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Abstract
There are multiple factors that coincided with the Arab Spring and are widely believed to have
caused it. The spike in international food prices in late 2010 and early 2011 is one of these factors.
Countries that saw more social unrest in 2011, and earlier in 2008, in Africa and the Middle East,
are highly dependent on food imports, mainly due to their relatively low local food production that
can be attributed to the frequent extreme climatic events. In this article, I examine whether
experiencing a drought exacerbates the effect of the increase in food prices on urban and rural
social unrest and whether liberalizing trade in staple foods mitigates this effect using a panel of 35
African countries, which covers the years 2000-2017. The main results of this article suggest that
holding everything else constant, an increase in domestic food prices either has no significant
impact on urban social unrest or a marginally positive one. In contrast, it reduces social unrest in
rural areas. Furthermore, an increase in staple food prices while experiencing drought worsens the
effect on urban social unrest and reduces the effect on rural social unrest relative to the effe ct in
the absence of drought. Liberalizing trade in staple foods can mitigate this problem as it reduces
the relationship between food price spikes and social unrest in both urban and rural areas.

JEL Classification: D74, Q17, Q18, Q34, Q54
Keywords: Droughts; Social Unrest; Staple Food Prices; Trade Liberalization.
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Can Trade Liberalization in Agricultural Products Mitigate the Effect of Extreme
Climatic Events on Social Unrest in Africa?
1.

Introduction

“Bread, freedom, social justice”: these are the words that protesters chanted when they took to the
streets in Tunisia in late 2010, and which was echoed in other Arabic countries in 2011. Even
though the chant started with “bread,” high food prices were not the main issue that incited the
protests. On June 7, 2010, Khaled Saeed was arrested at a cybercafe in Alexandria, Egypt, and was
beaten to death in the middle of the street (Human Rights First, 2010). A few months later, on
December 17, 2010, Mohamad Bouazizi, a Tunisian street vendor, committed self -immolation in
front of Sidi Bouzid’s municipality in response to the harassment and humiliation that he suffered
from a police officer while she was confiscating his wares (Fisher, 2011). The two incidents
sparked protests that led to the overthrow of Ben Ali in Tunisia and Mubarak in Egypt in less than
a month before spreading to other Arabic and African countries aspiring for a similar change (BBC
News, 2011a; 2011b).
These two tragic incidents were not the only f actors that potentially caused social unrest in
North Africa during this period. In December 2010, WikiLeaks released documents exposing
corruption in some Arabic governments, including Ben Ali’s family, although their corruption was
not news to the public (Bachrach, 2011). The spike in world food prices at the end of 2010 and the
high import dependency in North African countries limited food accessibility in these countries
(Barrett, 2013). Food insecurity added more fuel to the fire and inflamed the Arab Spring
(Maystadt, et al., 2014). This increase coincided with long-term drought in both countries, as
shown in Figure 1, which limited local food production, intensified food insecurity, and caused an
income shock to farmers.
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Figure 1. FAO food price index and droughts in Tunisia (top) and Egypt (bottom).

300.0
250.0
200.0

150.0
100.0

50.0

Food Price Index

1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5
-3
1/1/2018

1/1/2017

1/1/2016

1/1/2015

1/1/2014

1/1/2013

1/1/2012

1/1/2011

1/1/2010

1/1/2009

1/1/2008

1/1/2007

1/1/2006

1/1/2005

1/1/2004

1/1/2003

1/1/2002

1/1/2001

0.0

1/1/2000

SPEI Drought Index

Tunisia: Drought and Food Price Indices

Time
12-Month SPEI

Food Price Index

300.0

250.0
200.0

150.0
100.0

50.0

Food Price Index

1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5
-3

1/1/2018

1/1/2017

1/1/2016

1/1/2015

1/1/2014

1/1/2013

1/1/2012

1/1/2011

1/1/2010

1/1/2009

1/1/2008

1/1/2007

1/1/2006

1/1/2005

1/1/2004

1/1/2003

1/1/2002

1/1/2001

0.0

1/1/2000

SPEI Drought Index

Egypt: Drought and Food Price Indices

Time
12-Month SPEI

Food Price Index

Several scholars from different disciplines have studied the relationship between food
insecurity and social unrest. Some studies find a positive relationship between food prices and
occurence of food-related peaceful demonstrations (Bellemare, 2014), or peaceful protests in urban
areas in general (Abbs, 2020; Smith, 2014). The focus of this literature, nonetheless, is on the
relationship between food prices and food riots. At the global level, an increase in international
food prices leads to a rise in food riots (Bellemare, 2014). Similarly, at the national level, an
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increase in either domestic or international food prices leads to a rise in spontaneous food riots and
violent demonstrations in general (De Winne & Peersman, 2019; Smith, 2014; van Weezel, 2016).1
Democracies are more likely to have both peaceful and violent protests in urban areas as a result
of an increase in global food prices; this is especially the case when food policy is biased in favor
of rural rather than urban constituencies (Hendrix & Haggard, 2015). Low-income countries are
also more sensitive to an increase in international food prices; such an increase leads to a
significant deterioration in democratic institutions and an increase in both peaceful and violent
social unrest (Arezki & Brückner, 2011).
There is a consensus in the literature that a relationship exists between food prices and antigovernment demonstrations; the question is whether other factors affecting food insecurity, either
directly or indirectly, also have an impact on social unrest. A decrease in the Food Production
Index is associated with an increase in food riots in 2007-2008 in Africa (Berazneva & Lee, 2013).
Aside from the 2007-2008 crisis, Natalini, Bravo, and Jones (2019) find that national food
production shocks do not have a significant impact on food riots beyond their impact on
international food prices.
The results of Natalini, Bravo, and Jones (2019) are not consistent with the findings of the
water-political instability nexus literature. Water accessibility, regardless of its source, is
associated with an increase in political stability (Abbott, et al., 2017). Deviations from rainfall,
either as drought or as a flood, lead to an increase in civil strife in Africa (Hendrix & Salehyan,
2012; Smith, 2014). The likelihood of this deviation leading to a civil conflict increases in regions
that depend on rain-fed agriculture (Scheffran, et al., 2019). These findings suggest that food
production’s impact on civil strife is more than an indirect impact on domestic food prices and that

1

Spontaneous demonstrations are those that were not pre-organized.
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it does not only affect urban consumers.
In this article, I examine whether experiencing a drought exacerbates the effec t of the
increase in food prices on urban and rural social unrest and whether liberalizing trade in staple
foods mitigates this effect. This article complements the current literature on the nexus between
climate change, food prices, and social unrest. In this article, I study further the relationship
between food prices and social unrest while experiencing different drought levels. I also
investigate the relationship between climate change and social unrest through studying the impact
of drought on anti-government demonstrations. Nonetheless, the article deviates from the literature
in multiple ways. First, instead of using a drought index as an instrumental variable for domestic
food prices (see Smith 2014), I study whether it has a more direct effect on s ocial unrest and
whether an increase in food prices becomes more sensitive to longer, more severe drought. This
article is also the first to attempt to link the sensitivity of trade liberalization on staple foods while
experiencing extreme climatic events to social unrest in Africa.
This article also differs from the current literature in its use of a drought index that
incorporates both precipitation data and temperature, using the Standardized Precipitation Evapotranspiration Index (SPEI), which is a better proxy of agricultural productivity compared to
rainfall deviation indices. Furthermore, the analysis shows the relationships for different drought
lengths and severity (1-month to 24-month, mild and moderate droughts). This distinguishes this
paper in that it shows the effect of short-, medium-, and long-term droughts on social unrest in an
attempt to capture the full story. The analysis also differentiates between nationwide anti government demonstrations and those that are concentrated in urban or rura l areas. This
differentiation helps to identify whether urban consumers drive the effect of drought on social
unrest or if farmers and rural consumers are the drivers of these protests.
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To conduct the empirical analysis, I use a panel of 35 countries in Africa, covering the
years 2000 to 2017. The study utilizes the anti-government demonstrations event dataset from the
Social Conflict Analysis Database (SCAD), and the SPEI drought index at different time scales
(1-month through 24-month) is used to classify a drought as mild or moderate. This work also
utilizes monthly domestic and international staple food prices at the commodity level from the
Food Price Monitoring and Analysis tool from the Food and Agriculture Organization of the
United Nations (FAO), and the ad valorem tariff data for the same commodity from UNCTAD.
International food prices are used as an instrumental variable for domestic food prices. A 2SLS
model with fixed effects is used to study the relationship between food prices, drought severity,
and trade liberalization and incidents of peaceful and violent anti-government demonstrations.
The main results of this article suggest that holding everything else constant, an increase
in domestic food prices either has no significant impact on urban social unrest or a marginally
positive one. In contrast, it reduces social unrest in rural areas. Furthermore, an increase in staple
food prices while experiencing drought worsens the effect on urban social unrest and reduces the
effect on rural social unrest relative to the effect in the absence of drought. Liberalizing trade in
staple foods can mitigate this problem as it reduces the relationship between food price spikes and
social unrest in both urban and rural areas.
The remainder of the paper is organized as follows. The second section outlines the
theoretical framework that explains how water supply and food accessibility can influence
someone’s decision to participate in protests. The third section presents the empirical model and
data used to explore the relationship between extreme climatic events, trade policies, and social
unrest. The fourth section discusses the results, and the fifth section concludes with further steps
to extend the paper.
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2.

