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Abstract

This study investigates the relationship between foreign aid and conflict incidence at the sub-national
level across Africa using an innovative, high-resolution panel dataset of monthly grid-cell observations.
By combining geo-referenced World Bank aid data with conflict event data from the Armed Conflict
Location and Event Data (ACLED) project, we construct a dataset comprising over 12 million grid-month
observations from 1995 to 2020. Using difference-in-differences (DiD) and event study methodologies,
we estimate the immediate and dynamic effects of foreign aid allocation on local conflict. Our findings
indicate that foreign aid significantly increases the likelihood of conflict onset within treated grid cells, with
effects that emerge immediately upon aid allocation and persist for at least five years. These results are
robust across multiple conflict types — including protests, riots, battles, and violence against civilians — and
actor categories, such as military forces, militias, and protesters. The use of monthly data at a 0.25 x 0.25
decimal degrees spatial resolution enables precise temporal alignment of aid delivery and conflict, allowing
us to capture both static and dynamic treatment effects. This paper contributes novel empirical evidence
to the aid-conflict literature and raises important considerations for the spatial and temporal targeting of

development assistance.
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1 Introduction

One of the main objectives of foreign aid is to foster economic development; in addition, it is often intended
to reduce conflict in recipient countries. By improving the living conditions of the population, aid is expected
to contribute to the stabilization of the recipient country and thereby lower the likelihood of conflict. However,
empirical evidence on the relationship between foreign aid and conflict is mixed, with studies showing positive,
negative, or no effects (Balcells and Stanton, 2021; Ziircher, 2017, 2019). Unfortunately, the findings of these
studies are rarely comparable due to differences in country coverage, time periods analyzed, levels of data
aggregation, econometric methods employed, types of aid examined, and the forms of conflict studied.

There is a large body of literature at the country level, which provides important insights into the average
effect of foreign aid on conflict across countries and over time (e.g., Adam and Tsarsitalidou, 2022; Ahmed
and Werker, 2015; Bluhm et al., 2020; Collier and Hoeffler, 2002; Nunn and Qian, 2014; Christian and Barrett,
2024; Chu et al., 2016; de Ree and Nillesen, 2009; Mousseau, 2020; Szabd, 2022; Mary and Mishra, 2020).
These country-level studies include a large number of countries — for example, Adam and Tsarsitalidou (2022)
include 198 countries in their sample — and cover a time period ranging from the 1960s to the late 2010s. Thus,
these studies provide results that offer a general understanding of the relationship between foreign aid and
conflict, although at a highly aggregated level.

Another substantial branch of the literature comprises country-specific studies at the sub-national level,
which can provide deep insights into the effect of foreign aid on conflict within the respective countries (e.g.,
Bohnke and Ziircher, 2013; Child, 2014, 2019; Chou, 2012; Lyall et al., 2020; Sexton, 2016; Dasgupta et al.,
2017; Hoelscher et al., 2012; Khanna and Zimmermann, 2014; Berman et al., 2011a, 2013; Dube and Naidu,
2015; Weintraub, 2016; Crost et al., 2014; De Juan, 2019; Premand and Rohner, 2023). However, the findings
of these country-specific studies at the sub-national level can only be transferred to other contexts to a limited
extent.

Furthermore, there is a small body of literature that uses sub-national data across a large number of coun-
tries, thereby combining the insights of country-level studies and country-specific studies at the sub-national
level. To the best of the authors’ knowledge, only five studies — Findley et al. (2023), Gehring et al. (2022),
Wood and Molfino (2016), Wood and Sullivan (2015), and Zhang and Dorussen (2025) — conduct sub-national
analyses across a broader set of countries.

Despite the differences among the studies mentioned above, they share one common feature: all use annual
data to analyze the relationship between foreign aid and conflict. As a result, no study to date has addressed
the sub-annual dynamics of this relationship. However, since conflicts can occur at various times throughout
the year — and different types of conflicts exhibit varying durations and dynamics — this remains an important
aspect that has not yet been considered in the literature.

As our main contribution, we address this gap in the literature by using monthly data at the grid-cell level.
This enables us to precisely align the timing of conflict incidents with the start dates of foreign aid projects. This
prevents events that do not coincide in time from being incorrectly perceived as causally connected. Moreover,

the use of monthly data allows us to include a greater number of conflict and treatment events in our difference-
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in-differences (DiD) approach. Additionally, and also novel in the literature, the monthly resolution enables us
to investigate the dynamic treatment effect of foreign aid on conflict incidence. To this end, we conduct event
studies that capture the dynamic treatment effect over a period of 60 months following the start of a foreign aid
project.

