at the 5 percent level; 'statistically significant at the 10 percent level. 

Note: Adjusted differentials correspond to the marginal effect of disability in a probit regression of school participation that includes age, age-squared, 
and dummy variables for urban residence, economic quintile, and region. Numbers in parentheses are robust standard errors. 

aAge range in Burundi is 6-14. 
Source: Author's analysis based on data described in the text. 
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percentage points between grades 1 and 8. 17 These countries have relatively 
high grade 1 completion rates, suggesting that even in countries that are able to 
get most children into school, special effort may be needed to get children with 
disabilities into school and to keep them there. 

There is substantial heterogeneity across countries in the schooling deficit 
associated with disability. Part of this variation might be due to differences in the 
definition of disability. In a survey with a more stringent definition of disability, 
one might observe a larger deficit, because such a survey would identify individ
uals who would have to overcome greater obstacles in order to access education. 
The fact that the two surveys from Cambodia yield schooling deficits that are 
about 20 percentage points apart suggests that this is a plausible explanation. 

Another part of this variation likely relates to overall enrollment. It would 
not be surprising to observe larger deficits in countries in which enrollment 
among children without disabilities is high: in these countries there would be 
more scope to observe a bigger deficit. The schooling deficit does tend to be 
smaller in countries with the lowest overall enrollment (Burundi, Chad, India, 
and Mozambique) and larger in countries with higher overall enrollment 
(Bolivia, Indonesia, and Romania): the correlation between the school partici
pation deficit and the level of participation among youth without a disability is 
about -0.4 across the 14 datasets (the correlation is similar for the probability 
of ever having attended school). But the relation is not perfect: in Jamaica and 
South Africa, for example, where overall school participation is high, the 
deficit associated with disability is about average for the surveys analyzed here. 

Finally, part of the variation in the schooling deficit associated with disabil
ity is likely related to differences in the social and policy environment. 
Countries in which there is greater stigma toward people with disabilities or 
less effort has been made to ensure their access to schooling will undoubtedly 
have larger deficits associated with schooling. However, this is but one of 
many potential explanations of why results might differ across countries. 

"Endogeneity" of Disability and Schooling 

Disability among 6- to 17-year olds could be partly the result of poverty, 
which may have a direct effect on the probability of school attendance. 
Adjusting for economic status in estimating the association between schooling 
and disability mitigates the potential for such bias. More generally, however, it 
is possible that other-unobserved-factors affect both the probability of being 
disabled and the probability of attending school. Indeed, households that disfa
vor investing in both children's health and education in favor of other types of 
expenditures are more likely to have infants and children with poor health
who might develop a disability as a result-and low schooling. In this case dis
ability and schooling would be related, but the association would merely reflect 

17. The deficit in grade 1 ranges from 15 percentage points in Zambia to 48 percentage points in 
Bolivia. 
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parental neglect (see Strauss and Thomas 1995; Haddad, Hoddinott, and 
Alderman 1997). 

One way to address this potential problem is to use a household fixed-effects 
approach. Such an approach controls for all-observed and unobserved
household-level characteristics common to all children in a household. In such 
a model the source of identification of the difference in school participation is 
between children with and children without a disability in the same household. 
Any generalized household-specific above- or below-average investment in chil
dren will have been netted out. Implementing such an approach involves revis
ing the set of control variables used in the "adjusted" models reported in 
table 5 and replacing all household-, community-, and regional variables with 
a set of dummy variables each equal to one for each household.1s 

A household fixed-effects specification can be estimated only on the sub
sample of households that include at least one youth with disabilities and one 
without (table 6). The results of re-estimating the basic multivariate results 
without household fixed-effects on the subs ample are consistent with those 
obtained using the full sample, despite the potentially selected nature of this 
subsample. The household fixed-effects results for current school participation 
and for ever-attended school are likewise similar to those that exclude 
fixed-effects for the subsample. In one country (Burundi) the magnitude of the 
effect increases, in another (Mozambique) it decreases. But in most countries 
the estimated impact is virtually indistinguishable, suggesting that the associ
ation between disability and schooling among 6- to 17-year-olds is not simply 
a reflection of fixed household attributes, such as parental neglect, but rather a 
more direct effect of disability on schooling. 

Relative Magnitude of School Participation Deficits 

How large is the deficit in school participation relative to other sources of 
inequality? The multivariate models can be used to compare school partici
pation gaps associated with disability, gender, urban or rural residence, and 
economic status (figure 1 }.19 

The deficit associated with disability is clearly large compared with other 
sources of inequality. In almost all countries it is larger than the deficit associ
ated with being female (which is a "surplus" in some countries). In most 
countries it is substantially larger than the deficit associated with rural residence, 
and it is usually larger even than the gap between the poorest and richest quin
tiles, typically one of the strongest predictors of entollment?O The exceptions are 
Burundi, Chad, and particularly India, where wealth gaps are larger than all 
other gaps; Burundi and Mozambique, where rural-urban gaps are larger than 

18. In this section, the probit model is replaced by a linear probability model. 
19. In each case the deficit is estimated at the means of the other variables. 
20. See Filmer (2005) for a comparison of wealth and gender gaps. See Ainsworth and Filmer 

(2006) for a comparison of the gaps associated with wealth and with orphan status. 

http:household.1s


TABLE 6. Effect of Disability on Schooling of 6- to 17-Year-Olds in Households with at Least One Child with and One 
Child without a Disability 

Current school participation Ever attended school 

Basic Household Basic Household Total number Number ages 
multivariate fixed-effects multivariate fixed-effects of observations 6-17 with 

(3) (4) (5) disabilities 

-0.49*** ,Bolivia -0.50*** (0.08) -0.43*** (0.08) -0.44*** (0.10) 187 61 

Burundia -0.24* ** (0.06) -0.31 ** * (0.08) -0.22*" * (0.06) -0.30** * (0.08) 136 61 

Cambodia (Socioeconomic Survey) -0.36<' *" (0.06) -0.39*** (0.07) -0040*"· (0.06) -0.42**" (0.07) 265 82 

Cambodia -0.21 *'''' (0.04) -0.22 * * * (0.05) -0.23*"* (0.04) -0.23*" (0.04) 649 189 

Chad -0.10 (0.10) -0.07 (0.11) -0.07 (0.10) -0.03 (0.11) 218 52 

Colombia -0.39"** (0.05) -0.39* ** (0.07) -0.48" * * (0.06) -0.48 * * * (0.07) 276 98 

India -0.05*** (0.02) -0.06* * (0.02) -0.04** (0.02) -0.05* * (0.02) 3,574 1,138 

Indonesia -0.51 *** (0.04) -0.51* ,'* (0.06) -0.43*** (0.04) -0.44*** (0.06) 545 208 

Jamaica -0.34*** (0.12) -0040*"· (0.12) -0.28*** (0.09) -0.34*** (0.11) 110 42 

Mongolia -0.25** * (0.04) -0.24*"* (0.05) -0.28*** (0.04) -0.28**" (0.04) 557 201 


-0.23**" (0.06) -0.13*" (0.06) -0.16** (0.05) -0.11" (0.06) 370 121 

Romania -0.41 *** -0.44""** (0.10) -0.34*"* (0.07) -0.36*** (0.10) 136 52 

South Africa -0.18*** -0.21 ""** (0.04) -0.19*** (0.03) -0.21 * .... (0.04) 1,039 361 

Zambia -0.20"** (0.05) -0.19*** (0.05) 700 253 


significant at the 1 percent at the 10 percent level. 
Note: Coefficients are from linear probability models. Basic specification includes age, age-squared, and dummy variables for gender, urban residence, 

economic quintile, and region; household fixed-effects specification includes age, age-squared, and a dummy variable for gender. Numbers in parentheses 
are robust standard errors. '!"i 

range in Burundi is 6-14. ~ 
Source: Author's analysis based on data described in the text. ..'" 
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FIGURE 1. Deficits in School Participation Associated with Various 
Characteristics 

Bolivia 

Burundi 

Cambodia 

Cambodia SES 
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• With disability 1m Female • Rural Ill! Poorest-richest quintile 

Note: Deficits shown are the marginal effects of dummy variables for each characteristic in 
multivariate probit models for 6- to 17-year-olds, except in Burundi, where the sample covers 
children ages 6-14. 