Theoretical Framework
2.1

Activists’ Political Activity

Assume that there is a controversial policy 𝑉, that a large group of people, 𝑁, wants, which the
government is hesitant to implement. Let there be a small group of activists, 𝒜, who dearly care
about 𝑉 and who are able to organize themselves and overcome the free-rider problem.2 If 𝒜
decides to organize a protest to demand 𝑉, the probability of success of the protest in attaining 𝑉
based on the influene of the organizers is 𝑃𝒜. If the the group of activists organize a protest, 𝑂,
they will get utility as they feel that they are doing their part, 𝑢𝒜 (𝑂) > 0; if they choose to be
politically inactive, 𝐼, they get disutility, 𝑑𝒜 (𝐼) > 0. Typically, political activists, especially those
who organize peaceful protests, are known to the public. As a result, they might be targeted either
by the government, government supporters, or opponents of 𝑉. In addition, organizing the protest
itself might be time-consuming. Thus, activists will bear a cost of 𝑐𝒜 (𝑂) > 0 if they organize the
protest. The activist group’s decision to organize a demonstration is contingent on 𝑈𝒜 (𝑂) ≥
𝑈𝒜 (𝐼).
𝑈𝒜 (𝑂) = 𝑃𝒜 𝑉 + 𝑢𝒜 (𝑂) − 𝑐𝒜 (𝑂) ≥ −𝑑𝒜 (𝐼) = 𝑈𝒜 (𝐼)

(1)

Activists will organize a protest if the utility from being politically active and the probability of
success, assuming only activists show up to the protest, exceed the cost of protesting minus the
disutility from being politically inactive. 3

2.2

Participation versus Free-Riding Decision

Let us assume that equation (1) holds and activists decide to organize a protest. Let there be 𝑁

This is based on Finkel, Muller and Opp (1989) Personal Influence model in which they assume that individual’s
decision to participate is based on their personal influence on the probability of success of the protest.
3
In reality, many political activists organize demonstrations expecting large numbers of people to show up only to
find out on the day of the protest that the majority decided to free-ride. As a result, assuming activists make their
decision based on the assumption that no one else will show up seems like a realistic assumption.
2
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people from the population who also care about 𝑉, and, in principle, do not mind protesting to
demand 𝑉. Assuming that if 𝑉 is implemented, they will benefit if the government provides it
regardless of whether they participate in the protest or not. If a non-activist individual 𝑖 decides to
participate, their utility will be:
𝑈𝑖 (𝐴) = (𝑃𝒜 + 𝑃𝑛 + 𝑃𝑖 )𝑉 + 𝑢𝑖 (𝐴, 𝑅𝑖 ) − 𝑐𝑖 (𝐴).

(2)

𝑐𝑖 (𝐴) here can be expressed in the form of an expected utility function in which the cost function
itself will depend on the probability of different outcomes occurring. 𝑃𝑛 is the demonstration’s
probability of success depending on the number of protesters, 𝑛 ∈ [0, 𝑁]. 𝑃𝑖 is the marginal
probability of success if individual 𝑖 decides to participate, which is very close to zero, so we can
ignore it for the purpose of the current model. 𝑅𝑖 is 𝑖’s resentment level towards the government.
When 𝑖 decides to participate in a protest, they will be facing different outcomes of
participation based on the regime type and the behavior of those who oppose the protest or the
public good demanded. Typically, the protester always expects, to some degree, that nothing will
happen to him or her in retaliation for participating in the protest; in this case, the only cost that 𝑖
bears is the cost of physically being at the demonstration (e.g., time or income forgone). The cost
that 𝑖 incurs can be represented as 𝑐 𝑛 while the probability of nothing else happening is 𝜓 𝑛.
On the other hand, 𝑖 could face some additional adverse outcomes such as being attacked,
𝑐 𝑎, jailed, 𝑐𝑗 , or killed, 𝑐 𝑘 while protesting. The probabilities of these outcomes depend on the
police force's brutality and history of the regime’s treatment of demonstrators or opposition in the
past. The likelihood of being attacked or beaten up while protesting is 𝜓 𝑎 while the probabilities
of being jailed or killed are 𝜓 𝑗 and 𝜓 𝑘, respectively. Thus,
𝑗
𝑐𝑖 (𝐴) = 𝜓 𝑛 𝑐𝑖𝑛 + 𝜓 𝑎 𝑐𝑖𝑎 + 𝜓 𝑗 𝑐𝑖 + 𝜓 𝑘𝑐𝑖𝑘,

(3)

𝑗

where 𝑐𝑖𝑛 < 𝑐𝑖𝑎 < 𝑐𝑖 < 𝑐𝑖𝑘. In contrast, if 𝑖 decides to free-ride, his or her utility will be:
8

𝑈𝑖 (𝐼) = ( 𝑃𝒜 + 𝑃𝑛 ) 𝑉 − 𝑑𝑖 (𝐼, 𝑅𝑖 ).

(4)

𝑖 participates in a protest if and only if 𝑈𝑖 (𝐴) ≥ 𝑈𝑖 (𝐼) .
𝑗

𝑢𝑖 (𝐴, 𝑅 𝑖 ) + 𝑑𝑖 (𝐼, 𝑅𝑖 ) ≥ 𝜓 𝑛 𝑐𝑖𝑛 + 𝜓 𝑎 𝑐𝑖𝑎 + 𝜓 𝑗 𝑐𝑖 + 𝜓 𝑘 𝑐𝑖𝑘

(5)

In other words, 𝑖’s decision to participate neither depends on the probability of success of
the protest nor the number of other protesters. Instead, it depends on his or her resentment level
towards the government and the cost that he or she bears if he or she participate s. So, holding
everything else constant, 𝑖 is more likely to participate when the cost of participation, 𝑐𝑖 (𝐴),
decreases or when the resentment level, 𝑅𝑖, increases. Being unemployed, for example, lowers the
cost of participation when nothing else happens, 𝑐 𝑛, while increasing the democracy-level of the
regime increases the probability of having free speech, 𝜓 𝑛, and lowers the probabilities of being
attacked, 𝜓 𝑎, jailed, 𝜓 𝑗, or killed, 𝜓 𝑘. An authoritarian regime, for instance, that is well-known
for its police brutality will increase the cost of protesting (𝜓 𝑛 ↓ while 𝜓 𝑎 ,𝜓 𝑗 , 𝜓 𝑘 ↑). Nonetheless,
even when police brutality is high, if 𝑖’s resentment level increases, he or she will be more likely
to participate even if costs are high, as was seen in the Jasmine Revolution in Tunisia at the end of
2010 (in which 𝜓 𝑎 was high) and the Egyptian Revolution in early 2011 (in which 𝜓 𝑗 and 𝜓 𝑘
increased significantly).
To summarize the determinants of 𝑖’s decision to participate in a protest: his or her
opportunity cost is important, but so is the physical cost that he or she might endure if the police
are brutal or the financial cost that he or she will bear if he or she gets arrested. Individual 𝑖’s
resentment level toward the government is also an important determinant. If 𝑖 is not satisfied with
the governments’ other policies, he or she is more likely to take advantage of the already organized
protest and display his or her dissatisfaction with the government. On the other hand, even if 𝑖
cares about 𝑉, if he or she is very satisfied with the government and personally benefits from many
9

of its other policies (i.e., 𝑅𝑖 is low), then he or she is more likely to ‘let it slide’ and free-ride on
an issue that he or she cares about.
The resentment level, 𝑅𝑖, is a function of many variables, including the level of freedom,
personal income, employment status, purchasing power, food accessibility, availability of public
goods (especially those that 𝑖 needs), political ideologies, etc. Some of these variables are
individual factors that are specific to 𝑖, while others are group factors that affect all, or a large
proportion of, members of 𝑁 in similar ways and, therefore, affect the number of participants, 𝑛 ∈
𝑁, which affects 𝑃𝑛 . Assume that 𝑁 comprises two groups: buyers, 𝐵, who are net food consumers
who mainly live in urban areas, but many of whom also live in rural areas alongside the other
group, farmers, 𝐹. In general, if one of these variables affects the entire group rather than just a
few individuals, the group’s resentment level will increase. Therefore, holding everything else
constant, group members are more likely to participate in a demonstration, as more individuals
will find it optimal to participate rather than free-ride.
Food accessibility is one of the factors that affect a group’s resentment level through
different channels. At low food prices, consumers’ resentment level is also low;