Furthermore, the monthly data also enable us to investigate the dynamic treatment effect of foreign aid
on short-term conflict events. To this end, we further differentiate our DiD estimations and event studies by
various types of conflict. With the exception of Gehring et al. (2017), most studies include only a limited
number of conflict types. In contrast, we contribute to the literature by incorporating a broader range of conflict
types — namely, battles, explosive/remote violence, violence against civilians, protests, riots, and strategic
developments. In addition, we provide evidence on conflicts involving different actors, such as military forces,
rebel groups, political and identity militias, as well as rioters, protesters, and other non-state actors. Finally, we
also estimate the effects of aid on violence against unarmed civilians.

To ensure that the advantages of our temporal disaggregation to monthly data are not offset by a high level
of spatial aggregation, we further reduce the spatial resolution to 0.25 x 0.25 decimal degrees. This represents
an additional contribution to the literature, as the finest spatial resolution used previously is 0.5 x 0.5 decimal
degrees, as in Wood and Sullivan (2015) and Zhang and Dorussen (2025).

More precisely, we investigate the effect of aid allocation by the World Bank on the incidence of conflict
at the sub-national level, using a grid-cell-level dataset of monthly data on aid projects and conflict events in
Africa. Owing to the low temporal and spatial aggregation, our dataset comprises 12,633,372 grid-month ob-
servations covering the period from January 1995 to December 2020 across all African countries. We combine
geo-referenced aid project data from the AidData database with conflict data from the Armed Conflict Location
and Event Data (ACLED) project to construct this grid-cell-level dataset.

We begin our analysis by using a DiD approach to estimate the effect of aid on conflict onset. Our main
results, based on an aggregate measure of general conflict onset, indicate that the allocation of aid to a grid cell
significantly increases the likelihood of conflict onset in that same grid cell. This finding is robust across various
fixed effects specifications, mitigating concerns about local and time-invariant unobserved heterogeneity within
grid cells. In addition, we conduct an event study analysis to investigate the role of timing in determining the
impact of foreign aid allocation on the likelihood of conflict. The results reveal that the effect of aid on conflict
onset is both immediate and persistent, with the impact still observable up to 60 months after the aid project
begins. In contrast, no pre-treatment trends are evident, suggesting that there is no anticipation effect related to
aid allocation in the data.

The aggregate measure of any type of conflict is then further disaggregated into specific conflict types to
uncover heterogeneity in the relationship between aid and conflict. To this end, we repeat the DiD and event
study analyses for different categories of conflict: battles, explosions and remote violence, violence against
civilians, protests, riots, and strategic developments. For all categories, the DiD analysis reveals a significant
positive effect of aid on conflict onset, with the strongest effects observed for protests and riots. This finding

is supported by the event study analysis, which shows that the effect of aid on the onset of protests and riots is
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immediate and persistent, whereas the effects on other conflict types tend to be delayed or display inconclusive
patterns. These results can be interpreted as suggesting that aid may trigger protests and riots related to the
distribution of aid resources, without necessarily escalating into more violent forms of conflict.

Accordingly, we further investigate the effect of aid on conflict onset through a disaggregated analysis
based on the actors involved in the conflict. In the first step, we differentiate between conflicts involving the
military, rebel groups, political and identity militias, and rioters, protesters, or other forces. The DiD results
once again confirm a positive effect of aid on conflict onset for all categories, with the exception of conflicts
involving rebel groups. The event study analysis shows a pronounced effect of aid on conflict onset for conflicts
involving rioters, protesters, or other forces, with the effect beginning immediately after the allocation of aid
and persisting for up to 60 months. Next, we analyze conflicts characterized as violence against unarmed
civilians perpetrated by the military, rebel groups, political and identity militias, or rioters, protesters, and other
forces. This fine-grained analysis reveals that the effect of aid on conflict onset is most evident in violence
against civilians committed by rioters, protesters, or other forces. This leads to the conclusion that aid is more
likely to increase violence against civilians than to trigger two-sided violence.

To assess the robustness of our results to alternative specifications of both the conflict and aid data, we
conduct a series of robustness checks. We employ alternative definitions of conflict incidence by using the
number of conflict events and the number of conflict-related fatalities as dependent variables. Similarly, we
use alternative measures of aid by considering the number of aid projects and the total amount of aid allocated
to a grid cell as independent variables. None of these alternative specifications alters the main findings of the
analysis.

