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Abstract
Violent conflict often appears to follow large numbers of refugees to their destination country.
This problem is well documented, but mechanisms linking large flows of migrants to violence
are not well understood. To better understand one mechanism, this article contributes theory
and evidence linking shock-like flows of migrants to violence through increases in food prices.
When food prices increase in subsistence economies, real wages decrease, and rebel groups,
who can take advantage of coercion and theft to procure food, have an opportunity for recruitment. Stabilizing food prices may limit the extent of recruitment and prevent greater violence.
Therefore, a policy change or intervention with food aid could prevent violence. By strategically providing food aid to areas that receive large flows of migrants and also have active rebel
movements, humanitarian organizations can counteract the demand pressure that shock-like
flows of migrants put on necessities like food.
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Introduction
In the Spring of 2015, approximately 140,000 people fled Burundi because of violence related

to the upcoming elections. This marked the end of a period of relative stability in Burundi that
began with the implementation of peace and repatriation negotiations in 2006. The outbreak of
violence is part of a repeated pattern in Burundi’s history. Since the 1970s, nearly every decade
has been marked by major outbreaks of violence, destabilizing coups, or civil war. Burundi is not
unique in its history of repeated peaks and troughs in violence. Even countries like Sudan and
Somalia, which have been mired in long civil wars, experience years of relative calm and years in
which the violence is particularly intense.
The periods of relative calm are important because they often present an opportunity for aid
agencies and asylum countries to encourage refugee repatriation, and refugees return home. Sometimes upon their return, refugees face improved conditions. There is less violence, political institutions are re-established and strengthened, economic activity and production increase, and growth
ensues (Crisp et al. 1997; Black and Gent 2006). Other times, however, refugees return only to
flee their country again a short time later. That is, the relative calm that is drawing refugees home
is not necessarily sustainable (Crisp 2000; Black and Gent 2006). Orderly, well-supported refugee
return may contribute to rehabilitation and growth following a civil war. However, large, sudden
flows of people can contribute to increases in violence.
The fact of large, sudden flows leading to violence has not escaped the notice of scholars
who study war. In fact, refugee flows are thought to be a source of contagion for conflict (Atzili
2007; Gleditsch 2007; Salehyan 2008), and scholars have linked refugee flows to violence through
two channels: (1) because they are or become militarized and work with rebels in their receiving
country or (2) because they cause additional economic and security burdens that lead to greater
instability (Salehyan and Gleditsch 2006).
The second explanation links a contagion theory of conflict to an expanding literature in economics that explores the relationship between economic decline and civil conflict. Harnessing data
on random variation in weather shocks and world price shocks, scholars are able to disentangle the
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two possible directions in the relationship between economic decline and violence. Findings generally suggest that bad economic conditions, that is, negative weather shocks and price shocks, lead
to civil war (Miguel, Satyanath, and Sergenti 2004; Nielsen et al. 2011; Dube and Vargas 2013).1
In their seminal work on weather shocks and conflict, Miguel, Satyanath, and Sergenti (2004)
posit a channel through which the shock leads to violence via rebel recruitment. This article uses
a similar channel, but the source of the shock is large flows of returnees.
In particular, this article examines how spontaneous return of refugees to their country of origin
is related to changes in food prices and violence in an ongoing civil war. Population movements
can operate like weather or price shocks also, leading to violence. When large numbers of people
arrive suddenly, demand for necessities and their corresponding prices increase. Furthermore,
when large numbers of people arrive suddenly, the labor market is flooded, and wages decrease.
These conditions can lead to increased underemployment or unemployment and a growing pool
of recruits for rebel forces. With more recruits, the rebels can perpetrate more violence. The
investigation helps explain how violence in civil wars can increase in response to refugee return
and clarifies plausible mechanisms.
To evaluate the proposed mechanism, this article uses a panel of 14 countries in sub-Saharan
Africa, a region where there are many civil wars and large refugee crises and subsistence economies
are common. The analysis instruments for refugee return with natural disasters and identifies
shock-like refugee return. In general, refugee return is associated with decreases in food prices.
However, refugee return shocks are different. The evidence is consistent with the theory. The
results establish that shock-like refugee return causes both food prices and violence to increase.
Further, net of food price increases, the effect of shock-like refugee return on violence is smaller
than when food price changes are not taken into account, suggesting evidence for the mechanism.
The rest of the paper proceeds as follows: A brief second section explores some general trends
in data from sub-Saharan Africa on refugee return, violence, and food prices. The third section
uses existing literature to describe a causal chain linking refugee return to food price increases,
1. See also Bazzi and Blattman (2014).
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rebel recruitment, and increases in violence. The fourth section discusses the project’s empirical
methodology, and the fifth section reviews the data. The sixth section presents results and discusses
the evidence for the theory. The conclusion explores key policy implications of the work. Importantly, food aid organizations face a trade-off. They can provide food to a rebel-controlled area
and feed rebels, or they can withhold food and create an environment in which rebel recruitment is
easier.

2

Trends in Returns, Deaths, and Civil War
Typically, scholars have studied civil war by focusing on onset and duration Sambanis (2002),

Fearon and Laitin (2003), and Collier and Hoeffler (2004). Implicit in this approach is a paradigm
about what happens with violence in civil war. The civil war starts, and violence increases or
intensifies until the war is resolved and violence decreases. Coupled with this civil war paradigm
is the prevailing wisdom about what refugees do. When violence is increasing, refugees flee, and
as the war winds down, there is less violence, and refugees return home. These paradigms for
trends of violence and refugee return are apparent in the data, but they do not tell the whole story.
This section expands on the puzzle at the beginning of the paper by exploring trends in Burundi
and what is now South Sudan. Refugee return being associated with new episodes of violence is
not a singular event in Burundian history. Another example of similar patterns is during the long
civil war in Southern Sudan. Furthermore, naive correlations among refugee return, violence, and
food prices across a 14-country panel in sub-Saharan Africa differ meaningfully, depending on the
number of refugees returning.
Figure 1 displays data from Burundi during the 1990s and 2000s. On the right, the trend in
violence (the gray curve) in Burundi is the kind of shape scholars have had in mind when studying
onset and duration of civil wars.2 Violence begins in the early 1990s, intensifies at the end of the
decade. By the mid-2000s, a peace treaty is implemented, and violence declines. Similarly, the
2. A flexible form smoothing algorithm is applied to the data.
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period from 2000 forward displays the expected trend in refugee return (the black curve). In the
late 1990s and early 2000s, while violence is at its peak, very few refugees return to Burundi. By
the late 2000s, when violence has significantly decreased, many refugees return. The trends in the
data partially support a prevalent paradigm about return and violence.
Figure 1: Trends in Battle Deaths and Refugee Return in Burundi, 1990-2010

However, two features highlight that the paradigm is a simplification. First, in the left graph,
the trend in the early 1990s is that refugee return is increasing with violence for part of the period.
Under some circumstances, the conventional wisdom is wrong, and refugee return is coincident
with increasing violence. Second, the data displayed on the left graph, with points and regression
lines, demonstrates that there is remarkable variation in both levels of violence and refugee return
over the two-decade period. Looking at refugee return and violence year by year also highlights
that in some years, refugee return is followed by notable increases in violence. In other years,
refugee return is followed by declines in violence. This project seeks to identify some conditions
under which refugee return is followed by increases or decreases in violence and thereby understand the variation better.
Figure 2 display data for Southern Sudan,3 and make plainer than the Burundi case that the
relationship between violence and refugee return is ambiguous. On the right, the graph does not
3. Refugee return is estimated based on countries of asylum and geographic proximity to current day South Sudan.
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Figure 2: Trends in Battle Deaths and Refugee Return in Southern Sudan, 1990-2010

display the paradigmatic parabolic pattern of violence in Southern Sudan.4 The decline in violence
in the early 1990s is due to significant losses by the Sudan People’s Liberation Army (SPLA).
For much of the early 1990s, violence and refugee return are positively correlated, decreasing
and increasing roughly simultaneously. The graph on the right reveals that even after the peace
agreement is signed in 2005, refugee return is followed by increases in violence in latter part of the
decade.
There is great variation in violence and refugee return within countries as civil wars wear on;
a key contribution of this article is that to establish that some of the variation can be explained by
food insecurity and increasing food prices driven by refugee return and demand on food. Thus,
I next consider trends in food prices along with refugee return and violence. Table 1 examines
correlations in these measures from 14 countries in sub-Saharan Africa.5 Simply put, the correlations among refugee return, food prices, and violence on the surface suggest very little relationship
4. This is partially because the civil war in question began in the early 1980s, a decade for which there is little
disaggregated data.
5. These descriptive statistics are from the core data set used throughout the paper. The panel spans from 20002010 and analyzes provincial-level variation in 14 countries of origin. Comparisons are in levels. Food prices are
based on yearly average staple foods (predominantly millet, sorghum, maize and cassava) from at least one market
in a province. Violence is measured by the number of battle deaths from organized group violence in the province
year. The median number of returnees in the data is 8. The average above median number of returnees is 365 and the
maximum number of returnees is over 10,000. More detail is available later in the empirical sections of the article.
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among the three. A pattern is clear, though; the relationship among these quantities is qualitatively
different for small and large refugee return.
Table 1: Correlations among Refugee Return, Staple Food Prices, and Violence
All Positive Return
Return & Food Prices
Return & Violence
Food Prices & Violence