𝜕𝑅𝑖∈𝐹
𝜕𝑓

> 0. As food

prices increase, they start comprising a more substantial proportion of household expenses; how
much a household is affected depends on which income stratum they belong to. Initially,
households will still be able to afford to purchase the food that they need, but this will be at the
expense of their other needs. As food prices further increase, food accessibility starts to decline;
more households lose the ability to purchase all their needs as prices move beyond their level of
affordability. Beyond a certain level of food prices, a proportion of the lo wer-income stratum
population reaches a high resentment level and remains high as food prices continue to increase.
Those who have this high resentment level will become likely to join the anti-government

10

demonstrations, which can also translate into more consumer demonstrations taking place across
the country;

𝜕𝑛𝐵
𝜕𝑓

> 0, where 𝑛𝐵 is the number of consumer protests. In contrast, in the absence of

a severe drought and under autarky, farmers would see an increase in their profitability due to the
increase in food prices. Therefore, their resentment level will decline, leading to a decrease in their
likelihood to participate in the protests,

𝜕𝑛𝐹
𝜕𝑓

< 0, where 𝑛𝐹 is the number of farmer’ protests.

Hypothesis 1: Food prices positively predict social unrest in urban areas but are less strongly
associated with social unrest in rural areas due to the presence of farmers.
𝜕𝑛𝐵
𝜕𝑛𝐵 𝜕𝑅𝑖∈𝐵
=
> 0,
𝜕𝑓
𝜕𝑅𝑖∈𝐵 𝜕𝑓

(6)

𝜕𝑛𝐹
𝜕 𝑛𝐹 𝜕𝑅𝑖∈𝐹
=
≤ 0.
𝜕𝑓
𝜕𝑅𝑖∈𝐹 𝜕𝑓

(7)

Domestic food prices are mainly affected by two variables: local food production and
international food prices. Under autarky, domestic food prices are solely affected by domestic food
production, primarily determined by rainfall and temperature. If the co untry is experiencing
drought, this will present a supply shock to domestic food, which will increase local food prices.
Under autarky, drought is enough to increase local food prices and limit food accessibility, which
will increase consumers’ resentment level, hence increasing the number of protesters and the
number of protests. As the severity of the drought increases, the effect on local food production
will intensify, leading to a further increase in domestic food prices. This increase will lead to a
higher resentment level, leading to a more substantial increase in consumers’ protests.
The effect of drought on farmers' protests is different from that of consumers when
experiencing mild droughts. These are likely to lead to some crop failure, which may not be large
enough to prompt protests among farmers. On the other hand, farmers whose crops were not
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affected will enjoy higher prices as food supply decreases while demand remains constant. Thus,
holding everything else constant, when experiencing mild droughts, farmers’ resentment level is
likely to decrease, leading fewer farmers to be willing to participate in the anti-government
demonstrations, which lower the number of farmers’ protests. As the severity of the drought
increases, more crops are likely to fail, turning more farmers into net consumers. Thus, they will
also suffer from an increase in food prices and limited food accessibility, increasing their
resentment level and their likelihood to protest. As a result, both consumers and farmers are likely
to behave similarly under strong drought conditions.
Hypothesis 2: Under strong drought conditions, food prices equally predict social unrest in rural
and urban areas, as farmers in rural areas become, functionally, consumers.
𝜕𝑛𝐹 𝜕𝑛𝐵
=
.
𝐷→1 𝜕𝑓
𝜕𝑓
lim

(8)

In an open economy where trade in staple foods is allowed, the dynamics will be different.
While a shock to domestic food supply can lead to a food shortage, allowing the country to fill this
shortage through food imports allows the country to meet its consumers’ demand. If the country
is a price taker, it will not be able to affect international food prices. It can, however, increase
accessibility to food imports by lowering ad valorem tariffs. Knowing that their government has
no control over international food prices and that it is making food more accessible by not imposing
any tariffs, consumers’ resentment level will decline, and so will their protests. In contrast, if the
government imposes a positive ad valorem tariff, food accessibility becomes more limited, and
consumers’ resentment level increases. Thus, consumers’ protests will increase.
In the absence of drought, farmers will view food imports as their competition and lobby
the government to impose tariffs. Thus, as tariffs increase, farmers’ resentment level declines, and
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they become less likely to protest. When experiencing a mild drought, farmers will want to enjoy
the increase in local food prices and will want the government to increase the tariffs further.
However, when the drought becomes more severe, a larger proportion of crops to fail, which will
significantly lower the income of many farmers who may or may not have already been net
consumers. This shock will leave them to grapple with the high food prices caused by both the
severe drought and the food tariffs, which will increase the farmers’ resentment level. Since
consumers are also experiencing high resentment levels toward the government, this will prompt
nationwide protests.
Hypothesis 3: Trade liberalization will reduce the positive relationship between price spikes and
social unrest in urban areas. The effect will be smaller in rural areas as farmers prefer trade
protectionism.
𝜕𝑛𝐵
𝜕𝑛𝐵
> 𝑙𝑖𝑚
> 0,
𝜏→1 𝜕𝑓
𝜏→0 𝜕𝑓

(9)

𝜕𝑛𝐹
𝜕𝑛𝐹
< 𝑙𝑖𝑚
≤ 0.
𝜏 →1 𝜕𝑓
𝜏→0 𝜕𝑓

(10)

𝑙𝑖𝑚

𝑙𝑖𝑚

Hypothesis 4: Under strong drought conditions, trade liberalization will reduce the positive
relationship between price spikes and social unrest in urban and rural areas in the same way as
farmers become consumers.
𝜕𝑛𝐹
𝜕𝑛𝐹
> 𝑙𝑖𝑚
=
𝐷→1,𝜏→1 𝜕𝑓
𝐷→1,𝜏→0 𝜕𝑓
𝑙𝑖𝑚

3.

𝜕𝑛𝐵
> 0.
𝐷→1,𝜏→0 𝜕𝑓
𝑙𝑖𝑚

(11)

Empirical Model
3.1

Data

Social unrest can be measured empirically using the number of peaceful and violent antigovernment demonstrations that occur in urban and rural areas of the country. To measure social
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unrest in Africa, I use data from the Social Conflict Analysis Database (SCAD) (Salehyan, et al.,
2012). The data set covers social conflict events in Africa and Central America, and the Caribbean
over the years 1990 to 2017; it includes any country in this region with a population of more than
1,000,000 in 1990. The data are collected from media reports from the Associated Press and
Agence France Presse newswires compiled by the Lexis-Nexis news service (Salehyan & Hendrix,
2017).
From the SCAD dataset, multiple dependent variables are used to measure the number of
monthly protests in country 𝑠 based on the nature of the protest and its geographic location. Protest
locality can be either urban, rural, or nationwide. A demonstration is defined as urban if it occurs
in one or multiple major urban areas; I exclude protests in the capital city of the country since the
decision to protest in the capital city might be for political than geographic reasons. A
demonstration is defined as rural if it occurs in one or more rural areas or small towns in the
country. If the protest occurs in both urban and rural areas simultaneously, then that is as a
nationwide protest and is coded as both urban and rural in the sample. An anti-government
demonstration is divided into peaceful or violent (Salehyan & Hendrix, 2017). Panel A in Table 1
shows the summary statistics of the social unrest variables.
To measure the effect of food prices on social unrest, I use domestic prices available on
the Food Price Monitoring and Analysis (FPMA) tool from the Global Information and Early
Warning System (GIEWS) of the Food and Agriculture Organization of the United Nations (FAO,
2020). FPMA includes domestic food prices for the staple foods in each country. The primary
three staple foods consumed in Africa over the last two decades are maize, rice, and wheat.
Therefore, I limit the study to these three products. The list of countries u sed in this sample is in
Table A.1 in Appendix A.
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Table 1. Summary Statistics.
(3)
SD

(4)
Min.

(5)
Max.