SouTce: Author's analysis based on data described in the text. 

those for disability; and Mongolia and Zambia, where wealth gaps are only 
slightly smaller than those for disability. In most countries, however, the gap in 
school participation between children with and without disabilities is about 
twice as large as that associated with rural residence or wealth.21 

21. An interesting additional question would be whether disability interacts with other 
characteristics in a way that reduces or exacerbates inequalities. A straightforward way to investigate 
this hypothesis is to estimate the multivariate model of school participation and include interaction 
terms between disability and each of the other covariates. Given the relatively small number of sample 
observations, however, the data do not typically yield statistically significant interaction terms--even 
when the magnitude of the interaction is relatively large-suggesting an inability to estimate these 
interactions with much precision. Because it is hard to assess whether this is caused solely by statistical 
power, these results are not reported here. They are reported in the supplemental appendix, available at 
http://wber.oxfordjournals.orgl. 

http://wber.oxfordjournals.orgl
http:wealth.21
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IV. CONCLUSIONS 

This analysis of data from 14 nationally representative household surveys con
firms the many data problems that earlier research has identified as hampering 
the establishment of a broad empirical base for developing policies targeted to 
people with disabilities in poor countries. The variation across surveys in the 
definition of disability makes cross-country comparisons difficult. The small 
number of people identified as disabled in surveys makes it hard to precisely 
estimate patterns in the data beyond simple correlations. 

Despite these limitations, but keeping them in mind, the data are neverthe
less revealing. Consistent with similar surveys the 14 surveys analyzed here 
identify about 1-2 percent of the population as having a disability. One 
country with two surveys and varying definitions suggests that the percentage 
is not always sensitive to the exact definition: different definitions can yield 
similar prevalence rates, and similar definitions can yield different prevalence 
rates. In addition, other aspects of the surveys, such as the training of enumer
ators or the use to which interviewees expect the survey to be put, might affect 
the overall estimated prevalence rates. 

Analysis of these datasets provides little evidence to suggest that children 
with disabilities are generally more or less likely to live in richer or poorer 
households. Adults with disabilities do typically live in poorer households, but 
much of this association appears to come from the fact that they have lower 
educational attainment. Given this finding, it is particularly worrisome that 
children with disabilities are almost always much less likely to participate in 
schooling than are other children. They are also less likely to start school, and 
in some countries they have lower transition rates. The school participation dis
ability deficit is typically larger than deficits associated with characteristics 
such as gender, rural residence, or economic status. 

This analysis suggests that in developing countries disability is associated 
with long-run poverty, in the sense that children with disabilities are less likely 
to acquire the human capital that will allow them to earn higher incomes. In 
all countries, the schooling gap between children with and without disabilities 
starts at grade 1, suggesting that efforts are needed to boost enrollments of 
children with disabilities at the earliest grades in order to increase education 
attainment for this population. The result that the disability deficit widens 
from grade to grade in countries that have achieved relatively high enrollment 
among children without disabilities suggests that special effort may be needed 
to keep children with disabilities in school. 

The results of this analysis should be treated as tentative. Better data are 
needed. Establishing clear and consistent measures of disability for use in 
household surveys and national censuses would be a start. A recent review 
(Mont 2007) suggests that questions that focus on functionality, concentrate 
on a core set of activities, and allow for variation in the degree of functional 
limitation (as opposed to the mere presence or absence of a limitation) should 
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be preferred. To build the quantitative evidence base for empirically grounded 
policies, these questions must be implemented within samples that are large 
enough to allow detailed analysis. An important complement to the infor
mation that would emerge from the analysis of such data would be evaluations 
of the impact of alternative interventions that attempt to increase enrollments 
among children and youth with disabilities. 
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ApPENDIX 

TABLE A-1. Definition of Disabilities in Covered Surveys 

Country/year 
of survey 

Bolivia 1997 

Burundi 2000 

Cambodia 
1999 

Cambodia 
2000 

Name of 
survey 

DHS 

MICS2 

SES 

DHS 

Definition used in survey 

Mentally retarded, deaf, mute, 
blind, paralyzed, crippled 

Presence of a physical handicap 
(missing upper or lower 
limbs, or other body part) 

Amputation of one or more 
limbs, inability to use one or 
more limbs, blind, deaf, 
mute, mentally disturbed, 
permanent disfigurement, 
other 

Physical impairment 

Question from survey 
instrument 

Does [X] have any of the 
following extreme physical 
impediments? 

Specific wording not available. 

Does X have a disability? If 
~yes," what type of 
disability does X have? 
[respondent chooses from 
coded answers]; What was 
the ca use of the dis a bility? 
[respondent chooses from 
coded answers]. 

Is there a person who usually 
lives in your household who 
has any type of physical 
impairment? Please give the 
name of each individual who 
has a physical impairment. 
For each individual, then 
ask: "Has X been physically 
impaired since birth, oc was 
X's impairment due to an 
accident:" [respondent 
chooses from coded 
answers]. 

(Continued) 
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TABLE A -1. Continued 

Country/year Name of Question from survey 
of survey survey Definition used in survey instrument 

Chad 2004 DHS 

Colombia DHS 
1995 

India 1992 NFHS (DHS) 

Indonesia 2003 SUSENAS 

Jamaica 1998 LSMS 

Mongolia 2000 MICS2 

Mozambique SES 
1996 

Missing limb, deformed limb, 
blind, deaf, mute, missing 
body part, behavioral 

Blind, deaf, mute, paralysis or 
missing limb, mental 
retardation, behavioral 
problem. 

Blind, limb impairment of 

Blind, deaf, mute, physical 
disability, mental disability. 

Physical or mental disability. 

Difficulty seeing, difficulty 
hearing 

Blind, deaf, mute, mental 
disability paralysis, 
amputated armIs), amputated 
leg(s), other. 

Is there a person in your 
household who .. .is missing 
a part of the body, for 
example a hand, an arm, or 
a leg, has difficulty seeing or 
is almost or completely 
blind; has difficulty hearing 
or is deaf; who has difficulty 
speaking or is mute; who is 
missing an extremity such as 
finger tips, toes, nose or ear; 
who has behavioral 
problems. 

Does [X] have one of the 
following health problems 
and how did they acquire the 
problem? [respondent 
chooses from coded 
answers]. 

Does anyone [in household] 
suffer from: with separate 
answers for: "Blindness?" 
with options "yes: partial; 
yes: complete; "no" and for 
"Any physical impairment of 
limbs?" with options "yes: 
hands"; "yes: legs"; "yes: 
both". 

Have a disability? If yes: "Type 
of disability" [respondent 
chooses from coded 
answers]; "Cause of 
disability" [respondent 
chooses from coded 
answers]. 

Is X physically or mentally 
disabled? 

Specific wording not available. 

Have a disability? If yes: "Type 
of disability" [respondent 
chooses from coded 
answers]; "Cause of 
disability" [respondent 
chooses from coded 
answers]. 

(Continued) 
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TABLE A-I. Continued 

Country/year 
of survey 

Name of 
survey Definition used in survey 

Question from survey 
instrument 

Romania 1995 

South Africa 
2005 

LSMS 

General 
household 
survey 

Amputation of limb, paralysis 
of limbs, ankylosis of limbs 
or column, physical 
deformation, unilateral or 
bilateral blindness, deafness, 
muteness, epilepsy, mental 
retardation, mental disorder 

Sight (blind/severe visual 
limitation), hearing (deaf, 
profoundly hard of hearing), 
communicating (speech 
impairment), physical (for 
example needs wheel chair, 
crutches or prosthesis, limb 
or hand usage limitation), 
intellectual (serious 
difficulties in learning, 
mental retardation), 
emotional (behavioral, 
psychological problems), 
other 

Do you suffer from a 
handicap? If yes: "Type of 
handicap" [respondent 
chooses from coded 
answers]. 