Below Median Return

0.0188
−0.0662
−0.1285

0.0999
−0.0458
−0.1429

Above Median Return
−0.0462
−0.0716
−0.0847

There are two critical observations from the correlations. The first is that they are all relatively
small. None of the correlations is above 0.15 in magnitude. The second is that the relationship
between food prices and refugee return is different when the return is large from when the return
is small. In general, when more refugees return home, food prices go up (positive correlation of
0.0188), and violence goes down (negative correlation, -0.0662). This is roughly consistent with
prevailing notions of the relationships. More returnees means more food demand, and prices go
up, thus the positive correlation between returnees and food prices. Similarly, refugees are more
willing to return home when violence is declining. This means that food prices are increasing
while violence is decreasing, thus a negative correlation (-0.1285).
The middle and last columns break out the correlations for below-median return and abovemedian return. The relationships among refugee return, food prices, and violence change appreciably as the volume of refugee return increases. When the sample includes only below-median
volumes of returnees, the signs of the correlations remain the same as in the whole sample. The
relationship between refugee return and food prices gets stronger (a larger and positive correlation
0.0999), but the relationship between returnees and declining violence gets weaker (a smaller and
negative correlation -0.0458).
When the sample includes only the above-median volume of returnees, the relationship between the volume of refugee return and food prices reverses. Among large numbers of refugees,
when return increases, food prices decrease (a negative correlation, -0.0462), and the level of violence still decreases (negative correlation, -0.0716). Finally, regardless of the volume of refugee
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return, the relationship between violence and food prices is negative. In other words, as food prices
go up, violence goes down.6
The superficial relationships between refugee return and food prices and between refugee return and violence are not particularly strong. This is probably because there are countervailing
trends. As is evident from the cases of Burundi and South Sudan, sometimes violence increases
with refugee return, and sometimes violence decreases with refugee return. Similarly, there are
countervailing relationships between food prices and refugee return. Generally, food prices do increase with refugee return. However, this is not true on average among large groups of refugees,
where food prices decrease. The remainder of this paper aims to make sense of these ambiguous
relationships.

3

Theoretical Framework: Returnees and Violence
How can large groups of refugees returning home cause violence in the country of origin?

Large, sudden flows of returnees can operate like an economic shock. These returnee shocks can
explain increases in violence because unexpected large groups of refugees, in the absence of food
aid, increase food demand, and prices go up. If rebels can steal or coerce to get food, the food
price increases can make rebel recruitment easier.
Refugee return can be an economic shock when refugees return in sufficiently large numbers
in a short period of time. This seems most plausible when refugees have to travel a relatively short
distance to return home and when the institutions and infrastructure to facilitate planning for the
refugees are relatively poor or nonexistent.7
When prices on necessities go up in a subsistence economy, this is tantamount to a real wage
decrease, which can lead to underemployment and unemployment. From here the logic is the
6. There are many accounts that could explain this correlation, and it probably rests largely on the roles of development and humanitarian aid in the conflict and post-conflict setting. While the paper is suggestive of implications for
development and humanitarian aid, the subject is beyond the scope of this project.
7. It is in this case that the returnee influx might best mirror the refugee flows that are the subject of the civil war
contagion literature. See also Gleditsch (2007) and Gleditsch, Salehyan, and Schultz (2008).

8

same as Miguel, Satyanath, and Sergenti (2004). Armed groups take advantage of the economic
situation, recruiting the underemployed and unemployed, leading to more violence.
In countries with subsistence economies that are based on agrarian activity, food and the price
of food are particularly important. Given the critical nature of food and food prices in subsistence
economies, food prices may help explain how large, unexpected flows of returnees can lead to
greater violence in an ongoing civil war. The impact of food prices in the developing world differs
from the industrialized world in two important ways. First, when people in subsistence economies
buy food, they tend to buy raw materials like flour or grain, rather than processed food like bread,
which means a greater proportion of what they pay is directly related to the cost of the raw material.
Second, people in subsistence economies spend a greater proportion of their resources on food. It
is not surprising, given the role of food, that changes in food prices can have huge impacts in
developing countries. This insight underlies this paper’s theoretical model.

3.1

A Model of Demand Shocks and the Labor Market

Thinking of refugee return as the shock that will start the process, I embed the choice to become
a rebel in a labor market framework. An influx of returnees represents a food demand shock. In
response to the increased demand for food, food prices increase. In the absence of a corresponding
wage increase, the increase of food prices is tantamount to a real wage decrease. Assume that a
rebel organization benefits from economies of scale, or alternatively, that they can, through coercion, get better prices or simply steal food. In the midst of the food price increase, the net benefit
of working has gone down, but the net benefit of fighting has gone down less. The marginal worker
becomes a fighter. The rebel organization is able to expand, and violence increases.
I focus on a population who, unlike the refugees, remained in their country of origin.8 Among
the people who never left, each person has the choice between working and fighting. The utility
of working is wages received, less the cost of sustenance. The cost of sustenance is the product of
8. This model draws on David Artour’s 2003 notes on the Roy Model application in Borjas (1987) and helpful
comments from Anne Sartori.
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the price of food and the number of food units the individual must consume. Thus, the utility of
working in the labor market is:
ul = wl − f p + ε0
where wl is the wage, f is the units of food consumed, and p is the price of food. The random
component (ε0 ∼ N(0, σ02 )) is the individual’s return to working. This could be interpreted as
additional wages received because of skill or as some additional utility received because the person
likes what he is doing.
Next, the utility of fighting can be decomposed into some wages or material benefits of fighting
and the cost to the rebel organization of providing sustenance for one person. As armed groups,
rebel organizations may make use of coercion to get lower prices on food, or they may just steal
it. Therefore, the cost of food for an individual to the rebel organization is less than for the same
individual in the market place. Thus, cost is scaled by a parameter α, a fraction between zero and
one. The utility of fighting is:
ur = wr − α f p + ε1
Finally, I assume that there is some cost of switching between the labor market and fighting, π.
An individual will switch from working to fighting when:

(1 − α) f p + wr − wl − π + ε1 − ε0 > 0

Since ε0 and ε1 are normally distributed, the probability that an individual will switch from
working to fighting is:

1−Φ



wl − wr − (1 − α) f p + π 
q
σ12 − σ02

Analyzing this probability provides the key comparative static of interest. Namely, as food
prices, p, increase, the probability of switching to fighting increases. Since food price increases
are driven by food demand increases, the more refugees who return, the more people will choose to
fight. Furthermore, the less the rebel group pays for food (a smaller α), the bigger the opportunity
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to recruit when there is a demand shock from the refugee return.

3.2

Grounding the Rebel Organization Assumption

The channel from refugee return shock to violence critically hinges on the assumption that
the rebel group can provide sustenance to its recruits at a lower cost than individual workers can
pay at market prices. This makes sense for organized groups that are structured like a military
organization. The rebel group will provide the food, shelter, and other basic necessities of their
recruits at a base of operations. Perhaps a more likely interpretation of this assumption is that the
rebels (either as a group or individually) can use coercion and threat of violence to reduce food
prices or steal some food rather than purchasing it all directly. The critical requirement is that the
cost of food to the rebels is reduced by some factor. Then the food demand shock represents an
opportunity for rebel organizations to recruit.
There are both theoretical and empirical reasons to think that this assumption is reasonable.
Jean-Paul Azam has theorized rebel looting and violence against civilians in Africa (Azam and
Hoeffler 2002; Azam 2006). In particular, there are strategic incentives for organized rebel groups
to loot and steal from their own civilian population (Azam 2006). Food is among the things that
could be stolen.
Further, the case of the Sudan People’s Liberation Army (SPLA) demonstrates how an organized rebel group may take advantage of its coercive power to access food. The war between the
Government of Sudan and the SPLA in Southern Sudan lasted from 1983 to 2005. Because of
famine and a series of failures in aid operations, food insecurity in the context of the war is particularly well documented. Throughout the war, aid and human rights organizations consistently
complained that food aid was going to rebels and others, rather than to the most at risk for whom it
was intended. In the late 1990s, a joint task force—which included international aid organizations
and the SPLA—was set up to examine the problem. Findings suggest that in Southern Sudan,
targeted food aid did predominantly go to feed those intended, but it was taxed. On the low end,
10% was given away, and in some places, the proportion given away was as high as 30%. There
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were overt tax systems on food aid set up by the local authorities, which in some places included
the SPLA (Rone 1999).
Furthermore, looting of food aid was a persistent problem in Southern Sudan. When food aid
agencies met with the SPLA to address this matter, the SPLA committed to preventing looting
by bandits, armed civilians, and deserters, but not by their own forces. Critically, SPLA leaders
claimed to purchase food and feed their soldiers directly (Dufka 1998). While aid agencies and
human rights groups may have been dubious about the extent to which food was purchased, no one
seemed to doubt that the SPLA organized food acquisition and fed their soldiers directly (Rone
1999).
The Southern Sudan case illustrates the theory more broadly. Refugee return, food price increases, and violence are interrelated in episodes during the war. One example is a large, unplanned
return in 1997. In March of 1997, the SPLA made significant gains in what is now Central Equatoria in the independent state of South Sudan by launching an offensive from the Ugandan border
and capturing government-held territory (Reuters 1997). Shortly following these gains, camps just
inside Uganda on the border began to empty out. Estimates of the total number who repatriated
to Sudan are between 50,000 and 80,000. These people initially moved into counties in Southern
Sudan, just along the border with the Democratic Republic of the Congo and Uganda, where some
could participate in the planting season. However, rains were short, and even in this generally
fertile area, the yield was much lower than the previous year (FAO/WFP 1997). As the year wore
on, people moved toward the cities.
By November of 1997, markets in Juba, the major city in Central Equatoria, were selling
sorghum at such high prices that a targeted food aid supply intervention reduced prices by nearly
45%.9 In the presence of some crop failure, it is not surprising that as many as 80,000 additional
people had put demand pressure on an area with an estimated population of 460,000 in 1995
(FAO/WFP 1997). Following the 1997 repatriation, food prices increased, and so did violence.
Throughout 1997 and 1998, fighting intensified. Battle deaths increased by more than 1,400 from
9. Prior to the food supply intervention, sacks of sorghum were being sold at LS 80,000, and following the intervention, sacks were priced at LS 45,000.
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1996 to 1997,10 an increase of a little over 50%, and by about 2,600 deaths between 1996 and
1998, more than doubling.