Panel A: Anti-Government Demonstrations (monthly level)
Incidents of peaceful protests in urban areas
6,238
0.182
Incidents of violent protests in urban areas
6,238
0.083
Incidents of peaceful protests in rural areas
6,238
0.084
Incidents of violent protests in rural areas
6,238
0.081

0.762
0.491
0.476
0.521

0
0
0
0

11
14
11
17

Panel B: Food Prices (monthly level)
Domestic price of rice, US$/kg
International price of rice, US$/kg
Domestic price of maize, US$/kg
International price of maize, US$/kg
Domestic price of wheat, US$/kg
International price of wheat, US$/kg

2,600
2,750
2,448
2,629
855
816

0.86
0.41
0.39
0.19
0.89
0.23

0.263
0.113
0.230
0.0607
0.554
0.0695

0.18
0.15
0.07
0.07
0.12
0.10

2.26
0.98
2.04
0.37
2.70
0.48

Panel C: Trade Liberalization (annual level)
Average ad valorem tariff imposed on rice
Average ad valorem tariff on wheat
Average ad valorem tariff on maize
1 = Tariff on rice is 0%
1 = Tariff on wheat is 0%
1 = Tariff on maize is 0%

2,750
859
2,581
2,750
859
2,581

0.171
1.037
1.201
0.946
0.820
0.687

1.013
2.474
2.274
0.226
0.385
0.464

0
0
0
0
0
0

9.750
10
8.125
1
1
1

Variables

(1)
N

(2)
Mean

Panel D: Standardized Precipitation Evapotranspiration Index (SPEI) (monthly level)
1-Month SPEI
6,238
-0.208
0.761 -2.86 3.099
2-Month SPEI
6,238
-0.244
0.762 -3.33 3.336
3-Month SPEI
6,238
-0.266
0.755 -2.99 3.186
4-Month SPEI
6,238
-0.271
0.745 -2.81 3.143
5-Month SPEI
6,238
-0.269
0.736 -2.71 3.143
6-Month SPEI
6,238
-0.267
0.724 -2.76 3.062
7-Month SPEI
6,238
-0.266
0.714 -2.66 2.943
8-Month SPEI
6,238
-0.267
0.708 -2.68 2.411
9-Month SPEI
6,238
-0.271
0.702 -2.72 2.404
10-Month SPEI
6,238
-0.277
0.699 -2.68 2.454
11-Month SPEI
6,238
-0.284
0.697 -2.50 2.389
12-Month SPEI
6,238
-0.294
0.698 -2.54 1.984
13-Month SPEI
6,238
-0.303
0.697 -2.43 1.793
14-Month SPEI
6,238
-0.314
0.696 -2.67 1.786
15-Month SPEI
6,238
-0.324
0.695 -2.73 1.780
16-Month SPEI
6,238
-0.330
0.693 -2.78 1.697
Continued
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Table 1. Continued
(1)
N

(2)
Mean

(3)
SD

(4)
Min.

(5)
Max.

17-Month SPEI
18-Month SPEI
19-Month SPEI
20-Month SPEI
21-Month SPEI
22-Month SPEI
23-Month SPEI
24-Month SPEI

6,238
6,238
6,238
6,238
6,238
6,238
6,238
6,238

-0.336
-0.342
-0.347
-0.352
-0.357
-0.362
-0.368
-0.372

0.692
0.692
0.692
0.692
0.693
0.693
0.694
0.693

-2.80
-2.89
-2.90
-2.86
-2.99
-3.25
-3.23
-3.20

1.599
1.712
1.718
1.701
1.602
1.640
1.652
1.634

Panel E: Control Variables (annual level)
Unemployment rate
GDP per capita
Polity index [-9:autocratic; 9: democratic]
1 = Legislative election year
1 = Executive election year

6,238
6,238
6,082
6,202
6,202

8.563
4,536
3.151
0.202
0.159

8.993
4,575
4.792
0.402
0.365

0.317 33.47
687.1 17,264
-9
9
0
1
0
1

Variables

Domestic food prices are likely to be endogenous to social unrest due to the possibility of
reverse causality. To eliminate this problem, I use international food prices of maize, rice, and
wheat as an instrument for their respective domestic prices. The source of the international food
prices is also FPMA (FAO, 2020). Both domestic and international food prices are measured in
US dollars per kilogram. The summary statistics for food prices is shown in Panel B in Table 1.
To measure the drought length and severity, I use the Standardized PrecipitationEvapotranspiration Index (SPEI) from the Global SPEI database (Beguería, et al., 2020). The
database offers detailed information on drought conditions using a 0.5˚ spatial resolution at the
month level. The index is calculated using the Penman-Monteith method to estimate potential
evapotranspiration. I also limit the study to African countries with available data on social conflict
and domestic food prices from 2000 to 2017. I aggregate the SPEI data for each month to the
country level using the multidimensional zonal statistics tool on ArcGIS using the simple average
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of the SPEI. Using the country-month aggregated SPEI, I classify the index for each timescale into
mild and moderate droughts, following McKee, Doesken, and Kleist (1993). The summary
statistics of the SPEI index is reported in Panel D in Table 1.
Trade liberalization is measured using the preferential rates of the staple foods from
UNCTAD’s TRAINS database (World Bank, 2020) available for the years 1988 to 2018. The
preferential rate is the annual ad valorem tariff imposed on imports from each trading partner. I
calculate the average tariff for each product at the subheading level across all trading partners. An
indicator of trade liberalization on staple foods equals one if there is no tariff imposed on food
imports from any trade partners. The summary statistics of the trade liberalization variables are
reported in Panel C in Table 1.
Several economic indicators are associated with an increase in social unrest and need to be
included in the analysis to avoid having an omitted variable bias. One of the primary triggers of
the Arab Spring protests was the high unemployment rate (Murray, 2012). It is crucial to control
for unemployment;unemployment is likely to intensify the effect of an increase in food prices since
the unemployed are the most vulnerable due to the unavailability of unemployment compensation
in developing countries (Vodopivec, 2013). High unemployment also increases grievances due to
the lack of job opportunities, leading to an increase in political activism as it coincides with a low
opportunity cost to participate in protests (Tanner, 2008). The income level of the country,
measured by its GDP per capita, is also associated with social unrest. A negative income shock
leads to an increase in social unrest (Almer, et al., 2011) while being a low-income country
increases the likelihood of civil strife due to the rise in international food prices (Arezki &
Brückner, 2011).
Political factors such as democracy level and election years are also associated with an
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increase in anti-government demonstrations. While people may associate democratic reforms with
economic reforms (Brancati, 2014), having a more democratic regime allows the people to express
their demands freely without fearing any kind of retaliation from the governme nt. This leads to a
decrease in their opportunity cost and an increase in anti-government demonstrations (Murshed,
et al., 2018). Election years can also be associated with an increase in social unrest, either as a
result of stolen elections or due to protests organized by the opposition to highlight grievances and
weaken the incumbent government (Kulov, 2008; Kuntz & Thompson, 2009). Since there was a
spike in international food prices in the years 2008, 2010, and 2011 that also coincided with antigovernment demonstrations in Africa, I include indicators for these years in the regressions. The
summary statistics of the control variables are reported in Panel E in Table 1.

3.2

Identification Strategy

The primary assumption in the theoretical model is that farmers will only protest in rural areas
while consumers will protest in both urban and rural areas. As a result, urban protests reflect
consumers’ protests only, while rural protests account for farmers’ and consumers’ protests. While
some farmers may still choose to travel to urban areas to protest, I to assume that if they choose to
do so, they will choose to protest in the capital city. Thus, I exclude protests that happen s olely in
the capital city from the analysis. Excluding protests in the capital city will not affect the results
since the factors that may trigger protests among consumers living in the capital city are also likely
to lead to protests across other urban areas in the country.
Recall that Hypothesis 1 states that food prices positively predict social unrest in urban
areas but are less strongly associated with social unrest in rural areas, as farmers also dwell in rural
areas. I test this hypothesis by estimating Equations (1) and (2) using OLS.
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𝜌𝑢𝑟𝑏𝑎𝑛𝑠𝑡 = 𝛽0 + 𝛽1 𝑓𝑠𝑡 + 𝑿′𝑠𝑡 𝜷2 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜖1𝑠𝑡 ,

(12)

𝜌𝑟𝑢𝑟𝑎𝑙𝑠𝑡 = 𝛾0 + 𝛾1 𝑓𝑠𝑡 + 𝑿′𝑠𝑡 𝜸2 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜈1𝑠𝑡 ,