I am now going to ask about 
disabilities experienced by 
any persons within the 
household. Is X limited in 
his/her daily activities, at 
home, at work or at school, 
because of a long-term 
physical, sensory, hearing, 
intellectual, or psychological 
condition, lasting six months 
or more? If yes, "what 
difficulty or difficulties does 
X have?" [respondent 
chooses from coded 

Zambia 2003 LCMS Blind, partially sighted, deaf, 
dumb, crippled, mentally 
retarded, mentally ill, former 
mental patient 

answers]. 
Is X blind, partially sighted, 

deaf, dumb, crippled, 
mentally retarded, mentally 
ill, ex-mental [sic], or has 
multiple disabilities? 

Note: DHS is Demographic and Health Survey; MICS2 is End of Millennium Multiple 
Indicator Cluster Survey; SES is Socioeconomic Survey; NFHS is National Family Health Survey; 
SUSENAS is National Socioeconomic Survey; LSMS is Living Standards Measurement Study 
survey; LCMS is Living Conditions Monitoring Survey. 

Source: Author compilation. 
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The Impact of Decentralized Data Entry on the 

Quality of Household Survey Data in Developing 


Countries: Evidence from a Randomized 

Experiment in Vietnam 


Paul Glewwe and Hai-Anh Hoang Dang 

Computers were provided to randomly selected districts participating in a household 
survey in Vietnam to assess the impact on data quality of entering data within a day 
or two of completing the interview rather than several weeks later in the provincial 
capital. Provision of computers had no significant effect on the observed distribution 
of household expenditures and thus no effect on measured poverty. Provision of com
puters reduced the mean number of errors per household by 5-23 percent, depending 
on the type of error. Given the already low rate of errors in the survey, however, the 
goal of increasing the precision of the estimated mean of a typical variable can be 
achieved at a much lower cost by slightly increasing the sample size. Provision of 
additional computers did substantially reduce the time interviewers spent adding up 
and checking the data in the field, with the value of the time saved close to the cost of 
purchasing desktop computers. JEL Classification: CS1, C93, C42, 132, 015 

Household survey data are used for many policy and research purposes in 
developed and developing countries. Yet anyone who works with household 
survey data soon realizes that they can have many errors and inconsistencies. 
Statisticians call such errors nonsampling errors. Economists call them 
measurement errors. 

Reducing such errors in household surveys should lead to better research 
and better policies. Personal computers are a useful tool for this purpose. Data 
from survey questionnaires can be entered into personal computers using 
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software that detects data errors (see, for example, Grosh and Munoz 1996). 
Many detected errors can be resolved by returning to the households to gather 
more accurate information. 

Using personal computers to reduce nonsampling errors in developing 
countries is most effective when data entry takes place near the household, 
soon after the interview, because survey teams often work only a week or two 
in one area before moving to another, at which point it difficult for them to 
return to the previous area to correct errors detected by data-entry programs. 
Providing personal computers to survey teams could avoid this problem, l but 
doing so can be very expensive for statistical offices in developing countries. 
Before purchasing more computers, these statistical offices need to know the 
impact of buying more computers on the errors in the survey data they collect. 

This article analyzes a randomized experiment conducted in Vietnam in 
2002. Computers for decentralized data entry were randomly provided to some 
districts and not others. Such experiments are rare in developing countries. The 
first set of results focuses on per capita expenditures, as the survey's main 
purpose is to use expenditure data to measure poverty and household welfare. 
The data show no evidence that providing computers to each district affected 
measured per capita expenditures. 

A second set of results examines errors and inconsistencies in other vari
ables. Decentralized data entry reduces errors by 5-23 percent, depending on 
the type of error. The use of desktop computers in high population density 
areas has the largest impact. The gains in data quality from using more per
sonal computers are not cost-effective, however: raising the sample size would 
reduce measured variance at a much lower cost. Yet providing computers does 
reduce the time interviewers spend manually checking the data, and the value 
of the time saved is close to the cost of a desktop computer. 

This article is organized as follows. Section I describes the design of the 
experiment. Section II explains how to test for the impact of decentralized data 
entry and defines probable errors in the data. Section III reports the results, 
and section IV discusses the implications for data collection in Vietnam. 
Section V summarizes the findings and offers recommendations for developing 
country statistical offices. 

I. DESIGN OF THE EXPERIMENT 

In 2002 Vietnam's General Statistical Office (GSO) conducted the first 
Vietnam Household Living Standards Survey (VHLSS). Its main purpose is 
to monitor poverty and other indicators of household welfare in Vietnam 
(GSO 2006). 

1. The distance could be reduced to zero by providing interviewers with laptop computers, to 
enable them to enter data during the interview. This is called computer-assisted personal interviewing 
(CAPI). The decentralized data entry examined here did not use this method. 
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The 2002 VHLSS collected information from about 75,000 households from 
all of Vietnam's 61 provinces. Of these households, 45,000 were administered 
a questionnaire that solicited information on income and basic household 
characteristics. The other 30,000 were interviewed using a questionnaire that 
solicited the same information plus data on household expenditures. This study 
focuses on the 30,000 households interviewed using the second questionnaire. 
The 45,000 households that completed the first questionnaire are excluded 
because they were interviewed in the first half of 2002, whereas the experiment 
was implemented in the last three months of 2002. 

The sample for the 2002 VHLSS was drawn as follows. Vietnam's 61 
provinces were divided into urban and rural areas, creating 122 strata. 
Vietnam is divided into about 10,000 communes. The GSa drew a master 
sample of 3,000 communes, with the number of communes per stratum deter
mined by the square root of the number of households in those strata. Each 
selected commune was divided into several enumeration areas. One enumer
ation area was randomly selected from each of the 3,000 communes, with 
selection probabilities proportional to the number of households per area. 
From each selected enumeration area, 20 households were randomly selected, 
yielding a sample of 60,000 households. In early 2002 the sample was 
increased to 75,000 households by selecting five additional households from 
each enumeration area. The 30,000 households that completed the second 
questionnaire are a representative sample of all of Vietnam. 

All VHLSS survey teams have two interviewers and one supervisor. Each 
district has a single team, which conducts all the interviews in its district. 

This study estimates the impact on data quality of decentralized data entry 
using personal computers. More precisely, it examines the impact of providing 
data-entry computers at the district level, rather than the province level, for the 
2002 VHLSS. Providing computers to each district requires 10 times as many 
computers.2 

The VHLSS data are entered into computers at Province Statistical Offices in 
the provincial capital. District-based teams interview all sampled households in 
an enumeration area and check the data collected manually. This manual 
checking is very time consuming. Each district then sends the completed house
hold questionnaires to the provincial capital. Data entry is done at Provincial 
Statistical Offices, using personal computers with a data-entry program that 
detects more than 100 potential errors and inconsistencies. 

Under this system survey teams have few opportunities to return to house
holds to clear up errors or inconsistencies detected by the software when data 
are entered at provincial capitals. In contrast, the decentralized data-entry 
system evaluated here allowed survey teams to return quickly to households to 
correct errors or inconsistencies detected by the software. Because data can be 

2. In 2002 Vietnam had 607 districts and 61 provinces. Since then some provinces and districts have 
been split, increasing the numbers of both. 
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entered into computers in each district one or two days after an interview, 
errors and inconsistencies are detected by the software while a survey team is 
still working in the enumeration area. Thus teams can return to households for 
which the software detects errors, correct the errors, and enter the corrected 
data into the computer. 

To estimate the impact of decentralized data entry, a classic experi
mental design was used in 23 provinces during the fourth quarter 
(October-December) of the 2002 VHLSS. In those provinces all districts 
included in the fourth quarter of the survey participated in the experiment, a 
sample of 2,895 households in 202 districts. These districts were divided into 
"dispersed" and "compact" districts. "Dispersed districts" were districts too 
dispersed geographically to allow interviewers to return to the District 
Statistical Office in the district capital within 24 hours of the interview for 
some or all of the sampled households. Of the 202 districts in the "population" 
of the 23 provinces, 97 were classified as dispersed. Ten were randomly 
selected to be treatment districts; the other 87 were controls. The teams in the 
10 treatment districts received laptop computers for entering data from house
hold questionnaires at the enumeration area within hours of each interview. 