4

Empirical Methodology and Isolating Shock-like Return
The pattern of increases in food prices and violence following refugee return is not unique to

Southern Sudan. The quantitative analysis in the article establishes that this pattern is more generally true in sub-Saharan Africa. Evidence for the theory is built from a series of analyses. First,
a baseline model establishes that in general, refugee return is associated neither with increases in
violence nor with increases in food prices. Then, models that capture shock-like return and demonstrates that these large flows of returnees cause both violence and food prices to increase. Finally,
net of food price changes, shock-like return still causes violence to increase, although less so.
Collectively, these findings provide some evidence that shock-like refugee return operates through
food price increases to cause violence to increase.
The prevailing wisdom about refugee return and violence is that they should be negatively
correlated. Refugees return home only when they believe it is safe to do so. Further, repatriation
often occurs gradually and in the context of established peace and economic development. There
is no reason to expect that, in general, refugee return should affect food prices in any clear way. To
examine the relationships among refugee return, food prices, and violence, I use Ordinary Least
Squares (OLS) and Fixed Effects estimation. To address serial correlation, I focus on changes in the
dependent variable rather than on levels. I draw from the literature on violence and development
to identify possible confounders and control for them. To deal with other country-specific, timeinvariant factors that impact violence or food prices, the models include fixed effects. A linear time
trend accounts for changes over time in violence and food prices.
10. Based on best estimates from UCDP/PRIO Armed Conflict Dataset (Gleditsch et al. 2002; Harbom and Wallensteen 2010).
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Thus I estimate the following baseline model:

∆ymit = β0 + β1 Returneesmit + β2 Re f ugeesi j,t−1 +Controlsmi jt B + β3 yr + νi + ηmi jt .

(1)

In this equation, m indexes the province (with a market), i indexes the country of origin, j
indexes the country of asylum, and t indexes the year. I use three different dependent variables:
the percent change in the price of food (this normalizes across currencies), the year over year
difference in the number of violent events, and the year over year difference in battle deaths.11
However, average return does not directly inform the key mechanism under investigation.
Namely, refugee return is a large shock to the demand for food, which forces food prices up.
Since rebel groups can make use of economies of scale in feeding their fighters or they can steal
food, this change gives the rebel group a relative advantage in the labor market, and the marginal
worker becomes a fighter.
Evaluating the theory requires an empirical approach that isolates a set of refugee return events
that included large numbers of refugees returning home unexpectedly in a short period. These
episodes of shock-like return could occur for many reasons. Perhaps a war breaks out in an asylum
country or an ongoing war makes the area where refugees are settled in the country of asylum no
longer safe. Refugees’ beliefs that home areas have become safe again could operate like this if
there was a large, unexpected military victory. Another useful possibility is that a natural disaster
could make the country of asylum suddenly less habitable or safe. I focus on this situation because
natural disasters occur randomly (or at least as-if randomly). Using natural disasters in the country
of asylum that push refugees to return in large numbers as an instrumental variable allows me to
identify shock-like return that is consistent with the theory discussed in Section 3 and this return
should drive food prices up.
To understand why natural disasters make a good instrument, two things need to be clear: (1)
why natural disasters in the country of asylum drive refugees back to their country of origin and
(2) why natural disasters in the country of asylum is a valid instrument.
11. I provide additional detail on the data in the next section.
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A simple decision-making model of the refugee decision to move explains why a natural disaster in the asylum country pushes refugees back to their country of origin. Prior to the natural
disaster, the refugee prefers to live in the country of asylum rather than the country of origin.
However, following a significant natural disaster, the quality of life in the country of asylum may
decrease, making it a relatively worse place to live than before the natural disaster. If the decrease
in the quality of life for the refugee is sufficiently large, the refugee may choose to incur the cost
of moving to live in a relatively better place.
Now the refugee must choose between moving home and moving to a third country. There
are three reasons that returning home might be optimal. The first two are related to the cost of
moving. First, refugees often live fairly close to the border with their country of origin, meaning
that their country of origin is the closest country to which to move. Second, because of proximity
and connections back home, information about moving back and about conditions in the country of
origin is often easier to obtain than similar information about a country where the refugee has few
connections and has never visited. Third, return may be optimal due to the benefits of returning
to the country of origin. It is often the case for a host of reasons that people derive utility from
returning home to a place they once belonged, making this option more appealing than going to
another country where they will be strangers. While in general this decision theory explains why
refugees would return, it is important to note that it is a trade-off between cost and benefits. There
are benefits to returning home. However, if violence remains sufficiently high in the country of
origin, the violence could offset the benefits of returning home.
Second, for the use of natural disasters to be a valid instrument, it must satisfy the exclusion
restriction. Namely, there should be no reason to think a natural disaster in the asylum country
causes domestic food prices to increase in the country of origin other than because of refugee
return. Since natural disasters are not bound by country borders, I ensure this by including a control
for natural disasters in the country of origin. Furthermore, since levels of rainfall have been linked
to food shortages and violence, I explicitly exclude droughts from my possible natural disasters.
Because I am interested in shock-like refugee return, I scale the incidence of a natural disaster by
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the number of refugees in the asylum country in the previous period. I explicitly choose staple
foods grown locally in Africa. Finally, as in my discussion of a general relationship, I include
controls for the conditions of traveling and conditions in the country of origin, as well as whether
refugees from the country of asylum are arriving at the same time as the returnees.
Using the instrument, I estimate three quantities that build evidence for the theory: the impact
of shock-like refugee return on changes in food prices, the impact of shock-like refugee return on
changes in violence, and the impact of shock-like refugee return on changes in violence, net of
changes in food prices.
For the first two of these impacts, the first stage estimation is
Returneesmi jt = α0 + α1 Ma jor Natural Disaster jt × Re f ugeesi j,t−1

(2)

+α2 Ma jor Natural Disaster jt +Controlsmi jt α4 + νi jt .
For the impact of shock-like refugee return on changes in food prices, the second stage is

ˆ
∆Pricemit = β0 + β1 Returnees
it + β2 Re f ugeesi j,t−1 +Controlsi jt β3 + ηi jt .

(3)

For the impact of shock-like refugee return on changes in violence, the second stage is

ˆ mi jt +Controlsmi jt G + ζmi jt .
∆Violencemit = γ0 + γ1 Returnees

(4)

When I estimate the impact of shock-like refugee return on changes in violence, net of changes
in food prices, the first and second stages include changes in food prices.
Returneesmi jt = α0 + α1 Ma jor Natural Disaster jt × Re f ugeesi j,t−1

(5)

+α2 Ma jor Natural Disaster jt + α3 ∆Pricemit +Controlsmi jt α4 + νi jt
and
ˆ mi jt + γ2 ∆Pricemit +Controlsmi jt G + ζmi jt .
∆Violencemit = γ0 + γ1 Returnees
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(6)

In each of these specifications, positive estimates for γ1 (the coefficient on returnees) establish
some evidence for the theory.