(13)

where 𝜌𝑢𝑟𝑏𝑎𝑛 and 𝜌𝑟𝑢𝑟𝑎𝑙 are the number of monthly urban and rural protests, respectively. 𝑓 is the
domestic food price of maize, rice, or wheat, each used in a separate regression. 𝑋 is a vector of
control variables that have been found to be associated with social unrest, such as unemployment
rate, GDP per capita, democracy level, and executive or legislative election years. Since these
variables may vary with food prices over time, including them is essential to reduce potential
omitted variable bias in 𝛽1 and 𝛾1 . I also include country fixed effects, 𝜆𝑠 , year fixed effects, 𝜆𝑦,
and month fixed effect, 𝜆𝑚 , to control for any unobservables and identify on only the time-varying
component of food prices, 𝑓. As laid out in Section 2.2, I expect that for consumers, 𝛽1 > 0. If
rural areas contain only farmers, then I would expect 𝛾1 < 0. However, because rural dwellers
contain a mixture of farmers, consumers, and farmers who are net consumers, I expect that at least
𝛾1 < 𝛽1 .
Since there may still be time-varying phenomena that are correlated with food prices and
not observed, I also estimate equations 12 and 13 by instrumenting for domestic food prices, 𝑓,
with international food prices, 𝑓 𝐼 . International food prices are a plausibly valid instrument for
multiple reasons. First, all countries in the sample are price takers, so international food prices are
likely to be exogenous to both domestic food prices and social unrest at monthly anti-government
demonstrations at the national level. Since the countries in this sample a re highly dependent on
food imports, the international price transmission to domestic food prices is high, and international
food prices are the primary determinant of domestic food prices (Bekkers, et al., 2017).
Furthermore, since none of the countries in the sample is a major food exporter, the only channel
through which international food prices would affect social unrest is their impact on domestic food
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prices. In theory, international food prices seem like a valid instrument for domestic food prices to
eliminate the bias resulting from the reverse causality. I use international food prices as an
instrument for domestic food prices, and the interaction between international food prices and the
indicators of mild and moderate droughts as instrumental variables for the interaction terms that
involve the domestic food prices in the estimated model.
To test the validity of using international food prices as an instrument for domestic food
prices, I use the following first-stage regression,
𝑓𝑠𝑡 = 𝛼0 + 𝛼1 𝑓𝑠𝑡𝐼 + 𝑿′𝑠𝑡 𝜶2 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜐𝑠𝑡

(14)

where 𝑓 𝐼 is the international food price in US dollars per kilogram. I run the regressions using the
prices of rice, maize, and wheat. Table 2 shows the results of the post-estimation statistics of the
Wu-Hausman statistic (Wu, 1974; Hausman, 1978) when estimating Equation (14) with the
unadjusted VCE standard errors and the robust regression-based test statistic (Wooldridge, 1995).
The null hypothesis of these tests is that the instrumented variable, domestic food prices, is in fact
an exogenous variable. If we fail to reject the null hypothesis, then the OLS estimator is more
efficient. The statistics reported in Table 2 show that in most of the estimated regressions, domestic
food prices are exogenous to social peacef ul and violent social unrest. The only exceptions are
instrumenting the international prices of rice and wheat on rural peaceful protests and urban
peaceful protests, respectively (when the regressions are estimated with robust standard errors).
With the default, unadjusted standard errors, the null hypothesis that the domestic price of rice is
an exogenous regression is rejected at the 10 percent significant level when estimating its effect
on urban riots. I fail to reject the null hypothesis that maize is an exogenous variable in any of the
regressions, regardless of the standard errors used.
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Table 2. Wu-Hausman and Wooldridge Statistics (𝐻𝑜 : Variables are exogenous).
Dependent variable
Standard errors
Rice
Maize
Robust
0.81
0.96
Urban Peaceful Protests
Default
0.88
0.98
Robust
0.11
0.36
Urban Riots
Default
0.07
0.61
Robust
0.02
0.89
Rural Peaceful Protests
Default
0.27
0.94
Robust
0.26
0.14
Rural Riots
Default
0.57
0.39

Wheat
0.04
0.16
0.17
0.39
0.16
0.10
0.17
0.31

In the regressions where domestic food prices should be treated as an endogenous variable,
international food prices are empirically shown to be a valid instrument as the F statistic for the
joint significance of the additional instrument's coefficient is larger than the threshold set by Stock
and Yogo (2005). The only exceptions are estimations where the international price of rice is used
as an instrument for its domestic price, with the unadjusted standard errors, where the joint F
statistic is 9.6, which is slightly lower than the threshold set by Stock an d Yogo (2005). In similar
contexts, Bellemare (2014) used natural disasters as an instrument for food prices. While natural
disasters may have an impact on food prices, they may also have a direct effect on social unrest.
Thus, I believe that international food prices are a more valid instrument. Furthermore, Smith
(2014) uses both international food prices and six and nine-month drought indices to instrument
for the domestic food price regressor on social unrest in Africa. I test the validity of using both
instruments in Table 3, where the joint F statistic of the additional variables' coefficients is lower
when I use both international food prices and drought indices as instruments compared to when I
only use international food prices. Also, droughts are likely to directly affect social unrest, aside
from their effect on food prices, as I test in Hypothesis 2. I therefore instrument for domestic staple
food prices with international staple food prices alone.
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Table 3. Joint F Statistic (First Stage).
Instrument
International food prices
International food prices + SPEI 6-month index
International food prices + SPEI 9-month index

Standard Errors
Robust
Default
Robust
Default
Robust
Default

Rice
9.6
10.6
4.7
5.3
5.1
5.4

Maize
2.2
1.6
1.5
1.2
1.2
0.9

Wheat
15.9
19.6
7.9
9.8
8.2
10.4

Hypothesis 2 states that under strong drought conditions, food prices equally predict social
unrest in rural and urban areas, as farmers in rural areas become, functionally, consumers. To test
this hypothesis, I estimate the following equations:
𝑀
𝑀
𝜌𝑢𝑟𝑏𝑎𝑛𝑠𝑡 = 𝜂0 + 𝜂1 𝑓𝑠𝑡 + 𝜂2 𝐷𝑠𝑡
+ 𝜂3 𝑓𝑠𝑡 𝐷𝑠𝑡
+ 𝑿′𝑠𝑡 𝜼4 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜖2𝑠𝑡 ,

(15)

𝑀
𝑀
𝜌𝑟𝑢𝑟𝑎𝑙 𝑠𝑡 = 𝜃0 + 𝜃1 𝑓𝑠𝑡 + 𝜃2 𝐷𝑠𝑡
+ 𝜃3 𝑓𝑠𝑡 𝐷𝑠𝑡
+ 𝑿′𝑠𝑡 𝜽2 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜈2𝑠𝑡 ,

(16)

𝑀
where 𝐷𝑠𝑡
is an indicator that equals one if the country 𝑠 has been experiencing an 𝑀-months-long

drought in month 𝑡; where 𝑀 ∈ [1,24]. I estimate separate regression for each 𝑀-month drought.
𝑀
I estimate the regressions using 𝐷𝑠𝑡
= 1 if the country is experiencing an M-month-long mild

drought, where the SPEI drought index is negative and a separate one where the SPEI index is less
than −1, which includes moderate, severe, and extreme droughts, based on the classification used
by McKee, Doesken, and Kleist (1993). I estimate equations (15) and (16) using OLS when using
the prices of maize, rice, or wheat and using 2SLS when estimating the equations using the prices
of rice or wheat. 4 If Hypothesis 2 is correct, then (𝜃1 + 𝜃3 ) = (𝜂1 + 𝜂3 ) > 0.
Hypothesis 3 states that trade liberalization will reduce the p ositive relationship between
price spikes and social unrest in urban areas. The effect is expected to be smaller in rural areas
since farmers are generally in favor of trade protectionism. To test this hypothesis, I estimate
4

I only estimate equations (15) and (16) using prices of rice and wheat but not maize since the international food price
of maize is not found to be a valid instrument for the domestic price of maize.
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equations (17) and (18), using OLS for all three commodities and 2SLS for rice and wheat.
𝜌𝑢𝑟𝑏𝑎𝑛𝑠𝑡 = 𝛿0 + 𝛿1 𝑓𝑠𝑡 + 𝛿2 𝐿𝑠𝑡 + 𝛿3 𝑓𝑠𝑡 𝐿𝑠𝑡 + 𝑿′𝑠𝑡 𝜹4 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜖3𝑠𝑡 ,

(17)