The other 105 districts in the 23 provinces were "compact districts"
districts small enough so that interviewers could return to the District 
Statistical Office within 24 hours of the interview. Fifteen districts were ran
domly selected as treatment districts; the other 90 were controls. Each treated 
district received a desktop computer, kept at the District Statistical Office in 
the district capital, which permitted data to be entered a day or two after each 
interview. 

Thus 25 of the 202 districts in the 23 provinces were randomly provided 
laptop or desktop computers to speed data entry and allow interviewers to 
return to any households for which the software detected unusual or inconsist
ent data. No additional training was given to interviewers or supervisors in the 
districts that received computers. 

II. TESTING THE IMPACT OF DECENTRALIZED DATA ENTRY 

This section describes the statistical methods used to estimate the impact of 
providing data-entry computers to each district in Vietnam. It also explains 
how the data were examined to detect nonsampling (measurement) errors. 

Statistical Methods Used to Estimate Impact 

The impact on data quality of changing a household survey's methodology can 
be assessed in two ways. First, one can estimate the impact of changes on 
observed means, variances, and other functions of variables of interest. Second, 
one can investigate how changes affect the prevalence of data errors. This 
subsection discusses statistical methods for both approaches. 
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Consider a variable y. It could be household income or expenditure, the 
number of errors in a completed questionnaire, a dummy variable indicating a 
household's poverty status, or the household's "poverty gap." (The poverty gap 
is the poverty line minus household income; it equals zero if this difference is 
negative.) The objective is to test whether the observed mean of y varies across 
the treatment and control groups. If, for example, y measures poverty, more 
accurate poverty measurement from improved data collection could induce 
reallocations of government resources to regions or households for which 
current data underestimate poverty. Examples of such research are Chaudhuri 
and Ravallion (1994) and Gibson and others (2003). 

Of course, changes in the observed mean of y as a result of new data collec
tion methods do not necessarily imply that the new estimate is better; a change 
could increase bias in the estimated mean. If the observed mean has changed, 
the new data collection method must be carefully considered to determine 
whether bias has increased or decreased. The rest of this subsection explains 
how the observed means of y were checked to determine whether they changed 
after decentralized data entry was implemented in Vietnam.3 

If y has a finite mean and variance, then by the Lindberg-Levy Central 
Limit Theorem its sample mean is asymptotically normally distributed; the 
asymptotic variance is Var[y]ln (n is the sample size). If the variance of y is 
equal across the treatment and control groups, the difference in the sample 
means of those two groups is also asymptotically normally distributed, with an 
asymptotic variance Var[y](l/n t + line), where nt is the sample size of the treat
ment group and nc is the control group. A potentially more precise test com
pares the difference in the means of the treatment and control groups of these 
households (which were interviewed in the fourth quarter of the survey) with 
the same difference for households interviewed in the first three quarters, a 
difference in differences test. If y has the same variance across all four groups, 
the double difference (j\, 4 - Ye, 4) (Yt, 123 - Yc,123) is asymptotically normal, 
with a variance of Var[y](lInt ,4 + I/nc,4 + I/nt ,123 + I/nc,123)' 

Regression analysis can test differences in the mean of y across treatment 
and control groups. Using only the fourth-quarter data, ordinary least squares 
regression of y on a constant and a dummy variable indicating the treatment 
group produces a coefficient on that variable with a t-statistic exactly equal to 

the test statistic for the difference in means described above. The test using all 
four quarters of data is replicated by regressing y on a constant, a dummy vari
able indicating residence (in any quarter) in a district that was treated in the 
fourth quarter, a dummy indicating households interviewed in the fourth 
quarter, and an interaction term between both variables. The coefficient on the 
interaction term tests whether the treatment affected the mean of y. 

3. For expositional ease the discussion refers to the variable y; more precisely, it concerns observed 
measurements of y. 



170 THE WORLD BANK ECONOMIC REVIEW 

Adding control variables to these regressions may improve the precision of 
the estimated coefficients. Since the treatment variable is uncorrelated with any 
variable, adding regressors will not lead to biased estimates of treatment 
effects. 

The first regression uses only the 2,895 households that participated in 
the experiment in the fourth quarter of the survey. Of these, 2,475 are in the 
control group and 420 are in the treatment group. They can be used to 
estimate 

(1) y = /30 + /31 P + pfx + e 

where y is the variable of interest, P is the "program" dummy variable that 
indicates households living in districts that received computers, x is a vector of 
control variables, and B is an error that is uncorrelated with P because P was 
randomized. All estimated standard errors in this article account for clustering 
at the enumeration area level. 

Ignoring the x covariates, /31 in equation 1 equals E[)\ 4 - Ye, 4], the differ
ence in the mean of y across the treatment and control districts for the 2,895 
households interviewed in the fourth quarter of 2002. That is, E[Yt, 4] = /30 + 
/31 and E[yc, 4] = /30, so E[Yt, 4 - Yc, 4] = /31, 

The second regression method adds the households interviewed in the first 
three quarters (January-September, 2002) in the 202 districts that participated 
in the experiment in the fourth quarter: 

(2) 

where Q4 is a dummy variable indicating households interviewed in the fourth 
quarter. Ignoring x, /33 E[(Yt, 4 - Ye, 4) - (Yt, 123 - Yc, 123)], the difference 
between the difference of the mean of y across the treatment and control dis
tricts in the fourth quarter and the analogous difference in the first three quar
ters. That is, ignoring covariates, equation 2 implies E[Yt, 4] = /30 + /31 + /32 + 
/33, ELYe, 4] = /30 + /3., E[Yt, 123] /30 + /32 and E[Ye, 123] = /30, so E[(Yt, 4 -
Yc, 4) - (Yt, 123 Ye, 123)] (/32 + /33) - /32 = /33, 

Adding a Px term to equation 1 and a Q4PX term to equation 2 allows one 
to estimate whether the program impact varies by household characteristics 
(X).4 Finally, separate regressions can be estimated for dispersed and compact 
districts, to see if the impacts vary across these two subexperiments. 

4, In theory, one should also add Q~ and Px as regressors to equation 2, but /32 should equal zero 
(the program should have no impact before its implementation), so adding Px is unnecessary. Q~ was 
added but later dropped, because it was seldom significant. 
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Direct Detection of Nonsampling (Measurement) Errors 

Examining a variable of interest to see whether changing survey procedures 
changes its mean or another function of its distribution indirectly assesses 
whether those changes affected errors in household survey data, because that 
approach does not search for explicit errors. In one sense, such indirect evalu
ation of changing survey procedures is all that is required, because only 
changes in the observed distributions of those variables affect policy decisions. 
Yet it is also instructive to search for measurement errors (or likely errors) 
directly in variables of interest and even in other variables, because this 
information can reveal whether particular types of households tend to yield 
error-ridden data. 

This section explains how to analyze measurement errors directly. Almost 
all variables from household surveys have errors, but only some errors 
are apparent in the data. Errors can be divided into those that can be detected 
by analyzing survey data and those that cannot. Examples of detectable errors 
are an age of ISO years or consumption of 10 kilograms of meat per person 
per day. Perhaps more common are inconsistencies between two or more vari
ables, such as a five-year-old child who is married. Examples of undetectable 
errors are an incorrect age of an adult (if it does not contradict other variables, 
such as date of birth) and errors in income or consumption expenditures 
(assuming no contradictions with other data). 

The distinction between detectable and undetectable errors is not always 
sharp. Some information may be doubtful but still possible, such as a 
IS-year-old who reports having finished secondary school or a farmer who 
reports unusually high fertilizer use per hectare. In practice, one can treat 
dubious data anomalies that have a small probability of being correct as detect
able errors and classify errors that produce unusual (but still plausible) data 
patterns as undetectable errors. Dividing errors into these two types is subjec
tive, but if the judgments made are explicit, the results should not be misleading. 