5

The Data
Throughout the paper, I use a panel of 14 sub-Saharan African countries from 2000 to 2010

and analyze food price changes and changes in levels of violence at the sub-national level. Data
for key variables are drawn from the United Nations High Commission for Refugees (UNHCR
2011) data on refugee flows, the World Food Programme (WFP 2011) and the Food and Agricultural Organization of the United Nations (FAO 2011) data on food prices, and the Uppsala Conflict
Data Program’s Georeferenced Event Dataset (UCDP GED, Sundberg and Melander (2013)) on
violence. The focus is exclusively on sub-Saharan Africa for two reasons. First, there are a variety
Figure 3: Food Price Coverage in Countries of Origin

Legend
Province Included in Analysis
Province with No Food Price Data
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of countries with civil war and refugee crises in the region. Thus, incidents of the events being
studied are sufficiently numerous. Second, the causal mechanism specifically assumes a subsistence economy. Since many of the African countries with civil wars are among the least developed
countries, these are places where, if the food price-rebel recruitment mechanism is operative, it
should be evident. In total, 14 countries are analyzed with an average of 5.9 years of data per
country.12 Figure 3 displays a map of the countries included in the analysis and the provinces for
which food prices were available.
The data is constructed as a dyadic panel (observations are unique because of the market
province in the origin country, the asylum country, and the year). The data includes 31 asylum
countries on the African continent from which refugees may return. Only select provinces have
markets where food prices are available, so only these provinces are included in the analysis. These
vary by year, but in general, more provinces are included as time moves forward because more data
is available. There is an average of 5.5 provinces included per country and a total of 402 province
years analyzed. All the analyses include 6,208 market province-asylum country year observations
and standard errors are clustered at the province level (yielding 77 clusters).

Returning Refugees Data on refugees and returnees is constructed from UNHCR counts. UNHCR’s data is compiled from multiple sources and counts refugees primarily using registries. For
most registries, refugees are those who are recognized under the 1951 UN Convention Relating to
the Status of Refugees, its corresponding 1967 Protocol, and the OAU Convention Governing the
Specific Aspects of Refugee Problems in Africa. Refugees, according to the 1951 Convention, are
people “who [are] unable or unwilling to return to their country of origin owing to a well-founded
fear of being persecuted for reasons of race, religion, nationality, membership of a particular social
group, or political opinion” (United Nations 1951). The definition works well for the analysis at
hand because all of the persons counted by UNHCR are fleeing some kind of violence or persecu12. Countries are included in the data set if there was at least one year between 1995 and 2009 in which there were
25 battle deaths or more in the country, one year in which at least 10,000 refugees were outside the country during the
same period, and food prices were available in more than one market during some consecutive years between 2000
and 2010.
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tion and the vast majority are fleeing a country with some kind of armed conflict.
The refugees returning variable is constructed from the year over year difference of refugee
counts by country of origin and country of asylum from UNHCR. The variable is defined based on
the change from the preceding year refugee population because data on the return of refugees is
available for far fewer years and countries. If the number of refugees decreased over the previous
year in a country of asylum from a particular country of origin, and the total number of refugees
from that country of origin decreased from the previous year, the refugees returning variable is
the change in the number of refugees. If the number of refugees in the asylum country from the
country of origin remained the same or increased, or the total number of refugees from the country
of origin remained the same or increased, the variable is coded zero. For a subset of years in which
counts of voluntarily repatriated refugees are available (the primary source of returnee data), the
constructed refugee return measure has a reasonably high correlation, 0.71.
The analysis in the paper is on the subnational (provincial) level. Therefore, I must make an
assumption about how many returnees in the country return to each province. While I examined
a few weighting schemes, in the analysis presented, each province is allocated an equal share
of returnees each year. The average number of returnees to a province is 159 (with a standard
deviation of 620.51). The largest number of returnees allocated to a province is nearly 11,000. The
most concentrated returns to provinces include the returns to Burundi, Somalia, and Eritrea.
Table 2 displays country year summary statistics for the key variables and a set of controls.
As the first row indicates, in the data analyzed, the average number of returnees to a country in a
year is nearly 17,000. Among practitioners this is considered a major flow. However, some of the
flows are substantially larger. The largest in a year number between 150,000 and 200,000. These
are returnees to Burundi and South Sudan in the latter years of the data set. Large numbers of
returnees, between 60,000 and 70,000, also return to Somalia in the early years of the data set.

Violence Violence data in the panel is drawn from the Uppsala Conflict Data Program Georeferenced Event Data (UCDP GED). This data includes “any incident where armed force was used by
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Table 2: Country Year Summary Statistics
Mean
Origin Country
Returnees (1000s)
Number of Battle Deaths
Number of Violent Events
Percent Change in Staple Food Price
Real GDP Per Capita (1000s of 2005 USD)
Indicator for Democracy
Indicator for Major Natural Disaster
Indicator for Repatriation Program
Indicator for Food Aid with Repat. Program
Change in per capita Food Aid
Percent of Population Affected by Drought
Asylum Country
Indicator for a War
Indicator for a Major Natural Disaster

SD

N

16.9484
52.3781
30.0854
0.1715
1.1558
0.2683
0.0854
0.3049
0.1463
0.3627
0.0307

36.1413
87.8757
61.1170
0.4555
0.6201
0.4458
0.2811
0.4632
0.3556
5.3095
0.0925

82
82
82
82
82
82
82
82
82
82
82

0.1075
0.0554

0.3102
0.2291

307
307

Notes: Origin Countries included in the data: Burundi, Cote d’Ivoire, Democratic Republic of the Congo (Zaire),
Republic of the Congo, Eritrea, Ethiopia, Liberia, Niger, Sudan, Somalia, Chad, Togo and Uganda.

an organized actor against another organized actor. . . resulting in at least 1 direct death at a specific
location and a specific date” (Croicu and Sundberg 2015).13 There are two measures of violence:
the number of events and the best estimate for the number of deaths.14 Since the violence data
is georeferenced, the incidents are totaled given their location. Violent events and deaths are totaled separately for each of the first level administrative boundaries in which a market is located.
Changes in violence are year over year differences for both events and deaths.
In the data analyzed in the paper, the average country year had 30 violent events and 52 related
battle deaths. On average, in the disaggregated data, violent events result in about 33 deaths. Some
violent events resulted in thousands of deaths. Sudan and the Democratic Republic of the Congo
were among the countries with consistently more deadly violent events, while Uganda and Somalia
had the greatest frequency of violent events but fewer deaths per violent event.
13. I specifically exclude violence against civilians, as it may include general violence that is not necessarily related
to rebel recruitment.
14. By definition, each violent event has at least one death associated with it. It may still be, though, that the best
estimate for battle deaths is zero.
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Food Prices

The food price data is based on data for monitoring that the World Food Programme

(WFP) and the UN Food and Agriculture Organization (FAO) collect monthly at various markets
throughout the world. Prices are reported in local currency.15 The staple good for each market for
which the most information was available was selected for the panel. The staples largely include
locally grown items like millet, sorghum, maize, and cassava. Since the WFP operates in lowand mid-level income countries, it is likely, if a theory about food prices driving violence is to be
evident, that it will be so in the lower-income, subsistence economies, where food prices matter
especially. In many of the places of interest, food markets are localized and food prices vary
seasonally. To deal with this, I construct an average food price for each year. Then I compare year
over year differences in terms of percentage change. On average, food prices increase about 17%
for a given country in a year.

Major Natural Disasters The source of the natural disaster data is the International Disaster
Database (EM-DAT) from the Centre for Research on the Epidemiology of Disasters (CRED).
EM-DAT counts events as disasters if one of four conditions is met: (1) at least 10 deaths were
reported, (2) at least 100 persons were affected, (3) there was a declaration of national emergency,
or (4) there was a call for international assistance. Natural disasters are from the EM-DAT database
and include earthquakes, volcanic eruptions, dry mass movement (including landslides), storms,
floods, wet mass movements (including avalanches and mudslides), extreme temperature (hot and
cold), and wildfires. They further count the number of persons left homeless by the event. The
natural disaster indicator variable is coded 1 if at least 7,500 people were left homeless because
of at least one natural disaster in a given country for the given year and coded zero otherwise
(EM-DAT 2015).
For the African countries analyzed, most of the natural disasters that resulted in sufficient
homelessness to be used as an instrument are floods, although the major natural disasters also
include storms and landslides. As Table 2 indicates, these major natural disasters are relatively rare.
15. If data was not available from the WFP, data from FAO is used. When retail prices were not available, wholesale
prices are used.
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They occur in about 5% of asylum country years and 8% of origin country years. The difference
in average incidence of natural disaster among origin and asylum countries is not statistically
significant.

Controls The remainder of the data used in the data set is geared at controlling for theoretically
relevant confounders. These include changes in food aid (Tierney et al. 2011), returnee-specific
food aid, and droughts (EM-DAT 2015) in the previous period because they may influence food
prices. I control for factors that influence refugee return, including distance16 and rough terrain
(Nunn and Puga 2012), whether or not refugees are arriving along with returnees, and whether or
not there is war in the asylum country as well (UCDP GED). Finally, I control for factors that influence violence: size of population (CIESIN and CIAT 2005; CIESIN 2015), level of development
based on GDP (Gleditsch et al. 2002), democratic institutions (Marshall and Jaggers 2010), and
ethnic and religious fractionalization (Alesina et al. 2003).