The remainder of the paper is structured as follows. Section 2 reviews the related literature on the effect of
aid on conflict. Section 3 describes the data, and Section 4 outlines the econometric specification and estimation
approach used in the analysis. Section 5 presents the main results and discusses their robustness. Section 6
provides a discussion of the key findings and situates them within the existing literature. Finally, Section 7

concludes.

2 Review of the Relevant Literature

The existing literature on the relationship between conflict and foreign aid is characterized by heterogeneous
findings. Unfortunately, the results of different studies are rarely comparable, as they vary in terms of country
coverage, time periods analyzed, levels of aggregation, econometric methods employed, types of aid con-
sidered, and types of conflict examined. However, the level of aggregation offers an opportunity to identify
characteristics that are consistent across studies operating at the same scale. The chosen level of aggregation
largely determines the kinds of results a study can produce (Balcells and Stanton, 2021), and, consequently,
which issues must be addressed by research conducted at other levels of aggregation.

A large number of studies on the effect of foreign aid on conflict are based on country-level data at an
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annual frequency.! These country-level studies include a large number of countries — for instance, Adam and
Tsarsitalidou (2022) include 198 countries in their sample — and therefore provide insights into the average
impact of foreign aid on conflict across countries and over time. For a general understanding of the relationship
between foreign aid and conflict, this represents an important contribution. The country coverage in this branch
of the literature includes virtually all developing countries worldwide (e.g., Adam and Tsarsitalidou, 2022;
Ahmed and Werker, 2015; Bluhm et al., 2020; Collier and Hoeffler, 2002; Nunn and Qian, 2014; Christian and
Barrett, 2024; Chu et al., 2016; de Ree and Nillesen, 2009), and the time periods studied range from the 1960s
(e.g., Collier and Hoeffler, 2002; Ahmed and Werker, 2015; Mousseau, 2020) to the late 2010s (e.g., Szabd,
2022; Mary and Mishra, 2020).

Despite the extensive body of research at the country level, no clear consensus has emerged regarding the
effect of foreign aid on conflict. While several studies find a conflict-reducing effect of foreign aid (de Ree and
Nillesen, 2009; Metzger, 2024; Narang, 2014; Nielsen et al., 2011; Savun and Tirone, 2017; Young and Findley,
2011; Mary and Mishra, 2020), others report that foreign aid increases the likelihood of conflict (Mousseau,
2020; Narang, 2015). Moreover, some studies arrive at mixed results, suggesting that foreign aid can have both
conflict-reducing and conflict-enhancing effects, depending on the context (Adam and Tsarsitalidou, 2022;
Ahmed and Werker, 2015; Bluhm et al., 2020; Nourou, 2019; Nunn and Qian, 2014). Additionally, Strange
et al. (2015) and Szab¢6 (2022) find that a reduction in foreign aid can lead to an increase in conflict.

While the heterogeneity in findings mentioned above may be partially explained by differences in samples
and econometric methods, there is a more fundamental reason underlying these discrepancies. As widely
discussed in the aid effectiveness literature, estimates based on aggregated data are subject to aggregation bias,
resulting from the aggregation of local events to the country level (Bitzer and Goren, 2024). More specifically,
a foreign aid project may be implemented in a region entirely different from where a conflict event occurs.
Given the large geographic size of many developing countries, there may be considerable distance between the
location of the aid project and the conflict event, with no direct connection between the two. When data are
aggregated to the country level, information about spatial distribution is lost, and the resulting estimates may
be biased.

In addition, several studies (Schraeder et al., 1998; Alesina and Dollar, 2000; Kuziemko and Werker, 2000;
Dreher et al., 2009; Brech and Potrafke, 2014) show that donors often pursue strategic political, economic,
and ideological interests in the allocation of foreign aid. This unobserved heterogeneity in donor motivations,
combined with the tendency to allocate aid to poorer countries, poses a significant challenge to identifying the
true effect of foreign aid on conflict. Unfortunately, at the country level, it is not possible to control for this
heterogeneity through the use of country-by-year fixed effects.

Studies at the sub-national level can mitigate the problem of spatial aggregation bias and, in addition,

allow for the control of unobserved heterogeneity by introducing country-by-year fixed effects. However, most

ISee, for example, Adam and Tsarsitalidou (2022); Bluhm et al. (2020); Mary and Mishra (2020); Mousseau (2020); Szab6 (2022)

for a few recent examples.
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existing sub-national studies focus on a single country.”