By definition, undetectable errors cannot be directly analyzed by examining 
the data; they can be examined only by reinterviewing households soon after 
the initial interview or by checking other data sources (for example, employer's 
payroll data).s 

Fortunately, detectable errors can be directly analyzed. It is useful to divide 
them into two subtypes: those explicitly checked by the 2002 VHLSS 
data-entry program and those that were not checked by that program but can 
be checked by examining the data. This distinction is important, because the 
data-entry software determines how much can be learned from analyzing each 
subtype of detectable errors. In particular, some data entry programs force the 

5. Undetectable errors can also be analyzed indirectly, by looking at changes in the distributions of 
the varia bles of interest after changing survey methods. 
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data to be consistent with all explicit error checks, so the data provided by the 
software are "error free"-that is, the data will never have detectable errors of 
the type checked by the software. Most important, if survey teams cannot 
return to households to clear up errors detected by the software, data-entry 
operators or other survey staff must change the data in the office to remove all 
apparent errors. Such changes could leave in place real errors if the "correc
tion" relies on guesswork, which is often the case. Thus checking only for 
errors that the software checks yields no information on the impact of survey 
design changes on nonsampling errors. In contrast, if the software does not 
force data-entry staff to "fix" errors that it detects and staff are not instructed 
to "correct" all detected errors, the effect of providing computers to each dis
trict may appear in the errors that the program explicitly checks (as well as 
other detectable errors, as explained below). 

Regardless of whether the software forces survey staff to "correct" the errors 
it finds, one can still detect improvements in data quality by examining errors 
not explicitly checked by the software. Intuitively, if moving data entry closer 
to where households are interviewed allows interviewers to return to house
holds to clear up errors detected by the program, the corrected data may 
reduce errors that are not explicitly checked by the software. For example, the 
data-entry program may find that the sum of the area of a household's plots of 
land does not equal the reported total amount. Explicit checking may detect an 
error in a plot's area, and correcting that error could lead to more accurate 
crop yields on that plot of land. This article examines both types of detectable 
errors. 

The 2002 VHLSS income and expenditure household questionnaire has nine 
sections (box 1). The VHLSS data-entry program performed more than 100 
data checks. Space constraints preclude describing any but the most common. 
First, several questions involved summing numerical values from specific ques
tions; many data checks in the program verified those sums. Second, a few 
checks verified whether the number of people with information from a given ques
tionnaire section matched the people listed in the household roster (Section 1). 
For example, Section 3 (employment) was to be completed for all household 
members aged 10 and older; one check is whether Section 3 included infor
mation for everyone in the household roster age 10 or older. Third, several 
data-entry checks involved questions about household participation in certain 
production activities. If the household reported participation, the data-entry 
checks looked for the expenditures on or income from those activities; if the 
household reported no involvement in an activity, the expenditures or income 
for that activity should be zero (or missing).6 Fourth, for households reporting 
land owned or livestock or crops sold or used for other purposes, the sum of 

6. The questionnaire uses skip codes, so households reporting no involvement in an activity will 
have missing values for that activity's income and expenditure variables. In practice, the skip codes were 
almost always followed, and missing data that should not be missing are rare. 
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the dis aggregated amounts (for example, certain types of land or specific uses 
of livestock or crops) should equal the total amounts reported for all types or 
uses. Fifth, many questions had preassigned codes (such as occupation codes or 
industry codes); the software checked that the values recorded in the data 
matched one of these codes. The program does not "force" data to be consist
ent; data-entry personnel can enter data that violate the checks performed by 
the data-entry program. 

Box 1. STRUCTURE OF 2002 VHLSS INCOME AND EXPENDITURE 

HOUSEHOLD QUESTIONNAIRE 

Section 1: List of Household Members (Roster) 
Section 2: Education 
Section 3: Employment 
Section 4: Health 
Section 5: Income and Other Inflows of Money 

Part A. Income from Salary and Wages 
Part B. Agricultural, Forestry, and Fishery Activities 

1. Agricultural, Forest, and Aquaculture Land 
2. Agricultural Production 
3. Income from Livestock 
4. Income on and Expenses for Farm Services 
5. Income from and Expenditure on Tree and Forest Crops 
6. Income from and Expenditure on Aquaculture 

Part C. Nonfarm Businesses and Processing Farm, Forest, and Fishery 
Products 

Part D. Other Sources of Income 
Section 6: Expenditure 

Part A. Expenditure on Food and Drink 
Part B. Expenditure on Nonfood and Other Expenditures 
Part C. Other Expenses (contributions, taxes, and so forth) 
Part D. Other Expenses not Included as Expenditure (savings, 

insurance, and so on.) 
Section 7. Fixed Assets and Durable Goods 
Section 8. Housing 
Section 9. Participation in Poverty Alleviation Programs 

Source: GSO 2006. 

The 2002 VHLSS data-entry program undoubtedly detected many errors. 
The protocol for correcting errors (for control group households) was the fol
lowing. The supervisor at the provincial capital, where all data were entered, 
corrected "obvious" errors in the provincial office. For errors without obvious 
resolutions, the supervisor was to telephone the district office to ask the district 
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team to investigate, including (if necessary) by revisiting the household. Little 
is known about what actually happened, but examination of the data for the 
types of errors detected by the program reveals very few errors (about 0.03 per 
household). Thus the data-entry program was used to "clean" almost all errors 
explicitly checked by that program. The extent to which the corrections were 
valid, as opposed to "educated guesses" by survey teams at the provincial and 
district levels, is unclear; discussions with survey staff suggest that they made 
very few revisits to households. 

Almost every section of the questionnaire has variables, or combinations of 
variables, that were not checked by the data-entry program but could have 
errors or inconsistencies. For example, Section 1 collected data on gender, 
relationship to the household head, date of birth, age, and marital status. 
Possible inconsistencies among these variables include age and date of birth; 
people identified as the head's spouse who report not being married; people 
reported as children of the head who are no more than 14 years younger (or 
more than 50 years older) than the head; and the head and his or her spouse 
reporting the same gender. Inconsistencies may also exist across sections, such 
as young children with high levels of education, households that report being 
self-employed farmers but report neither owning nor renting land, and house
holds that report consuming a certain crop grown by the household but not 
reporting growing that crop in the agriculture section. (The appendix in the 
long version of this article, available at http://wber.oxfordjournals.orgl, pre
sents an extensive list of errors, inconsistencies, and likely errors that were not 
checked by the 2002 VHLSS software.) 

Several control variables (x) were added to the regression analysis of detect
able errors. First, to control for unobserved quality in survey personnel, pro
vince dummy variables were added (district dummy variables yielded similar, 
but less precise, results). Second, household size was added; because many 
questionnaire sections collect information on each household member, larger 
households provide more information and thus have more opportunities 
for errors. Third, per capita expenditure was added; wealthier households 
buy more goods, increasing the amount of information collected and thus 
increasing opportunities for errors. 

III. EMPIRICAL RESULTS 

This section uses the methodology described above to estimate the impact of 
decentralized data entry on the measured distribution of per capita expenditures 
and in the number of errors in the data. Per capita expenditure is of particular 
interest, because the VHLSS uses that variable to monitor poverty in Vietnam. 

Impact on the Mean and Variance of per Capita Expenditures and on Poverty 

Vietnam's GSO implements the VHLSS every two years. The results on poverty 
receive widespread attention both inside and outside Vietnam. This subsection 

http://wber.oxfordjournals.orgl
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examines whether introducing computers in each district changed the observed 
distribution, and functions of the distribution, of per capita expenditures. 

If measurement errors were random (uncorrelated with per capita expendi
tures), with a zero mean, then reductions in measurement errors from 
providing computers to each district would not affect the mean of observed per 
capita expenditures but would reduce the observed variance. Since most 
Vietnamese are not poor, reduced variance would reduce measured poverty 
(Ravallion 1994). Yet measurement errors may not be random, so decentra
lized data entry could affect the mean of observed expenditure, leaving the 
impacts on variance and poverty ambiguous. 