17

Two of the controls used were hand coded. These are the indicators for a refugee repatriation
program and for the inclusions of returnee food aid as part of the program. These indicators
are based on various progress reports and narratives of activities that UNHCR submitted to the
Secretary General of the United Nations, the UN General Assembly, or the UN Economic and
Social Council (ECOSOC) or published for the public. On average, less than a third of the country
years analyzed have repatriation programs in place, and the programs include food aid for a little
less than half of those country years.
The summary statistics of the controls in Table 2 are indicative of the kinds of countries that
are the appropriate target for testing the theory, that is, countries where violence in civil war varies
and food prices are likely to matter very much in the decisions made by the countries’ residents.
The countries included in the data set are largely not democracies and have low GDP per capita.
Two other features shown in Table 2 highlight why these countries are a good place to examine
16. Distance is constructed by intersecting roads data (Lloyd, Simmons, and Stewart 2011), country border data
(Hijmans et al. 2008), and market town coordinates (Google Maps). Roads and coordinates are projected on an
equidistant cylindrical (at parallel 0) projection, and network analysis for distance along the road was done in ArcGIS
10.0.
17. Additional detail on construction and sources of the controls are included in the appendix.
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the theory empirically. First, drought affects a relatively small proportion of the populations in most
of the years in the panel of countries, on average 3%. This means that I am able to set aside some
concerns that the weather is the entire explanation for food price changes and violence. Second,
general food aid to the countries is volatile, meaning that for many of the countries, receiving
large amounts of food aid in one year is not indicative of receiving large amounts of food aid the
next year. Thus, even when a country does get some food aid, the volatility in amount means that
refugee return may still cause food scarcity.

6

Results
These first sets of results focus on food prices and reinforce both the conventional wisdom on

refugee return and the hypothesis that shock-like refugee return will increase local food prices. The
impact of shock-like refugee return on changes in food prices is positive. Large, sudden refugee
return, on average, causes food price increases. Substantively, the coefficient on refugee return
suggests that the arrival of 1,000 returnees to a single province causes a 70% increase in staple
food prices in that province.
Table 3 presents results from the Ordinary Least Squares Fixed Effects analysis as a baseline
in the first colum and the first and second stages of the Two Squares Least Squares estimation in
the latter two columns. All the models displayed include origin country fixed effects and the linear
time trend.18
The OLS Model (column 1) provides a baseline for the correlation between refugee return
and food prices, adjusting for covariates. The estimate suggests that, if anything, refugee return
occurs with decreasing prices, although this estimate has less precision than many of the other
determinants of food prices. Substantively, the estimate suggests that with every 2,500 returnees,
food prices decrease 10%.
The 2SLS Model tells a decisively different story: With shock-like return, food prices increase.
18. Tables including all the covariates are in the appendix.
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Table 3: Refugee Return and Changes in Food Prices
OLS
(Eq. 1)

1st Stage
(Eq. 2)

(0.0207)

(0.5144)

Natural Disaster x Potential Returnees (1000)

−0.0049∗∗∗

Indicator for Major Natural Disaster (Asylum)

(0.0010)
−0.0056
(0.0047)

F-Stat (Excluded Instrument)

2nd Stage
(Eq. 3)

22.35

All models include the full set of controls, origin country fixed effects, and a linear time trend. Clustered robust
standard errors are noted in parentheses, clustered at the market-province level (77 clusters and 6,208 observations).
∗∗∗ p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

The results support the hypothesis that large, sudden refugee return causes food price increases.
Two other things are notable about the estimate. First, the effect is much larger in magnitude than
the OLS analysis, about 200 times. A thousand refugees arriving in a province will cause staple
food prices to go up about 70%. Second, the effect is more precise, distinct from zero at the 95%
confidence level.
The magnitude of the result might be troubling to some. However, the estimate is consistent
with the data for food prices and return. In many of the countries studied, food prices are remarkably volatile from year to year. A 70% increase is close to a standard deviation from the mean in the
data. Food prices are especially volatile in countries like Somalia and Sudan where food insecurity
is problematic and access to food aid is often limited. In these countries, some provinces experience a 300% or 400% increase in the price of staple foods over the course of a year. Furthermore,
1,000 returnees at the provincial level is in the top 10% of observations. This estimate suggests
that with a higher than normal influx of returnees, provinces experience remarkable increases in
food prices.
The next set of results displays similar analysis, but with violence as the dependent variable.
There is evidence for both the conventional wisdom and the hypothesis that shock-like refugee
return causes violence. The return of 1,000 refugees to a province causes an average of 16 more
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Table 4: Refugee Return and Changes in Food Prices
Deaths

Returnees in Thousands

Events

OLS
(Eq. 1)

IV
(Eq. 4)

OLS
(Eq. 1)

IV
(Eq. 4)

−0.3647
(0.3911)

31.9465∗∗
(13.9725)

−0.3326
(0.2970)

16.6367∗∗
(7.6302)

F-Stat (Excluded Instrument)

22.35

22.35

All models include the full set of controls, origin country fixed effects, and a linear time trend. Clustered robust
standard errors are noted in parentheses, clustered at the market-province level (77 clusters and 6,208 observations).
∗∗∗ p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

violent events and 32 more deaths in organized fighting.
Table 4 displays the results of the OLS and the 2SLS analysis for two measures of violence,
violent events and battle deaths. All of the models include origin country fixed effects and a linear
time trend. The OLS analysis suggests that there is little measurable association between violence
and refugee return. There are many possible explanations for this, but two have theoretical import.
First, it could be that returnees wait a long time to go home. They observe no violence for more
than a year before they make the move. In this case, refugees return home to no change in violence,
because the violence has well and truly ended.19
This article argues that a second explanation is at work. Namely, two things are happening
with opposite implications and they cancel each other out. On the one hand, returnees anticipate
decreasing violence and return as it gets safer, thus a negative correlation between return and
violence. On the other hand, returnees are moved in large numbers by shocks in the asylum country
and cause violence to increase, thus a positive correlation. The estimates in the second and fourth
columns of Table 4 suggest that the latter half of the explanation is at work. When refugees respond
to natural disasters in their asylum countries by returning home, there is a measurable impact on
violence. One thousand returnees arriving in a province, like a shock, causes 16 more violent
19. In fieldwork in Tanzania, refugee administrators referenced this as a problem in the Great Lakes region. By the
time repatriation agreements were in place and refugees had visited and decided it was safe to return, new violence
would erupt, and the small group of early returnees would flee again, putting an end to repatriation. Thus, refugees
were waiting longer and longer to return.
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events in that province. These estimates are statistically distinct from zero.
The final set of results display estimates of the impact of shock-like refugee return on changes
in violence, conditioning on changes in food prices. Table 5 presents 2SLS analysis results. These
results establish that net of food price changes, refugee return still causes violence but in smaller
amounts. The estimates on the impact of refugee return on violent events and battle deaths are
positive and precise at the 95% confidence level. Further, there remains a positive, statistically
significant relationship between violence and food prices.
Table 5: Effect of Shock-like Return on Violence, Net of Food Prices

Returnees in Thousands
Percent Change in Staple Food Price (Province)
F-Stat (Excluded Instrument)

Deaths
(Eq. 6)
19.9170∗∗
(8.6652)
6.8426∗∗
(3.4501)
20.52

Events
(Eq. 6)
8.9908∗∗
(4.4022)
4.3283∗
(2.5547)
20.52

All models include the full set of controls, origin country fixed effects, and a linear time trend. Clustered robust
standard errors are noted in parentheses, clustered at the market-province level (77 clusters and 6,208 observations).
∗∗∗ p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

Substantively, these results mean that when changes in food prices are taken into account,
deaths (column 1) increase by 20 battle-related deaths (as compared to 32 in the model with no
changes in food prices). The impact on violent events is similarly reduced: 1,000 returnees cause
9 more violent events (as compared to 16 in the model with no food price changes). The point
estimates in these models are statistically distinct from zero at conventional levels. When the
increases in food prices are taken into account, the impact of refugee return on violence is less, and
thus some of the total impact of refugee return on violence may be operating through food price
increase.20
The set-up of this analysis follows that of early mediation analysis (MacKinnon, Fairchild, and
20. These differences are not statistically significant at conventional levels. However, tests that the difference is
equal to zero do not exclude the null hypothesis (that the difference is non-zero).
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Fritz 2007; Zhao, Lynch, and Chen 2010) and is similar to the more recent non-parametric causal
mediation analysis methodology (Imai et al. 2011). However, I stop short of estimating a causal
mediation effect, as developed by Imai et al. (2011). There are good reasons to think estimating
a causal mediation effect may not be appropriate in this case. The estimation of the relationship
between changes in food prices and violence does not address an endogeneity problem. Thus,
it would be imprecise to think of the estimated relationship between food prices and violence in
the last model as a well-identified effect.21 Estimating the mediation effects, that is, the effect of
refugee return on violence through food price changes, requires identifying the effect of food price
changes on violence. A second instrument for food prices is not clearly a solution because there is
no reason to think that local average effect from an unrelated instrument is the same as the effect
from shock-like refugee return. Thus, I rely on earlier work on mediation, which suggests that
the decrease in effect of shock-like refugee return, when food price changes are included, is more
limited evidence of mediation (MacKinnon, Fairchild, and Fritz 2007; Zhao, Lynch, and Chen
2010).