𝜌𝑟𝑢𝑟𝑎𝑙 𝑠𝑡 = 𝜙0 + 𝜙1 𝑓𝑠𝑡 + 𝜙2 𝐿𝑠𝑡 + 𝜙3 𝑓𝑠𝑡 𝐿𝑠𝑡 + 𝑿′𝑠𝑡 𝝓2 + 𝜆𝑠 + 𝜆𝑚 + 𝜆𝑦 + 𝜈3𝑠𝑡 ,

(18)

where 𝐿𝑠𝑡 is a binary variable that equals one if the government imposes no tariff on imports of
the foodstuff; i.e., 𝜏 from equations (9) and (10) is equal to zero. If Hypothesis 3 is true, then I
expect 𝛽1 > (𝛿1 + 𝛿3 ) > 0 since the increase in food prices will still lead to a rise in urban social
unrest, but knowing that the government does not control international prices but is eliminating
any barriers to trade, might reduce the effect on urban unrest. In a best-case scenario, where, for
example, the government also provide food subsidies, (𝛿1 + 𝛿3 ) = 0, but this is out of the scope
of this paper. The effect on rural social unrest is ambiguous. While consumers living in rural areas
will be in favor of eliminating the tariffs on food imports, as that would increase their food
accessibility, farmer, on the other hand, will prefer imposing a tariff. Therefore, I expect 𝛾1 <
(𝜙1 + 𝜙3 ) ≤ 0.
Hypothesis 4 states that under strong drought conditions, trade liberalization will reduce
the positive relationship between price spikes and social unrest in both urban and rural areas in the
same way. To test this hypothesis, I estimate the following equations using OLS and 2SLS.
𝑀
𝑀
𝑀
𝜌𝑢𝑟𝑏𝑎𝑛𝑠𝑡 = 𝜎0 + 𝜎1 𝑓𝑠𝑡 + 𝜎2 𝐷𝑠𝑡
+ 𝜎3 𝐿𝑠𝑡 + 𝜎4 𝑓𝑠𝑡 𝐷𝑠𝑡
+ 𝜎5 𝑓𝑠𝑡 𝐿𝑠𝑡 𝐷𝑠𝑡
+ 𝑿′𝑠𝑡 𝝈6 + 𝜆𝑠
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+ 𝜆𝑚 + 𝜆𝑦 + 𝜖4𝑠𝑡 ,
𝑀
𝑀
𝑀
𝜌𝑟𝑢𝑟𝑎𝑙𝑠𝑡 = 𝜁0 + 𝜁1 𝑓𝑠𝑡 + 𝜁2 𝐷𝑠𝑡
+ 𝜁3 𝐿𝑠𝑡 + 𝜁4 𝑓𝑠𝑡 𝐷𝑠𝑡
+ 𝜁5 𝑓𝑠𝑡 𝐿𝑠𝑡𝐷𝑠𝑡
+ 𝑿′𝑠𝑡 𝝓2 + 𝜆𝑠

(20)
+ 𝜆𝑚 + 𝜆𝑦 + 𝜈4𝑠𝑡 .
If Hypothesis 4 is true, then I expect (𝜎1 + 𝜎4 + 𝜎5 ) = (𝜁1 + 𝜁4 + 𝜁5 ) > 0. Similar to the
prediction in Hypothesis 2, as the drought persists, farmers become consumers. As a result, if the
government eliminates tariffs on foodstuffs, both urban and rural consumers, in addition to farmers
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functioning as consumers, would benefit, which would lessen the effect of the increase in food
prices on social unrest in urban and rural areas, as they will be able to afford to purchase food
imports at a more affordable price. The effect is still likely to be positive, but trade liberalization
is expected to mitigate the impact predicted in Hypothesis 2;

(𝜃1 + 𝜃3 ) = (𝜂1 + 𝜂3 ) >

(𝜎1 + 𝜎4 + 𝜎5 ) = (𝜁1 + 𝜁4 + 𝜁5 ) > 0.
4.

Results
4.1

Domestic Food Prices

Unlike the findings of much recent literature (Abbs, 2020; Bellemare, 2014; De Winne &
Peersman, 2019; Smith, 2014; van Weezel, 2016), a change in domestic prices of staple foods, in
and of itself, does not seem to have a statistically significant impact on urban social unrest in
Africa. This is predicted by the first part of Hypothesis 1 and is tested by estimating equation (12)
using the number of peaceful or violent protests in urban areas.
Recall from the results of in Table 2 that we fail to reject the null hypothesis that the
domestic price of rice is exogenous to peaceful urban protests. Therefore, the OLS estimator is
more efficient than the 2SLS estimator. However, regardless of which one I use, when regressing
the domestic price of rice on peaceful urban protests, its coefficient is only significant at the 5
percent significance level when I estimate the OLS regression with the default unadjusted standard
error. In this model, a one-dollar increase in the domestic price of rice leads to 0.15 more urban
peaceful protests every month. The results are shown in part (a) of Figure 2.
The Wu-Hausman statistic in Table 2 shows that the domestic price of rice is endogenous
to urban riots when using the unadjusted standard error. Hence, I use the international price of rice
as an instrument to the domestic price. As the results in Table 3 shows, the first-stage F-statistic
of using the international price of rice as an instrument to its domestic price is 10.6, when using
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the unadjusted standard error, which is larger than the threshold set by Stock and Yogo (2005).
The results of the 2SLS model, presented in part (b) of Figure 3, show that a one-dollar increase
in the domestic price of rice leads to an increase of one riot a month in urban areas. The coefficient
is significant at the 10 percent significance level. When using robust standard errors, the
Wooldridge statistic is 0.11, which is slightly larger than the threshold to reject the null hypothesis
that the domestic price of rice is exogenous to urban riots. Moreover, the first-stage F-statistic,
reported in Table 3, is 9.6, which is lower than the threshold set by Stock and Yogo (2005). This
suggests that when using the robust standard errors in estimating the effect of the domestic price
of rice on urban riots, the OLS estimator is more efficient compared to the 2SLS estimator. Here,
urban riots increase by 0.1, as shown in part (b) of Figure 2.
When estimating equation (12) using the price of maize, I fail to reject the null hypothesis
that the domestic price of maize is exogenous to urban peaceful or violent protests, based on the
Wu-Hausman and Wooldridge statistics in Table 2. This holds regardless of whether I use the
default or robust standard errors. This suggests that the OLS estimator is more efficient than the
2SLS estimator when studying the effect of a change in the domestic price of maize on urban social
unrest. Furthermore, the first stage F-statistic, reported in Table 3 is very small, indicating that the
international price of maize is not a valid instrument for its domestic price. Regardless of which
model or standard errors I use, the coefficient of the domestic price of maize is not statistically
different from zero when regressing it on peaceful urban protests, as can be seen in part (a) of
Figure 2 and Figure 3. The coefficient is also statistically significant when the dependent variable
is urban riots, as shown in part (b) of Figure 2 and Figure 3.
The domestic price of wheat should be treated as an endogenous variable to peaceful urban
protest, based on Table 2, so the 2SLS estimator is more efficient than the threshold set by Stock
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Figure 2. (OLS) - The marginal effect of 1 US$ increase in staple food prices on the number of
monthly demonstrations

Figure 3. (2SLS) - The marginal effect of 1 US$ increase in staple food prices on the number of
monthly demonstrations