To assess the impact of decentralized data entry on measured per capita 
expenditures, the density function of that variable can be compared for the 
treatment and control households in the fourth quarter of the survey. In both 
panels of figure 1 the density for treatment households lies to the right of the 
density for control households, but only slightly so. The densities for log per 
capita expenditures suggest that the variance of the treatment households may 
be larger than the variance for control households, albeit only slightly. Indeed, 
Kolomogorov-Smirnov tests fail to reject, even at the 10 percent level, the null 
hypothesis that the distributions of per capita expenditure for the treatment 
and control groups are equal. 

Next consider parametric tests for particular summary statistics, starting 
with the variance (table 1). The standard deviation of expenditures per 
capita is larger for the treatment group than for the control group, indicat
ing that any "corrected" errors tended to regress to the mean (positive 
errors for low per capita expenditures and negative errors for high values). 
The Brown and Forsythe (1974) robust test of equality of variances (which 
is needed, because figure 1 shows that the distribution of expenditures per 
capita is skewed) reveals that this difference is statistically significant 
(p-value of 0.04). 

This statistical significance is doubtful, however, for several reasons. First, 
applying that test to log per capita expenditures fails to reject the null hypoth
esis of equal variances at the 5 percent level (though it does at the 10 percent 
level). Second, and more important, these tests are biased toward rejecting the 
null hypothesis, because they ignore the fact that the data are clustered and 
weighted, which (if properly accounted for) raises the standard error of almost 
any test statistic. Third, the statistical significance of the difference in variances 
was also checked by bootstrapping (accounting for clustering); the null hypo
thesis of equal variances was not rejected, even at the 10 percent level. Thus 
there is little evidence that providing computers to each district affected the 
variance of per capita expenditures. 

Turn now to the mean of per capita expenditures. By definition, random 
measurement errors have a zero mean and thus cannot affect the mean. If their 
mean is not zero, and decentralized data entry reduces measurement errors, the 
mean of observed expenditures should differ across treatment and control 
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FIGURE 1. Kernel Density Estimates of per Capita Expenditures 
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Note: Automatic bandwidths are used for all kernel density estimates. 

Source: Authors' analysis based on data described in text. 


groups. The second line of table 1 shows that the mean for the treatment group 
is 3,911 thousand dong, about 7.5 percent higher than the mean for the 
control group (3,636 thousand dong). The difference (275 thousand dong) is 
statistically insignificant (using tests that incorporate clustering and sample 
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TABLE 1. Differences in Distribution of per Capita Expenditures 

Statistic Treatment group Control group Difference 

Standard deviation 4,034.0 3,680.5 353.5 
(thousands of dong) 

Mean (thousands of dong) 3,910.9 3,636.4 274.6 (416.7) 
Poverty rate 0.250 0.269 -0.019 (0.037) 
Poverty gap 0.061 0.060 0.001 (0.012) 
Squared poverty gap 0.024 0.020 0.004 (0.007) 

Note: Numbers in parentheses are standard errors of the differences in means. The difference 
for the standard deviation is statistically insignificant, as explained in the text. Sample size is 
2,895 for all rows. 

Source: Authors' analysis based on data described in the text. 

weights). Thus provision of computers had little effect on the mean of measure
ment errors (whether zero or nonzero) in per capita expenditure, leaving 
unchanged any bias caused by those errors. 

Introducing computers at the district level could affect poverty, as measured 
by per capita expenditures, even if it does not affect mean expenditures. 
Districts that received computers have a slightly lower poverty rate, but the 
poverty gap was almost identical and the squared poverty gap (which is 
sensitive to inequality among the poor) was slightly higher. None of these 
differences is statistically significant, suggesting that providing computers to 
each district had no effect on measured poverty. 

Double-difference estimates of the impact of decentralized data entry may be 
more precise and therefore more likely to detect any impacts (table 2). The 
standard errors of these double-difference estimates (equation 2, without 
covariates) for mean per capita expenditures and the three poverty indices 
reveal no increase in precision, and all differences remain insignificant. 

TABLE 2. Double-Difference Estimates of Change in per Capita Expenditures 

Rounds 1-3 Round 4 

Treatment Control Treatment Control Double-
Statistic group group group group difference 

Mean (thousands of 3987.6 3135.5 3762.2 3704.2 -794.1 (592.3) 
dong) 

Poverty rate 0.253 0.282 0.259 0.260 0.027 (0.048) 
Poverty gap 0.053 0.061 0.061 0.056 0.012 (0.014) 
Squared poverty gap 0.016 0.019 0.023 0.Q18 0.008 (0.007) 

Note: Numbers in parentheses are standard errors of the differences in means. Sample size 
is 11,040 for all rows. Figures for Round 4 are slightly different from those in table 1 because 
40 observations were dropped from five districts that were surveyed in Round 4 but not in 
Rounds 1-3. 

Source: Authors' analysis based on data described in the text. 
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TABLE 3. Regression Estimates of Program Impacts on Error Rates 

Regression coefficients on 
Mean errors per household computer-variable 

Quarter 4 
Quarters 1, Quarter treatment 

2, and 3 4 group (with Double-difference 
(before control district-level Level regression regression (all 

Source of errors experiment) group computers) (quarter 4 only) quarters) 

All individual 0.256 0.229 0.190 -0.183 (0.201) -0.249 (0.196) 
sections 

Household sections 0.073 0.077 0.047 -0.479 (0.310) -0.434 (0.303) 
All sections 0.329 0.306 0.236 -0.278* (0.164) -0.307* (0.162) 

*Statistically significant at the 10 percent level. 
Note: Results are negative binomial regression estimates. All figures are for the 23 provinces 

that participated in the experiment. All regressions include a computer dummy variable, province 
dummy variables, household size, and expenditure per capita. Double-difference regressions add 
quarter dummy variables. Numbers in parentheses are standard errors, which account for clus
tered sampling. Sample sizes are 2,895 for the level regressions and 11,040 for double-difference 
estimates. 

Source: Authors' analysis based on data described in the text. 

To summarize, both parametric and nonparametric methods find no impact 
of decentralized data entry in Vietnam on the distribution of per capita expen
ditures or poverty indices. Point estimates of differences are small, especially 
in table 1. Providing data-entry computers to each district is thus unlikely to 
generate results that would change Vietnam's economic policies. 

Impact on Detectable Errors 

Level and double-difference estimates are presented for the full sample (compact 
and dispersed districts), with each row representing a separate negative binomial 
regression (table 3)? The fourth and fifth numbers in each row are the negative 
binomial coefficients that estimate the impact on errors of providing district-level 
computers; the fourth number is an estimate of f31 in equation 1, and the fifth is 
an estimate of f33 in equation 2. If decentralized data entry reduces errors, these 
coefficients should be negative. Standard errors are given in parentheses. 

The first row examines all errors for individual level sections of the VHLSS 
questionnaire. The mean number of errors for all these sections is 0.256 for quar
ters 1-3 and 0.229 for the fourth-quarter control group. Both are larger than the 
treatment group mean (0.190), but these differences are statistically insignificant 
in both the level and double-difference regressions. The second row examines all 
errors in the household-level sections of the VHLSS questionnaire. The mean 

7. All regressions were also estimated using ordered probits; the results were very similar. Additional 
estimates for individual sections of the VHLSS questionnaire are given in the online version of this 
article, available at http://wbeLoxfordjournals.org!. 

http:http://wbeLoxfordjournals.org
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errors for quarters 1-3 (0.073) and the fourth-quarter control group (0.077) are 
noticeably higher than for the fourth-quarter treatment group (0.047), but the 
estimated impact falls just short of significance at the 10 percent leveL 

The third row sums both individual- and household-level errors. Among 
households interviewed in quarters 1-3 there are 0.329 errors per household; 
for the fourth-quarter control group there are 0.306. The figure for districts 
given computers in the fourth quarter is 0.236. The last two numbers suggest 
that decentralized data entry reduced aggregate errors by 23 percent, a 
statistically significant difference (at the 10 percent level) for the level and 
double-difference estimates. A simple t-test of the difference in means across 
the treatment and control groups in the fourth quarter is also statistically 
significant (at the 10 percent level). 8 

These results combine compact districts, which received desktop computers, 
and dispersed districts, which received laptops. The impact of providing 
computers could vary by type of computer or type of district. Survey teams in 
dispersed districts travel to the enumeration areas and stay there for several 
days before returning to the district capitals. The working conditions are diffi
cult, suggesting potential for large reductions in errors from bringing data 
entry closer to interview sites. On the other hand, using laptops in these areas 
could entail additional difficulties, such as the lack of electricity for recharging 
batteries or the damage caused to computers by moving them frequently. 