7

Discussion
Taken together, the theory and evidence presented here highlight clear implications as well as

areas in need of more investigation. In general, conventional wisdom on refugee return seems correct. Refugees return home in anticipation of decreasing violence. In the presence of appropriate
support, they contribute to the growth of the country and have little implication for changes in food
prices.
The theory suggests that when refugees return home unexpectedly, with little planning and in
large volume, they can act like a shock. As consumers, the large group of returnees puts demand
on essentials like food, driving prices up. In subsistence economies, food price increases are tantamount to wage decreases. Thus, the food price increases prompt underemployment. Organized
21. This is born out empirically because the coefficient on the food prices when included in the models is statistically
significant, but the difference in the estimates of the coefficient on return across models is not.
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armed groups can take advantage of the pool of the newly underemployed, recruiting them and
generating more violence. The empirical analysis is consistent with this theory.

7.1

The Results in Context

At first glance, the identified effects, particularly on changes in food prices, may seem high.
How could as few as 1,000 people drive food prices up so much? These effects make more sense
with some additional context. There are four reasons that these effects are of appropriate magnitude: market isolation, inelastic demand, price volatility, and the potential for hoarding behavior.
Some of the markets in the data are incredibly isolated. For example, markets in the south and
west of Sudan were cut off from world prices to the North because of the war and to the west from
Ethiopia for several months each year because of annual rains that flood the roads. This means
that substitution of staple grain at world prices may not be possible for a portion of the year. As it
is, staple food demand is remarkably inelastic. In the absence of substitutes, staple food prices are
driven even higher.
Many African countries with functioning governments smooth staple food prices as part of
policy. They hold a supply of grain when there is a surplus and introduce that supply into the
market to smooth volatility due to agricultural shocks. In the absence of a functional government,
such smoothing policies do not occur, and staple food prices can be quite volatile. This problem
could lead to hoarding behavior in response to refugee return. People already living in the area
see the refugees returning and know that food prices will go up at least temporarily because of
demand. Rather than be forced to pay extraordinary prices in the coming months, people will buy
extra very early on. Thus hoarding may drive prices even higher.
Beyond the data and estimates here, there are real examples in sub-Saharan Africa of refugees
returning home unexpectedly in the kind of volume that will impact food prices and violence. For
example, at the end of 2015, between 1,000 and 3,000 Congolese refugees fled home from South
Sudan. They left because of fighting around their refugee camp and returned to a province just
inside the DRC. While they were registered by UNHCR fairly quickly, this remote part of the
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DRC did not have established programs or aid for refugees or returnees (Nuri 2016; IEDARelief
2016).
Most of the returnees—more than 1,000—remained in one district in the DRC, and that district
has since seen an increase in rebel activity and violence. The baseline estimation would suggest
that this volume of refugee return should result in a 4-fold increase in food prices. By contrast,
the most conservative estimate would suggest that the Congolese return would result in a 50%
increase in food prices. Both of these are large enough to see not only violence, but also food
price, increases as a result of refugee return.
Violence data for something so current is not available in the UCDP GED data. However,
estimates from another source, Armed Conflict and Location Dataset (ACLED), for the first half
of 2016 suggest that there has been a modest increase in both rebel-related violence and fatalities
in the district, Haute-Uele, where the returnees arrived. The violence data is measured differently
from the data used in the analysis but suggests that there were 5 more battle events in the district in
the first half of 2016 as compared to the first half of 2015 and that these resulted in 2 more fatalities
(ACLED 2016; Raleigh et al. 2010). These numbers fall within the lower end of the distribution
of the predictions from the analysis detailed here.

7.2

Robustness

Results presented in the analysis are robust to a range of adjustments in the specification. The
presented results all include origin country fixed effects and a linear time trend, which should limit
concerns about omitted variable bias. In addition, the positive effects are robust to the inclusion of
year fixed effects. Although the estimates are reduced and precision is not always at conventional
levels. Further, the positive results are robust to different weighting schemes for allocating return
across provinces.
To address concerns about exclusion restriction violations, I conduct two placebo tests. Both
tests are aimed at asking: what happens to food prices and violence in countries of origins when
no refugees return? In the first test, I examine the estimates of the relationship between food prices
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or violence and the incidence of a major natural disaster in the asylum country net of refugee
return. The coefficients estimates are generally statistically zero. Thus, having a natural disaster
in an asylum country in the absence of refugee return does not have a measurable impact on the
violence or the food prices in the origin country. The one exception is the relationship between
natural disasters in asylum countries, net of return, and violence, net of food prices. In this case,
the relationship is negative and statistically distinct from zero. Since the result is negative, it should
bias the results downward. This may call into question the magnitude of the results, but not the
fact of a positive effect of refugee return on violence.
In the second test, the analysis uses the origin countries’ neighbors that are not hosting refugees
from the origin country. I examine the relationship between the incidence of a major natural
disaster in these non-asylum neighboring countries and changes in food prices and then violence
in the country of origin, controlling for the incidence of a major natural disaster in the country of
origin. The relationship is negative, meaning that natural disasters in neighboring countries, in the
absence of refugees, may drive food prices and violence down in countries of origin. This trend
should make it more difficult to identify any positive effect.22
The other reasons to be less concerned about major natural disasters violating the exclusion
restriction is a matter of practicalities. In the data the natural disasters used as the instrument
are generally local to the asylum country. The vast majority of the natural disasters that result in
sufficient displacement for the instrument are floods. These tend to be geographically limited to
only a part of the asylum country. Furthermore, the negative effect of natural disasters in the origin
country in the analysis and in the placebo tests is consistent with some of the scholarly literature
that suggests that too much rain could disrupt rebel fighting.23
22. Additional tables and robustness checks are included in the appendix.
23. The possibility that floods, in particular, disrupt fighting is a critique of the Miguel, Satyanath, and Sergenti
(2004) paper. See also Miguel and Satyanath (2011) and Bagozzi, Koren, and Mukherjee (2017).
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7.3

Implications

Returnees do in fact act as a shock. Shock-like refugee return drives food prices up. Similarly,
shock-like refugee return increases violence. There is more limited evidence that some of the
impact of shock-like return on violence occurs because food prices increase. Taken together, the
theory and evidence suggest that when returnees drive food prices up, they also drive violence up,
and some of the violence is mediated by the changes in food prices.
Even in the absence of definitive estimation, the work here provides not only evidence that
large population movements can cause violence, but also a mechanism with evidence that can help
target policy. Ensuring that refugee return occurs with planning and support may mitigate against
increases in violence. Appropriate amounts of food aid, not only to the refugees who return, but
also to the individuals who never left the places that returnees are coming home to, may be critical
in truncating violence. While aid agencies have real concerns about feeding rebels when providing
food aid, this project suggests that there may be real trade-offs between feeding rebels and failing
to provide enough food aid to prevent an area from becoming a rebel recruitment pool.
Furthermore, the research speaks to broader issues than refugee return. The article suggests a
channel through which refugees, as well as returnees, may instigate violence upon their arrival in
an asylum country. Refugees often arrive without planning or support. In the absence of food aid,
they may very well drive local food prices up in the areas where they settle. Latent rebel movements
or relatively small rebel movements may be able to take advantage of these food market changes,
explaining the onset of civil conflict associated with refugee flows.
Finally, the research fills in some additional detail in the set of knowledge for how growth and
violence may be related, an area of great interest to development economists and practitioners alike.
In situations where food price increases are analogous to wage decreases, this article provides
additional evidence for the posited connection between underemployment, rebel recruitment, and
subsequent violence.
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Online Appendix
Robustness Tests
To address concerns about violations of the exclusion restriction, I consider two robustness
tests. The first one asks: what is the relationship among violence, food prices, and the natural
disasters of asylum countries if no refugees return? The second one asks: what happens to food
prices and violence in countries of origin when neighboring countries that do not have refugees are
hit by natural disasters. The results of both these tests reinforce that the natural disasters in asylum
countries are operating through refugee return and not through other channels.
The first test is equivalent to examining the estimates of the coefficients of the first order term
Ma jor Natural Disasters jt as if it were an included instrument, rather than excluded. The second
stage results for this analysis are displayed in Table A1. Major natural disasters in asylum countries, net of returnees, have no measurable impact on violence, regardless of the measure (the last
four columns). However, major natural disasters in asylum countries, net of returnees, may reduce
food prices in countries of origins (the first column). This second result, if anything will bias results downward in the models examined in the paper. The potential downward bias is consistent
with the small increases in the estimates of the coefficients on violence and food price changes in
Table A1.
For the second test, I do an analysis in which I make use of the origin countries’ neighbors
who are not hosting refugees from the origin country. I then examine the relationship between
the incidence of a major natural disaster in these non-asylum neighboring countries and changes
in food prices and then violence in the country of origin, controlling for the incidence of a major
natural disaster in the country of origin. The relationship is negative, meaning that natural disasters
in neighboring countries, in the absence of refugees, may drive food prices and violence down in
countries of origin. This trend should make it more difficult to identify a positive effect.
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∗∗∗

p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

F-Stat (Excluded Instrument)
Origin Country Fixed Effects
Linear Time Trend
Number of Observations
Clusters