These studies provide deep insights into the effect of foreign aid on conflict within the respective countries
and are not subject to the spatial aggregation bias discussed above. However, the foreign aid examined in these
analyses is often highly specific to the country in question. For example, Berman et al. (2011a, 2013) analyze
U.S. Army reconstruction spending in Iraq; Crost et al. (2014) examine the Philippines’ large community-
driven program KALAHI-CIDSS; Sexton (2016) studies the U.S. Army’s Commanders Emergency Response
Program (CERP) in Afghanistan; and Hoelscher et al. (2012) include India’s National Rural Employment
Guarantee Act (NREGA) program. As a result, the findings of these studies cannot be generalized to other
countries, limiting their external validity. Furthermore, because these studies focus on a single country, they
are unable to control for unobserved heterogeneity in donor interests and the allocation of foreign aid across
countries.

However, there is a small body of literature that uses sub-national data across a large number of countries,
thereby combining the advantages of cross-country studies at the national level with those of country-specific
studies at the sub-national level. To the best of the authors’ knowledge, only five studies — Findley et al. (2023),
Gehring et al. (2022), Wood and Molfino (2016), Wood and Sullivan (2015), and Zhang and Dorussen (2025)
— conduct sub-national analyses across multiple countries. Although all of these studies perform cross-country
sub-national analyses, they exhibit considerable heterogeneity. They differ in terms of sub-national aggregation
levels, country samples, and particularly in the types of conflict analyzed. Only the timing and time periods
used are relatively similar across studies.

With respect to the heterogeneity in sub-national aggregation levels, Gehring et al. (2022) and Wood and
Molfino (2016) use ADM1 as the aggregation level, while Findley et al. (2023) employ the finer ADM2 level.
The studies by Wood and Sullivan (2015) and Zhang and Dorussen (2025) go further by using grid-cell-level
data. Both of the latter studies use grid cells with a resolution of 0.5 x 0.5 decimal degrees latitude and
longitude, which corresponds to a square with dimensions of approximately 55 km x 55 km at the equator.

Regarding country coverage, the studies mentioned focus exclusively on African countries. However, they
differ considerably in terms of the specific countries analyzed. While Findley et al. (2023) (18 countries),
Wood and Molfino (2016) (20 countries), and Wood and Sullivan (2015) (22 countries) concentrate on sub-
Saharan Africa, the sample in Zhang and Dorussen (2025) includes only seven African countries, six of which
are in sub-Saharan Africa, along with Sudan. The broadest coverage is provided by Gehring et al. (2022), who
analyze all African countries with populations exceeding one million.

There is also considerable heterogeneity in the types of conflict analyzed across these studies. Findley
et al. (2023) examine military and civilian fatalities occurring within one year of the causative event. Gehring

et al. (2022) analyze conflicts involving at least five battle-related deaths (BRD) per year. In addition, they

2See, for example, Bohnke and Ziircher (2013); Child (2014, 2019); Chou (2012); Lyall et al. (2020); Sexton (2016) for
Afghanistan; Dasgupta et al. (2017); Hoelscher et al. (2012); Khanna and Zimmermann (2014) for India; Berman et al. (2011a,
2013) for Iraq; Dube and Naidu (2015); Weintraub (2016) for Colombia; Crost et al. (2014) for the Philippines; De Juan (2019) for
Nepal; and Premand and Rohner (2023) for Niger.
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distinguish between various conflict types: government-related groups versus non-state actors, non-state actors
versus other organized non-state actors, government-related groups versus civilians, and non-state actors versus
civilians. They also address categories such as “Riots, Demonstrations, and Strikes” and “Non-lethal Govern-
ment Repression”. Wood and Molfino (2016) study the number of battles in a given district within one year
between rebel and government forces. Wood and Sullivan (2015) focus on attacks on civilian targets by either
insurgent or government forces within a grid cell over the course of a year. Finally, Zhang and Dorussen (2025)
analyze one-sided violence against unarmed civilians resulting in at least 25 deaths. All of the aforementioned
studies use annual data and cover largely overlapping time periods. Findley et al. (2023) cover the years 1989-
2008, Gehring et al. (2022) analyze the period 1995-2012, Wood and Molfino (2016) focus on 1990-2008,
Wood and Sullivan (2015) examine 1989-2008, and Zhang and Dorussen (2025) study the years 1989-2007.