For dispersed districts, in the individual sections of the questionnaire there is 
no apparent impact of providing computers on total errors: the fourth-quarter 
control group had slightly fewer errors (0.251) than the treatment group (0.266) 
(table 4). The regression estimates show a statistically insignificant negative 
impact of providing laptops on individual-level errors. Yet the mean errors on 
the household-level sections in the treatment group (0.045) are less than half of 
the mean in the fourth-quarter control group (0.105), a statistically significant 
effect (at the 5 percent level). With both types of errors combined, the mean 
errors for treatment group households (0.311) is 13 percent lower than the error 
for the fourth-quarter control group (0.356), but it is statistically insignificant. 

Providing desktop computers to compact districts reduces errors on 
individual-level sections by 41 percent, from 0.213 to 0.126 (table 5). This is 
statistically significant (at the 5 percent level) in the level regression but not in 
the double-difference regression. The drop in household-level errors is smaller 
(about 21 percent) and statistically insignificant. Combining both types of 
errors yields a 37 percent reduction in errors (from 0.266 to 0.168), which is 
statistically significant at the 5 percent level in the level regression and at the 
10 percent level in the double-difference regression. 

8. The online version of this article examines errors of consistency between what households report 
as consumption from own production in the food expenditures section of the VHLSS questionnaire and 
what they report regarding crops grown and animals raised in the farming section. There was no 
discernable impact on such errors of providing computers to each district, but these data were very 
noisy and some apparent errors may not be errors at all. 
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TABLE 4. Regression Estimates of Program Impacts on Error 
Rates: Dispersed Districts 

Regression coefficients on 
Mean errors per household computer-variable 

Quarter 4 
Quarters 1, Quarter treatment 

2, and 3 4 group (with Double-difference 
(before control district-level Level regression regression (all 

Source of errors experiment) croup computers) (quarter 4 only) quarters) 

All individual 0.235 0.251 0.266 -0.254 (0.365) -0.237 (0.330) 
sections 

Household sections 0.077 0.105 0.045 -0.928** (0.438) -0.838" (0.415) 
All sections 0.313 0.356 0.311 -0.427 (0.305) -0.383 (0.285) 

• * Statistically significant at the 5 percent level. 
Note: Results are negative binomial regression estimates. In addition to the computer dummy 

variable, all regressions include province dummy variables, household size, and per capita expen
ditures. The double-difference regressions add quarter dummy variables. Numbers in parentheses 
are standard errors, which account for clustered sampling. The sample size was 1,285 for the 
level regressions and 4,840 for the double-difference estimates. 

Source: Authors' analysis based on data described in the text. 

The different results in the dispersed and compact districts make sense. 
Dispersed districts are very rural, and almost all adults are self-employed 
farmers; most households complete the detailed household-level agricultural 
section. Because they are less likely to work for wages, seek medical care, or 

TABLE 5. Regression Estimates of Program Impacts on Error 
Rates: Compact Districts 

Regression coefficients on 
Mean errors per household computer-variable 

Quarter 4 
Quarters 1, Quarter treatment group Double

2, and 3 4 (with difference 
(before control district-level Level regression regression (all 

Source of errors experiment) group computers) (quarter 4 only) quarters) 

All individual 0.282 0.213 0.126 -0.573** (0.291) -0.476 (0.303) 
sections 

Household sections 0.068 0.053 0.042 -0.290 (0.496) -0.133 (-0.484) 
All sections 0.350 0.266 0.168 -0.536"* (0.224) -0.439~ (0.230) 

*Statistically significant at the 10 percent level. 
*.-Statistically significant at the 5 percent level. 
Note: Results are negative binomial regression estimates. In addition to the computer dummy 

variable, all regressions include province dummy variables, household size, and per capita expen
ditures. The double-difference regressions add quarter dummy variables. Numbers in parentheses 
are standard errors, which account for clustered sampling. The sample size was 1,605 for the 
level regressions and 5,660 for the double-difference estimates. 

Source: Authors' analysis based on data described in the text. 



Glewwe and Dang 181 

send their children to school, they provide less information on the individual 
sections. Because they provide more data on household-level sections and less 
data on individual-level sections, they are more likely to have household-level 
errors and less likely to have individual-level errors than are households in the 
(more-urbanized) compact districts. This tendency, seen in the first columns 
of tables 4 and 5, implies that improved data entry will have greater effects on 
household-level errors in dispersed districts and on individual-level errors 
in compact districts. 

Does the impact of providing computers vary across households? The ques
tion can be investigated using regression analysis by adding interaction terms 
between the program dummy variable (P) and certain household characteristics 
that may increase errors. One example is household size: more household 
members giving individual-level information implies more opportunities for 
errors. Another is per capita household expenditures: better-off households 
purchase more food and nonfood goods, own more durables, and use more 
health services, increasing the data collected and thus the possibilities for 
errors. A third example is the education of the household head (the primary 
survey respondent): better-educated household heads may make fewer errors 
answering household questions. Surprisingly, none of these three interaction 
terms is statistically significant; no observable household characteristics appear 
to increase or reduce the incidence of errors. 

IV. IMPLICATIONS l'OR DATA COLLECTION IN VIETNAM 

Providing data-entry computers to each district (instead of each province) has 
little effect on the measured distribution of per capita expenditures and thus 
little effect on poverty estimates for Vietnam. Providing computers to districts 
does reduce detectable errors in the VHLSS for many variahles, however. 
When errors of consistency for reported consumption of home-produced crops 
and livestock are included, introducing computers reduces errors by only (a 
statistically insignificant) 5 percent. When such errors are excluded, providing 
computers to districts reduces errors by (a statistically significant) 23 percent. 
Errors are reduced in both dispersed districts (which received laptops) and 
compact districts (which received desktops), but the drop in errors was larger 
in compact districts (37 percent) than in dispersed districts (13 percent). The 
impact of computers did not vary by household characteristics. 

Does decentralized data entry merit the cost of purchasing computers for all 
607 districts in Vietnam? The GSO spends about $500 on desktop computers and 
about $1,200 on laptops; both require $100 in training costs. About one-third of 
Vietnam's districts are dispersed and thus require laptops. Assuming that 407 
desktop computers and 200 laptops are needed, the total cost is $504,200. 

It is harder to value the benefits of purchasing computers. None was found 
in terms of improved measurement of poverty or per capita expenditures. But it 
appears that providing computers reduces errors for many other variables. 
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To assess the value of reducing these errors, consider a random variable x 
and two alternatives for reducing the standard error of its estimated mean: 
increasing the sample to reduce the contribution of sampling error to the stan
dard error (of the estimated mean of x) or providing computers to reduce non
sampling errors. The standard error of the mean of x is the standard deviation 
of x divided by the sample size: SD(x)/Vl'P Assume that the errors have a 
mean of zero and are uncorrelated with the true value of x. 10 Providing compu
ters reduces SD(x)/VN by reducing random measurement error and thus 
reducing SD(x); increasing the sample reduces SD(x)/VN by increasing VN. 