Percent Change in Staple Food Price (Province)

Indicator for Major Natural Disaster (Asylum)

Returnees in Thousands

25.40
Y
Y
6,208
77

25.40
Y
Y
6,208
77

Violence
Food Prices
(Deaths)
∗∗
0.7198
28.4747∗∗
(0.3634)
(12.8274)
∗∗∗
−0.1114
−0.3887
(0.0154)
(0.4948)

25.40
Y
Y
6,208
77

Violence
(Events)
14.8543∗∗
(6.7597)
−0.1996
(0.2813)

Table A1: Test with Asylum Countries and No Return
Violence
(Deaths)
23.4935∗∗
(10.6843)
0.3822
(0.4218)
6.9202∗∗
(3.4818)
24.72
Y
Y
6,208
77

Violence
(Events)
11.6965∗∗
(5.4000)
0.2891
(0.2559)
4.3870∗
(2.5816)
24.72
Y
Y
6,208
77

Table A2: Test with Adjacent, Non-Asylum Country Natural Disaster
Violence (Deaths)
Major Natural Disaster (Neighbor)
Major Natural Disaster (Origin)
Number of Observations
Clusters
R-squared

−2.93344
(5.88138)
−39.81021
(25.08955)

−0.49864
(2.88405)
−22.24102∗
(11.42059)

124
14
0.11048

Clustered robust standard errors are in parentheses.
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Violence (Events)

124
14
0.09509
∗∗∗

Food Prices
−0.15148
(0.11291)
−0.35080∗∗
(0.13567)
124
14
0.10191

p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

Results Detail
This section displays detailed tables for results summarized in the text.
Table A3: Refugee Return and Changes in Food Prices (Table 3)
OLS
(Eq. 1)
−0.0408∗
(0.0207)

Returnees in Thousands
Natural Disaster x Potential Returnees (1000)
Indicator for Major Natural Disaster (Asylum)

0.0036∗∗
(0.0015)
Population in Hundred Thousands (Province)
−0.0002
(0.0003)
Roughness of Terrain (100,000s TRI, Province)
−0.0001∗
(0.0000)
Distance from Market to Asylum Country (kms)
0.0000
(0.0000)
Indicator for a War (Asylum)
−0.0803∗∗
(0.0359)
Indicator for Refugees in Both Directions
0.0196
(0.0143)
Real GDP Per Capita (1000s of 2005 USD, Origin) −0.1070
(0.1191)
Indicator for Democracy (Origin)
0.1205
(0.1662)
Indicator for a Major Natural Disaster (Origin)
−0.1309∗
(0.0681)
Indicator for Repatriation Program (Origin)
−0.1811
(0.1378)
Indicator for Food Aid with Repat. Program (Origin) 0.1528∗
(0.0866)
Change in Per Capita Food Aid (Origin)
0.0515∗∗∗
(0.0064)
Percent of Population Affected by Drought (Origin) −1.1423∗∗∗
(0.3698)
Potential Returnees in Thousands

F-Stat (Excluded Instrument)
Origin Country Fixed Effects
Linear Time Trend
Number of Observations
Clusters
∗∗∗

1st Stage
(Eq. 2)

Y
Y
6,208
77

p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1
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2nd Stage
(Eq. 3)
1.7147∗∗∗
(0.5144)

−0.0049∗∗∗
(0.0010)
−0.0056
(0.0047)
0.0835∗∗∗
(0.0206)
0.0000∗
(0.0000)
0.0000
(0.0000)
0.0000
(0.0000)
0.0493∗∗∗
(0.0123)
0.0466∗∗
(0.0187)
0.0073
(0.0076)
−0.0499∗∗∗
(0.0162)
0.0399∗∗∗
(0.0053)
0.0158∗
(0.0080)
0.0254∗∗∗
(0.0049)
0.0001
(0.0002)
−0.0285
(0.0374)
22.35
Y
Y
6,208
77

−0.1423∗∗∗
(0.0418)
−0.0003
(0.0003)
−0.0001∗
(0.0000)
0.0000
(0.0000)
−0.1600∗∗∗
(0.0425)
−0.0561
(0.0430)
−0.1228
(0.1152)
0.2021
(0.1597)
−0.2032∗∗∗
(0.0630)
−0.2141
(0.1390)
0.1048
(0.0869)
0.0514∗∗∗
(0.0065)
−1.0993∗∗∗
(0.3855)
Y
Y
6,208
77

Table A4: Refugee Return and Changes in Battle Deaths (Table 4)
OLS
(Eq. 1)

1st Stage
(Eq. 2)

31.9465∗∗
(13.9725)

−0.3647
(0.3911)

Returnees in Thousands
Natural Disaster x Potential Returnees (1000)
Indicator for Major Natural Disaster (Asylum)
Potential Returnees in Thousands

0.0000
(0.0798)
Population in Hundred Thousands (Province)
0.0828
(0.0831)
Roughness of Terrain (100,000s TRI, Province)
−0.0134∗
(0.0072)
Distance from Market to Asylum Country (kms)
−0.0002
(0.0002)
Indicator for a War (Asylum)
−1.1807
(1.8308)
Indicator for Refugees in Both Directions
−0.0406
(0.4426)
Real GDP Per Capita (1000s of 2005 USD, Origin) −28.7165
(18.1036)
Indicator for Democracy (Origin)
10.8872
(7.5508)
Indicator for a Major Natural Disaster (Origin)
5.4655
(4.0218)
Indicator for Repatriation Program (Origin)
−3.3657
(6.2896)
Indicator for Food Aid with Repat. Program (Origin) 0.8385
(1.6751)
Change in Per Capita Food Aid (Origin)
0.0475
(0.1871)
Percent of Population Affected by Drought (Origin) −12.5940
(14.7565)
F-Stat (Excluded Instrument)
Origin Country Fixed Effects
Linear Time Trend
Number of Observations
Clusters

Y
Y
6,208
77

Clustered robust standard errors are in parentheses.

40

∗∗∗

2nd Stage
(Eq. 4)

−0.0049∗∗∗
(0.0010)
−0.0056
(0.0047)
0.0835∗∗∗
(0.0206)
0.0000∗
(0.0000)
0.0000
(0.0000)
0.0000
(0.0000)
0.0493∗∗∗
(0.0123)
0.0466∗∗
(0.0187)
0.0073
(0.0076)
−0.0499∗∗∗
(0.0162)
0.0399∗∗∗
(0.0053)
0.0158∗
(0.0080)
0.0254∗∗∗
(0.0049)
0.0001
(0.0002)
−0.0285
(0.0374)
22.35
Y
Y
6,208
77

−2.6850∗∗
(1.1649)
0.0822
(0.0823)
−0.0134∗
(0.0072)
−0.0002
(0.0002)
−2.6476
(1.9823)
−1.4342
(0.9570)
−29.0073
(17.9376)
12.3886∗
(7.4904)
4.1342
(3.9573)
−3.9720
(6.3102)
−0.0448
(1.6583)
0.0445
(0.1865)
−11.8026
(14.7371)
Y
Y
6,208
77

p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

Table A5: Refugee Return and Changes in Violent Events (Table 4)
OLS
(Eq. 1)

1st Stage
(Eq. 2)

2nd Stage
(Eq. 4)

−0.3326
(0.2970)

16.6367∗∗
(7.6302)

0.0487
(0.0660)
Population in Hundred Thousands (Province)
0.0456
(0.0359)
Roughness of Terrain (100,000s TRI, Province)
−0.0067∗
(0.0037)
Distance from Market to Asylum Country (kms)
−0.0000
(0.0001)
Indicator for a War (Asylum)
−1.1951
(1.2553)
Indicator for Refugees in Both Directions
−0.0578
(0.2747)
Real GDP Per Capita (1000s of 2005 USD, Origin) −12.4165
(9.1324)
Indicator for Democracy (Origin)
4.1825
(3.8619)
Indicator for a Major Natural Disaster (Origin)
1.5976
(2.2716)
Indicator for Repatriation Program (Origin)
−4.8999
(5.4801)
Indicator for Food Aid with Repat. Program (Origin) 0.2217
(1.1331)
Change in Per Capita Food Aid (Origin)
−0.0929
(0.1555)
Percent of Population Affected by Drought (Origin) −14.2903
(14.0440)