OLS estimator. The first-stage F-statistic, reported in Table 3 is 15.9, which is larger than the and
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Yogo (2005). The results indicate that a US$1 increase in the domestic price of wheat is associated
with a decrease in peaceful urban protests by two protests a month, significant at the 10 percent
significance level. In contrast, I fail to reject the null hypothesis that the domestic price of wheat
is exogenous to urban riots, so the OLS estimator is more efficient than the 2SLS estimator. When
estimating the OLS regression, I find that a $1 increase in the domestic price of wheat leads to a
0.2 per month rise in urban riots, as shown in Figure 2, significant at the 10 percent significance
level. The coefficient when estimating the 2SLS regression is not statistically d ifferent from zero.
To test the second part of Hypothesis 1, which predicts a negative or no relationship
between staple food prices and rural social unrest, I estimate equation (13) using both OLS and
2SLS. Based on Wu-Hausman and Wooldridge statistics, the only case in which I reject the null
hypothesis that domestic food prices are exogenous to rural social unrest is when regressing the
domestic price of rice on peaceful rural protests, using robust standard errors. This is the one model
where the domestic price of rice should be treated as an endogenous variable. Therefore, to study
the effect of a change in the domestic price of rice on peaceful rural protests, I estimate a 2SLS
regression. The results in part (c) of Figure 3 show that a $1 decrease in the domestic price of rice
leads to one less peaceful protest per month in rural areas. To find the effect of a similar change
on rural riots, I estimate an OLS regression since its estimator is more efficient, based on the
endogeneity tests’ statistics reported in Table 2. I find that a $1 increase in the domestic price of
rice leads to a 0.1 increase in rural riots, as can be seen in Figure 2; the coefficient is significant at
the 5 percent significance level when estimating the regression with the default unadjusted
standard errors. Otherwise, this coefficient is statistically insignificant.
As before, the OLS estimator is more efficient than the 2SLS estimator when studying the
effect of an increase in the price of maize on rural social unrest, as can be seen in Table 2. Similar
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to urban unrest, an increase in the domestic price of maize has no statistically significant effect on
rural unrest, regardless of whether I estimate equation (13) using OLS or 2SLS, as can be seen in
parts (c) and (d) in Figure 2 and Figure 3.
When estimating the domestic price of wheat on rural social unrest, I fail to reject the null
hypothesis that it is exogenous to rural social unrest, based on Table 2. This indicates that the OLS
estimator is more efficient than 2SLS. But the Wu-Hausman statistic is at the margin when
estimating the regression on peaceful rural protests using the unadjusted standard error s.
Therefore, I also estimate equation (13) using 2SLS. The results in part (c) of Figure 2 show that
a change in the domestic price of wheat has no statistically significant effect on peaceful rural
protests when estimating equation (13) using OLS. When estimating the equation using 2SLS with
the default unadjusted standard error, I find that a $1 increase in the domestic price of wheat leads
to 1.6 less peaceful rural protests a month, as can be seen in part (c) in Figure 3, which is significant
at the 10 percent significance level. When estimating equation (13) using rural riots as the
dependent variable, I find that a change in the domestic price of wheat has no statistically
significant effect on rural riots, as shown in part (d) of Figure 2 and Figure 3.
In summary, the results of estimating equation (12) do not support the first part of
Hypothesis 1, which states that food prices positively predict urban social unrest. Most of the
coefficients are not statistically different from zero, with a few exceptions where the coefficient is
marginally significant. In contrast, the results of estimating equation (13) support the second part
of Hypothesis 1, which predicts a negative or no significant relationship between sta ple food prices
and rural social unrest.
Hypothesis 2 predicts that when the country is experiencing a drought, an increase in the
domestic price of staple foods would have a similar effect on social unrest in both urban and rural
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areas. The results of estimating equations (15) and (16) using the domestic price of rice do not
support Hypothesis 2, as the marginal effect of the estimation is similar to those found by
estimating equations (12) and (13). While the marginal effect of a $1 increase in the domestic price
of rice does not affect the number of peaceful urban protests and rural riots, it slightly increases
the number of peaceful rural protests. The marginal effects of the OLS and 2SLS regressions can
be seen in Figure 4 and Figure 5, respectively. Increasing the maize price while experiencing
drought does not have a statistically significant effect on either urban or rural social unrest. The
results hold regardless of whether I use an OLS or a 2SLS estimation. The OLS and 2SLS results
are shown in Figure 6 and Figure 7, respectively. Increasing the domestic price of wheat while
experiencing drought increases urban riots slightly, but it does not significantly affect peaceful
urban protests or rural social unrest. The marginal effect from the OLS and 2SLS regressions are
shown in Figure 8 and Figure 9. In summary, the results show that increasing staple food prices
slightly worsen the problem. But it does not support Hypothesis 2 that farmers start behaving as
consumers when experiencing drought.
Hypothesis 3 predicts that eliminating tariffs on staple food imports reduces the relationship
between spikes in domestic food prices and social unrest. To test this hypothesis, I estimate
equations (17) and (18) using OLS and 2SLS. When estimating the equation using rice prices and
tariffs, there is still no statistically significant effect of increasing rice prices on peaceful urban
protests, even when the government eliminates tariffs on rice imports, as shown in part (a) of
Figure 10 and Figure 11. In the absence of trade liberalization, an increase in the domestic price
of rice marginally increases urban riots when estimating OLS (see part (b) of Figure 2. Based on
the results of the endogeneity tests reported in Table 2, the domestic price of rice should be treated
as an endogenous variable. Thus, the 2SLS estimator is more efficient than the OLS estimator.
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Figure 4. (OLS) - The marginal effect of 1 US$ increase in the domestic price of rice while
experiencing a drought on the number of monthly demonstrations

Figure 5. (2SLS) - The marginal effect of 1 US$ increase in staple food prices while
experiencing a drought on the number of monthly demonstrations
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Figure 6. (OLS) - The marginal effect of 1 US$ increase in the domestic price of maize while
experiencing a drought on the number of monthly demonstrations

Figure 7. (2SLS) - The marginal effect of 1 US$ increase in the domestic price of maize while
experiencing a drought on the number of monthly demonstrations
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Figure 8. (OLS) - The marginal effect of 1 US$ increase in the domestic price of wheat while
experiencing drought on the number of monthly demonstrations

Figure 9. (2SLS) - The marginal effect of 1 US$ increase in the domestic price of wheat while
experiencing a drought on the number of monthly demonstrations
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By estimating equation (17) using 2SLS, I find that liberalizing trade lowers the effect of
an increase in the domestic price of rice on urban riots. However, it is not statistically significant.
The domestic price of rice should also be treated as an endogenous variable to peaceful rural
protests. Using 2SLS to estimate equation (18), the marginal effect on peaceful protests slightly
shrinks from -0.98 to -0.95 when the government eliminates the tarif f on price imports, as can be
seen by comparing part (c) in Figure 3 to part (c) in Figure 11. From part (d) in Figure 2 and Figure
3, we know that an increase in the domestic price of rice does not have a statistically significant
effect on rural riots. When the government eliminates tariffs on rice imports, the marginal effect
of an increase in its domestic price continues to be statistically insignificant.
Recall that an increase in the domestic price of maize does not have a statistically
significant effect on urban or rural social unrest. Through estimating equations (17) and (18) using
the price and tariff of maize, I find that when the government eliminates the tariff on maize, the
marginal effect on social unrest continues to be statistically insignificant. From Table 2, we know
that the domestic price of wheat should be treated as an endogenous variable to peaceful urban
protests. I estimate equation (18) using 2SLS to estimate the effect of trade liberalization in wheat
on social unrest. I find that when the government eliminates the tariff on wheat imports, there is
no longer a statistically significant effect of an increase in the domestic price of wheat on peaceful
urban protests, as can be seen in part (c) in Figure 11. Similarly, trade liberalization in wheat
eliminates the statistically significant effect of an increase in its domestic price on urban riots, as
can be seen in part (b) in Figure 10. It also retains the statistically no significant relationship
between the domestic price of wheat and rural social unrest. In summary, the results support
Hypothesis 3 that trade liberalization reduces the relationship between food price spikes and social
unrest.
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Figure 10. (OLS) - The marginal effect on the number pf monthly demonstrations of 1 US$
increase in domestic food prices with 0% tariff

Figure 11. (2SLS) - The marginal effect on the number pf monthly demonstrations of US$1
increase in domestic food prices with 0% tariff
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Hypothesis 4 predicts that under strong drought conditions, trade liberalization will reduce
the relationship between spikes in staple food prices and urban and rural social unrest. I estimate
equation (19) using OLS and 2SLS. When estimating the effect on peaceful urban protests of
increasing the domestic price of rice while the country is experiencing a drought and the
government is eliminating the tariff on rice imports, I find no statistically significant effect,
regardless of whether I use OLS or 2SLS. Estimating the same 2SLS equation using urban riots as
the dependent variable shows that an increase in the domestic price of rice has a smaller effect on
urban riots when the tariff on rice is zero percent, as can be seen in part (a) in Figure 13.
Estimating the equation using OLS shows that an increase in the domestic price of rice has virtually
the same effect on urban riots with and without trade liberalization in rice imports (see part (b) in
Figure 12 compared to part (b) in Figure 4). The 2SLS estimation of equation (20) shows that
liberalizing trade in rice imports reduces the negative relationship between the increase in the
domestic price of rice and peaceful rural protests (see part (c) in Figure 13 compared to part (c) in
Figure 5). Estimating the same equation using OLS (part (d) of Figure 12) still shows no
statistically significant relationship between rural peaceful protests and the domestic price of rice,
as compared to the OLS estimation of equation (16). Regardless of whether I estimate equation
(20) using OLS or 2SLS, there is no statistically significant relationship between the domestic
price of rice and rural riots with and without trade liberalization (see part (d) in Figure 12 and
Figure 13 compared to the no-trade-liberalization scenario in part (d) in Figure 4 and Figure 5).
When I estimate equations (19) and (20) using the price and tariff data on maize, I find that
an increase in the domestic price of maize when the government eliminates the tariff on maize
while experiencing drought has no statistically significant effect on social unrest in either rural or
urban areas (see Figure 14). These results are consistent with estimations of equations (15) and
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Figure 12. (OLS) - The marginal effect on monthly demonstrations of US$1 increase in the
domestic price of rice with 0% tariff, while the country is experiencing drought