Consider the likely impact on SD(x) of providing computers to each district. 
Assume that all errors, including those corrected by providing computers, have 
a zero mean, are uncorrelated with the true x, and have a standard deviation 
equal to SD(x). The last assumption likely overestimates the true standard devi
ation of these errors. In particular, the difference between two observations 
randomly drawn from a normal distribution (the error from replacing the value 
of x for one household with that of another randomly selected household) is 
0.798 x SD(x) (Johnson and others 1994), so what follows is an upper bound 
of the impact on SD(x)/VN of providing computers to each district. Finally, for 
simplicity suppose that x is usually measured without error, but for a small 
fraction of the observations (denoted by k) the observed x is the sum of the 
true value and the random error with a standard deviation of SD(x). Thus the 
standard deviation of observed x equals .JT+k multiplied by the true standard 
deviation of X.II 

Providing desktops to compact districts reduced the mean errors per house
hold from 0.266 to 0.168 (see table 5). This result was based on checking 
about 40 variables, which implies a reduction in the error rate (k) from about 

9. This standard error assumes a simple random sample. Yet almost all household surveys, including 
the VHLSS, have a multistage clustered sample design. The analysis presented here still holds, because 
the correct standard error of the estimated mean is pSD(x)/VN, where p is the design effect, which is 
unchanged when either more computers are added or the sample size is increased using the same 
multistage clustered design. 

10. It is impossible to determine whether measurement errors are biased (have a nonzero mean), but 
the results presented in section II reveal no evidence that providing computers affected a ny bias that 
exists for per capita expenditures. It is also impossible to determine whether measurement errors are 
correlated with the true values of variables. Yet in most Cases correlated errors raise the variance of 
observed x, so the following analysis is relevant. To see this, let x' denote the true value of x and let u 
be the measurement error, so x, the observed value, is x* + u. Assume a linear correlation between u 
and x*: u = {3(x· /Lx') + e, where /Lx' is the mean of x' (to ensure that u has a zero mean) and e is a 
random error uncorrelated with x'. Thus VarIx) VarIx' + u) = Var(x*(1 + {3) {3/Lx' + e) (1 + 
{3)2Var(x*) + Var(e). Clearly, VarIx) > Var(x·) if the correlation is positive ({3 > 0). For negative 
correlation ({3 < 0), VarIx) < Var(x') only if (2{3 {32)Var(x*) > Var(e). Intuitively, for VarIx) < 
Var(x') the impact of the negative correlation must outweigh that of the random component (e) of u. 

11. Given these assumptions, the variance of observed x is the variance of the "true" values plus the 
variance of the random errors that occur for k percent of the sample. The variance of the random errors 
that occur for k percent of the sample variance equals the variance of the true values of x, so the 
variance of the observed values is 1 + k times the variance of the true values, and the standard 
deviation is (1 + k)1I2 times the true standard deviation. 
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0.0067 to about 0.0042 for a typical variable. Thus the benefit of providing 
computers to the 407 compact districts in Vietnam for reducing SD(x)/VN is 
that SD(x) decreases by a factor of )1.0067/1.0042 - 1, a reduction of 
0.1 percent. This gain is very small given its cost of $244,200 (407 x $600). 
Indeed, a similar gain is obtained by increasing the sample by 0.2 percent, that 
is, adding just 40 households to the approximately 20,000 households in the 
compact districts. Increasing the sample costs about $30 per household (per
sonal communication from GSa), so increasing the size of the sample by 40 
households would cost $1,200-just 0.5 percent of the cost of 407 new compu
ters. Even if the methods used in this article detected only one-fourth of the 
errors avoided by providing each district with a computer, so that providing 
computers reduces k from 0.0268 to 0.0168, provision of computers would 
reduce the standard deviation of observed x by only )1.0268/1.0168 - 1, or 
0.5 percent. This reduction in the standard error of the estimated mean of x 
can be realized by adding 200 households to the sample, at a cost of about 
$6,000, or 2.5 percent of the cost of 407 computers. 

Two other factors should be considered when assessing the benefits of pur
chasing computers for each district in Vietnam. First, the VHLSS is 
implemented every two years, so each computer can be used for two or three 
surveys before becoming obsolete; the appropriate comparison is thus 407 
computers and 400-600 households (generously assuming that the analysis 
uncovered only one-fourth of the errors in the data that computers would 
correct). Second, the computers can be used for two other surveys of similar 
size. Thus the increased precision of the estimated mean of x from buying com
puters is equivalent to increasing the sample (summing over three surveys) by 
1,200-1,800 households. The cost of increasing the sample to 1,800 is about 
$54,000, still only 22 percent of the cost of 407 new desktops. 

Yet another benefit of providing computers to each district is that they 
reduce the time VHLSS interviewers spend manually calculating sums and 
checking the data. According to Truong (2003), providing computers to each 
district saves about 3.5 hours of interviewer time for each household (for both 
dispersed and compact districts). 

The VHLSS covers 30,000 households. Given 607 districts in Vietnam, the 
average district contributes about 50 households. Thus purchasing a computer 
saves about 175 hours of interviewer time per district. Since the VHLSS takes 
place every two years and the computers last for two or three surveys, the use 
of computers saves about 500 interviewer hours. Including other surveys the 
Gsa could implement, using those computers could increase time saved to 
1,000-1,500 interviewer hours. The Gsa pays a typical interviewer in 
Vietnam about $0.20 per hour, so each computer purchased can reduce costs 
by $200 to $300. This is less than the $600 cost of a desktop computer 
(including training costs), but wages are rising in Vietnam and computer prices 
are falling; in a few years it may be cost-effective for the Gsa to purchase 
desktop computers for compact districts in Vietnam. 
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V. CONCLUSION 

Providing computers in Vietnam had little impact on measured poverty and per 
capita expenditures.12 Yet regression analysis shows a statistically significant 
23 percent reduction in (detectable) errors for many other variables (excluding 
errors of consistency between food consumption and production data). This 
reduction is higher for "compact districts" (41 percent), which were given 
desktop computers. Is this reduction worth the cost? Given the already low 
rate of errors in the VHLSS data, the answer appears to be "no." Simple calcu
lations (which assume random errors) suggest that standard errors in estimated 
means of variables of interest can be reduced less expensively by increasing the 
sample size slightly. 

Yet there is another benefit of providing computers to each district. One 
reason why the error rate of the VHLSS is low is that interviewers currently 
spend several hours manually checking each questionnaire. Truong's (2003) 
study suggests that each computer can save 1,000-1,500 hours of interviewer 
time, implying a savings per computer of $200-$300. A desktop computer 
costs $600, which is more than the amount saved, but with wages 
rising and computer prices falling, purchasing new desktop computers may be 
cost-effective in a few more years. 

These results shed light on the merits of moving data-entry computers closer 
to where interviewers work. Even so, several caveats must be kept in mind. 
First, the estimated impacts of providing more computers on observed per 
capita expenditures and poverty are imprecise. An experiment with a larger 
sample might reveal policy-relevant impacts on these variables. 

Second, estimates of the benefits of reducing errors in other variables assume 
that those errors are unbiased and uncorrelated with those variables' true 
values. The conclusion that reducing the standard errors of estimated means by 
providing more computers is much more expensive than doing so by increasing 
the sample depends on that assumption (although any change in assumptions 
about measurement errors must be dramatic to overturn this conclusion). 

Third, Vietnam's situation may differ from that of other countries. The 
experience of the first author in many developing countries suggests that house
hold survey data in other countries have far more errors, which implies greater 
benefits from introducing computers in other countries, especially those with 
higher interviewer wages. Moreover, the data analyzed here were already 
"cleaned" by the data-entry program, which may lead to underestimation 
of the benefits of computerized data entry (although the detectable errors 
examined were those that the program did not check). 

12. While the per capita expenditure variable is arguably the most important variable, the VHLSS 
measures many other variables; the authors have not (yet) attempted to investigate other variables as 
intensively. 

http:expenditures.12
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This last point suggests that more research of this type is needed. Given the 
cost of purchasing hundreds of computers, randomized experiments similar to 
this one should be conducted in any country considering decentralized data 
entry. For Vietnam this study contributed to the decision not to provide com
puters to each district. Research is also needed to determine whether providing 
computers reduces bias; this would require reinterviewing households or com
paring other data, such as employer records, with household survey data. 
Finally, when important policy decisions are made using one or two variables 
from a household survey, such as per capita expenditures, whenever a major 
change in data collection methods is made a randomized trial should be 
conducted with a sample size sufficient to detect changes in the distribution of 
those variables that have substantial policy implications. 
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