−0.0049∗∗∗
(0.0010)
−0.0056
(0.0047)
0.0835∗∗∗ −1.3614∗∗
(0.0206)
(0.6125)
∗
0.0000
0.0453
(0.0000)
(0.0355)
0.0000
−0.0067∗
(0.0000)
(0.0037)
0.0000
−0.0000
(0.0000)
(0.0001)
0.0493∗∗∗ −1.9655
(0.0123)
(1.3888)
∗∗
0.0466
−0.7897
(0.0187)
(0.5492)
0.0073
−12.5692
(0.0076)
(9.0459)
−0.0499∗∗∗
4.9710
(0.0162)
(3.8090)
0.0399∗∗∗
0.8984
(0.0053)
(2.3074)
∗
0.0158
−5.2183
(0.0080)
(5.5003)
∗∗∗
0.0254
−0.2422
(0.0049)
(1.1621)
0.0001
−0.0945
(0.0002)
(0.1545)
−0.0285
−13.8747
(0.0374)
(13.9111)

Returnees in Thousands
Natural Disaster x Potential Returnees (1000)
Indicator for Major Natural Disaster (Asylum)
Potential Returnees in Thousands

F-Stat (Excluded Instrument)
Origin Country Fixed Effects
Linear Time Trend
Number of Observations
Clusters

Y
Y
6,208
77

Clustered robust standard errors are in parentheses.

41

∗∗∗

22.35
Y
Y
6,208
77

Y
Y
6,208
77

p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

Table A6: Effect of Shock-like Return on Violence, Net of Food Prices (Table 5)

1st Stage
(Eq. 5)
Returnees in Thousands

2nd Stage
Deaths
(Eq. 6)

2nd Stage
Events
(Eq. 6)

19.9170∗∗
(8.6652)

8.9908∗∗
(4.4022)

−0.0050∗∗∗
(0.0010)
Indicator for Major Natural Disaster (Asylum)
−0.0075
(0.0050)
Percent Change in Staple Food Price (Province)
−0.0167∗∗∗
6.8426∗∗
4.3283∗
(0.0061)
(3.4501)
(2.5547)
Potential Returnees in Thousands
0.0835∗∗∗ −1.6866∗∗ −0.7269∗
(0.0206)
(0.7532)
(0.3833)
Population in Hundred Thousands (Province)
0.0000
0.0841
0.0464
(0.0000)
(0.0828)
(0.0356)
Roughness of Terrain (100,000s TRI, Province)
−0.0000
−0.0130∗
−0.0065∗
(0.0000)
(0.0072)
(0.0037)
Distance from Market to Asylum Country (kms)
0.0000
−0.0002
−0.0000
(0.0000)
(0.0002)
(0.0001)
Indicator for a War (Asylum)
0.0482∗∗∗ −1.5392
−1.2627
(0.0126)
(1.4974)
(1.0119)
∗∗
Indicator for Refugees in Both Directions
0.0470
−1.0376
−0.5372
(0.0186)
(0.6795)
(0.3603)
Real GDP Per Capita (1000s of 2005 USD, Origin)
0.0057
−28.1641
−12.0355
(0.0085)
(17.5786)
(8.8506)
∗∗∗
Indicator for Democracy (Origin)
−0.0481
10.9919
4.0858
(0.0157)
(7.6057)
(3.9814)
Indicator for a Major Natural Disaster (Origin)
0.0376∗∗∗
5.5369
1.7872
(0.0061)
(3.8392)
(2.0810)
Indicator for Repatriation Program (Origin)
0.0127
−2.5016
−4.2875
(0.0091)
(5.4984)
(4.8689)
∗∗∗
Indicator for Food Aid with Repat. Program (Origin) 0.0277
−0.7540
−0.6898
(0.0047)
(1.9297)
(1.4301)
∗∗
Change in Per Capita Food Aid (Origin)
0.0009
−0.3069
−0.3168
(0.0004)
(0.2736)
(0.2607)
Percent of Population Affected by Drought (Origin) −0.0478
−4.2879
−9.1222
(0.0389)
(12.5089)
(11.7888)
Natural Disaster x Potential Returnees (1000)

F-Stat (Excluded Instrument)
Origin Country Fixed Effects
Linear Time Trend
Number of Observations
Clusters
Clustered robust standard errors are in parentheses.
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20.52
Y
Y
6,208
77
∗∗∗

Y
Y
6,208
77

Y
Y
6,208
77

p < 0.01; ∗∗ p < 0.05; ∗ p < 0.1

Data: Origin and Asylum Countries
Figure A1: Origin Countries included in Dyadic Food Price Analysis

Legend
Included Countries of Origin
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Figure A2: Asylum Countries included in Dyadic Food Price Analysis

Legend
Countries of Asylum in Data
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Description of Controls in Analysis
• Democracy Indicator: An indicator based on Polity IV (Marshall and Jaggers 2010) Democracy scale. Coded 1 if the country is given a score greater than or equal to 5 and 0 otherwise.
• Distance from Border to Market: A continuous measure constructed by intersecting roads
data (Lloyd, Simmons, and Stewart 2011), country border data (Hijmans et al. 2008), and
market town coordinates (Google Maps). Roads and coordinates are projected on an equidistant cylindrical (at parallel 0) projection, and network analysis for distance along the road
was done in ArcGIS 10.0.
• Droughts, Population Affected: A continuous measure for the percentage of population affected by a drought in the previous year. Based on reports in EM-DAT.
• Ethnic & Religious Fractionalization: Continuous, time-invariant measures (Alesina et al.
2003).
• Flows in Both Directions: An indicator for a year in which some refugees fled from the
country of origin to the country of asylum and some refugees fled from the country of asylum
to the country of origin. Based on UNHCR data (UNHCR 2011).
• Food Aid per Capita: A country-level continuous measure for total food aid for the year in
constant USD, divided by population. Based on AidData (Tierney et al. 2011)
• GDP Per Capita: A country-level continuous measure for GDP per capita (lagged) from
(Gleditsch et al. 2002), which is designed to deal with missing observations in developing
countries.
• Population: A market-level continuous measure (lagged) based on Gridded Population of
the World (CIESIN and CIAT 2005; CIESIN 2015) aggregated to country and first administrative level in QGIS v2.12
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• Repatriation Program: A hand coded indicator. Coded 1 if an organized repatriation program
was implemented based on reports from UNHCR to the UN General Assembly and Yearly
Global Reports and 0 otherwise.
• Returnee Food Aid: A hand coded indicator. Coded 1 if an organized repatriation program
included food aid rations to returnees beyond the period of transport based on reports from
UNHCR to the UN General Assembly and Yearly Global Reports.
• Rough Terrain Index: A measure of the roughness of terrain based on (Nunn and Puga 2012)
aggregated to the first administrative level in QGIS 2.12.

Coding Procedure for Repatriation Programs
Two variables in the analysis were coded by hand: “Repatriation Program” and “Returnee Food
Aid.” These variables capture respectively (1) whether or not there was an organized humanitarian
program for returnees in the country of origin and (2) whether or not that program included food
aid. Information for these variables comes from United Nations High Commission for Refugees
annual Global Reports from 2000 to 2010 which provide an overview of programming for each
year in countries where UNHCR operated. The reports review outcomes, budgets, and spending
of three durable solutions to crises: integration, repatriation, and resettlement.
The following are a few samples of how the coding was done.
• The report on Sudan in 2002 references planning for repatriation, “the potential need for
new programme activities arising from the ongoing negotiations between the Government
of Sudan and the opposition faction, i.e. the eventual return of about 500,000 Sudanese
returnees from neighbouring countries,” (UNHCR 2003, 191). Thus, I code the repatriation
program zero because the program had not yet been executed, and the accompanying food
aid variable zero by the same logic.
• The 2007 report on Liberia highlights the repatriation program. “More than 40,000 refugees
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returned to Liberia in 2007, some 26,000 with UNHCR’s assistance” (UNHCR 2008, 260).
Thus, I code the repatriation program one. Later the report references food for returnees.
”Women, children and other vulnerable persons received a four-month food ration,” (261).
Therefore, I also code the accompanying food aid variable one.
• In the 2005 report on Chad, the narrative highlights, “Some 1,500 Chadian refugees were
successfully repatriated from CAR and reintegrated in their villages of origin,” (UNHCR
2006, 147). Thus, I code the repatriation program variable one. There is no mention of food
aid in the report, so the food aid variable is coded zero.
• In the 2000 report that covers Niger, no mention of a repatriation program or food aid for
returnees is made. Thus, I code both of the variables zero.
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Maps for Cases Discussed
Figure A3: 1997 Sudanese Returns from Uganda to Southern Sudan

Southern Sudan

Fertile areas
where refugees
intitially returned
Juba
Juba
Yei
Kaya
Areas where
refugee lived

Uganda
0

100

200

300 km

48

Figure A4: 2015 Congolese Returns from South Sudan to DRC
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