Figure 13. (2SLS) - The marginal effect on monthly protests of US$1 increase in the domestic
rice prices with 0% tariff, while the country is experiencing drought
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Figure 14. (OLS) - The marginal effect onthe number of monthly demonstrations of 1 US$
increase in the domestic price of maize with 0% tariff, while the country is experiencing drought

(16) in which I find no statistically significant relationship between a change in the price of maize
while experiencing drought and social unrest in Africa.
Recall from Section 3.2 and Table 2 that when using data on wheat prices and tariffs, the
2SLS estimator is more efficient than the OLS estimator when the dependent variable is peaceful
urban protests, and the OLS estimator is more efficient than the 2SLS estimator when the
dependent variable is urban riots or violent rural demonstrations. 5 By estimating equation (19)
using 2SLS, I find that liberalizing trade eliminates the negative effect that the increase in wheat
prices wheat has on peaceful urban protests (see part (a) in Figure 16). Increasing the price and
eliminating the tariff on wheat while the country is experiencing any drought either has no

5

The Wu-Hausman statistic when estimating equation (13) using rural peaceful protests as the dependent variable is
0.1 when using the default unadjusted standard errors.
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Figure 15. (OLS) - The marginal effect on monthly demonstrations of 1 US$ increase in the
domestic price of wheat with 0% tariff, while the country is experiencing drought

Figure 16. (2SLS) - The marginal effect on monthly demonstrations of 1 US$ increase in the
domestic price of wheat with 0% tariff, while the country is experiencing drought
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statistically significant effect (in the OLS regression in part (c) in Figure 15) or a positive impact
when experiencing a medium-term drought (in the 2SLS regression in part (c) in Figure 16), but
the effect is mostly statistically insignificant. I also find that it eliminates the positive impact on
urban riots, regardless of the drought length, when estimating equation (19) using OLS (see part
(b) in Figure 15). In contrast, it shows a negative effect on urban riots when estimating equation
(19) using 2SLS (see part (b) in Figure 16). The effect on rural riots is either eliminated when
using 2SLS (see part (d) in Figure 16) or remains statistically insignificant when using OLS (see
part (d) in Figure 15).
In summary, the results support Hypothesis 4, which states that, if under strong drought
conditions, an increase in staple food prices has a statistically significant relationship with social
unrest, then liberalizing trade in staple foods reduces this relationship in both urban and rural
areas.
4.2

Droughts

Aside from drought’s effect on domestic food prices, the results show that experiencing a drought
also affects urban and rural social unrest in Africa. While the results of Figure 4 show that the
effect on social unrest of the change in the domestic price of rice does not vary bas ed on the
drought’s length or severity, Figure 17 shows that this is not the case when looking at the effect of
experiencing a drought on social unrest. The marginal effect of experiencing drought while the
domestic price increases by 1 US dollar is negligible in the short-term and negative in the mediumterm, regardless of whether the drought is mild or moderate. As the drought persists, moderate
droughts increase urban and rural peaceful protests, while mild droughts increase urban riots. Parts
(a) and (c) in Figure 18 shows that liberalizing trade while experiencing long-term drought reduces
the effect of experiencing a drought on social unrest in rural areas. Nonetheless, the effect is small.
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Figure 17. The marginal effect on the number of monthly demonstrations of experiencing
drought while the domestic price of rice increase by US$1 (OLS)

Figure 18. The difference in the marginal effect of experiencing drought on the number of
monthly demonstrations when the tariff on rice is eliminated (OLS)
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Figure 19. The marginal effect on the number of monthly demonstrations of experiencing
drought while the domestic price of maize increase by US$1 (OLS)

Figure 20. The difference in the marginal effect of experiencing drought on the number of
monthly demonstrations when the tariff on maize is eliminated (OLS)
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Figure 21. The marginal effect on the number of monthly demonstrations of experiencing
drought while the domestic price of wheat increase by US$1 (OLS)

Figure 22. The difference in the marginal effect of experiencing drought on the number of
monthly demonstrations when the tariff on wheat is eliminated (OLS)
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The impact of experiencing a drought on peaceful urban protests, while the domestic price
of maize increases, fluctuates between positive effect and no significant effect, as shown in part
(a) in Figure 19. Liberalizing trade in maize eliminates the positive impact when experiencing
moderate medium-term drought and increases it when experiencing moderate long-term drought
(see part (a) in Figure 20). Experiencing a moderate medium-term drought increases peaceful rural
protests (see part (c) in Figure 19) and decreases rural riots (see part (d) in Figure 19). As the
drought persists, rural riots start to decline. Interestingly, liberalizing trade in maize does not have
a significant effect on the relationship between experiencing drought and urban riots o r rural social
unrest (see parts (b) through (d) in Figure 20).
Experiencing a moderate medium-term or long-term drought while the domestic price of
wheat increases by 1 US dollar increases the number of both urban and rural social unrest, as can
be seen in Figure 21. Interestingly, liberalizing trade in wheat seems to worsen the relationship
between experiencing drought and social unrest, and at best, it has no significant effect, as shown
in Figure 22.

4.3

Trade Liberalization

Liberalizing trade in different staple foods does not seem to have a homogenous effect on social
unrest in Africa. Liberalizing trade in rice has no significant effect on peaceful and violent urban
protests (see part (a) and (b) in Figure 23 and Figure 24). In contrast, it lowers the number of
peaceful rural protests (see part (c) in Figure 23 and Figure 24) and, at best, reduces the number of
rural riots (part (d) in Figure 23). Liberalizing trade in rice while the country is experiencing a
drought does not have a statistically significant

43

Figure 23. (OLS) The marginal effect of trade liberalization on the number of monthly
demonstrations in Africa when domestic food prices increase by US$1.

Figure 24. (2SLS) The marginal effect of trade liberalization on the number of monthly
demonstrations in Africa when domestic food prices increase by US$1.
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effect on urban unrest and rural riots (see parts (a), (b) and (d) in Figure A.1 and Figure A.2 in
Appendix A, where the red horizontal line is the marginal effect from the no-drought scenario in
Figure 23 and Figure 24). However, experiencing a drought seems to eliminate the negative effect
on peaceful rural protests of liberalizing trade in rice while its domestic price increases, as shown
in part (c) of Figure A.2.
In the absence of drought, liberalizing trade in maize does not have a significant effect on
social unrest in Africa (see Figure 23 and Figure 24). Liberalizing trade in maize while
experiencing a short-term drought reduces the number of rural riots (see part (d) in Figure A.3).
Aside from that, it does not have a significant effect on urban unrest or peaceful rural protests (see
Figure A.3 and Figure A.4 in Appendix A).
Liberalizing trade in wheat reduces peaceful protests in both urban and rural areas (see part
(a) and (c) in Figure 23 and Figure 24). Interestingly, it increases urban and rural riots, as shown
in parts (b) and (d) in Figure 23 and Figure 24. Liberalizing trade in wheat while the country is
experiencing a drought does not seem to affect these results (see Figure A.5 and Figure A.6 in
Appendix A).

5.

Summary and Conclusion

In this paper, I examine several research questions. First, I study whether the re is a relationship
between a change in staple food prices and social unrest in Africa. Second, I examine whether the
problem is exacerbated when a country is experiencing drought. Third, I investigate whether
liberalizing trade in staple foods reduces this effect on social unrest. I find that an increase in staple
food prices has no significant effect on urban social unrest, but it has a negative effect on rural
social unrest. I also find that an increase in staple food prices while experiencing mild or m oderate
drought worsens the problem slightly. However, the effect is not severe enough to lead farmers

45

and consumers to behave in the same way in response to a price spike. I also find that trade
liberalization in staple foods either reduces or eliminates the relationship between price spikes and
social unrest, regardless of whether the country is experiencing drought.
The results in this paper suggest that trade liberalization is staple food prices can be used
to mitigate the effect of an increase in staple food prices on social unrest. This policy would be
especially helpful as the frequency of extreme climatic events is likely to increase in Africa. Trade
liberalization could potentially help avoid social unrest in politically fragile regions and associated
political instability that can further hinder economic development in the region.
To extend this paper, I would like to study the effect on social unrest of other safety nets,
such as food subsidies and unemployment compensation, that can also increase food accessibility
but can be targeted to the most vulnerable parts of the population. I would also like to investigate
the effect of providing index insurance to farmers on rural social unrest.
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