A characteristic shared by all studies — regardless of their level of aggregation — is their reliance on annual
data for analysis. This raises concerns about potential temporal aggregation bias, as conflicts and foreign aid
projects occurring months apart may be incorrectly associated when using yearly data. This issue is especially
relevant for short-duration conflicts, which may not align temporally with the aid interventions being studied.
For example, using annual data, a riot occurring in January could be erroneously linked to a foreign aid project
that began in December of the same year. The problem is exacerbated when lag structures are applied; with
a one-year lag, the time gap between the conflict event and the aid project could extend to nearly two years.
Furthermore, annual data prevent the analysis of the dynamics of the relationship between foreign aid projects
and short-term, sub-annual conflicts. It is reasonable to assume that there is a temporal evolution between the
initiation of foreign aid projects and the occurrence of conflict.

All classical theoretical mechanisms discussed in the literature — such as rent-seeking, looting of aid, “hearts
and minds”, and redistribution — require that foreign aid is already in place for it to influence conflict incidence
(Findley, 2018). This raises an important but underexplored question: how do the impacts of foreign aid on
conflict unfold over time? To date, this has not been adequately addressed in the literature.

A major contribution of our paper is to directly address this temporal aggregation bias and to investigate
the dynamics of the relationship between foreign aid projects and conflict. For this purpose, we use data from
the ACLED project for conflict events and aid data from the AidData international development research lab,
which enables us to work with sub-annual, geo-referenced data at the grid-cell level. We reduce both temporal
and spatial aggregation by using monthly data in grid cells of 0.25 x 0.25 decimal degrees, which further
mitigates the risks of temporal and spatial aggregation bias.

The use of monthly data reduces the maximum potential mismatch between the start of a foreign aid project
and a conflict event to just two months. Moreover, this temporal structure enables us to investigate the dynamics
of aid-conflict interactions by conducting an event study analysis. This allows us to examine how conflict
incidence evolves in the months following the initiation of a foreign aid project. This is particularly important,

as the existing literature provides no insights into the dynamic relationship between foreign aid and conflict.’

3The only studies addressing the dynamics of the aid-conflict relationship are Metzger (2024), Narang (2014), and Narang (2015),

who use Cox proportional hazard models to estimate the duration of peace or conflict periods based on foreign aid flows. However,
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We also further reduce the spatial aggregation level by using grid cells of 0.25 x 0.25 decimal degrees.
This is a finer resolution than in Gehring et al. (2022) and Wood and Molfino (2016), who use ADM1, and
Findley et al. (2023), who use ADM2. Even compared to Wood and Sullivan (2015) and Zhang and Dorussen
(2025), who use grid cells of 0.5 x 0.5 decimal degrees, our approach offers a substantial improvement in
spatial granularity. A 0.5 x 0.5 grid cell corresponds to an area of approximately 55 km x 55 km, or 3,078
km? at the equator, whereas a 0.25 x 0.25 grid cell is roughly 27 km x 27 km, or 768 km?.

Finally, the low temporal and spatial aggregation levels enable us to investigate both the static and dynamic
relationships between foreign aid and various types of conflict, including those of short duration (e.g., riots and
demonstrations). We include the following conflict types in our analysis: battles, explosive/remote violence,
violence against civilians, protests, riots, and strategic developments.

Moreover, we assess whether the impact of foreign aid on conflict incidence varies depending on the actors
involved. To this end, we differentiate our estimations by actor type: military, rebel groups, political and
identity militias, and rioters, protesters, and other forces. Finally, we also provide estimates of violence against

unarmed civilians, disaggregated by the same actor categories.

3 Data and Variables

We utilize a highly disaggregated spatial and temporal framework to examine the relationship between foreign
aid allocation and conflict incidence across Africa. The unit of analysis consists of uniformly sized grid cells
measuring 0.25 decimal degrees in both latitude and longitude, resulting in a total of 40,664 grid cells covering
the African continent. This grid size is chosen deliberately to balance spatial resolution with measurement
precision: it is fine-grained enough to mitigate concerns about unobserved heterogeneity at the local level,
while also being large enough to correct for typical geocoding inaccuracies in aid and conflict event data
(Jedwab et al., 2022; Alpino and Hammersmark, 2020).

The conflict data are sourced from the ACLED project, which provides detailed, geo-referenced records of
conflict incidents. These events are aggregated to the grid-cell level on a monthly basis, generating a binary
indicator that equals one if at least one conflict event occurs in a given cell-month, and zero otherwise. This
high-frequency temporal resolution allows us to capture short-term fluctuations and dynamic responses to aid
interventions, which are often obscured in studies using annual data or more spatially aggregated units.

The foreign aid data come from the AidData international research lab at William & Mary, which provides
geo-coded information on World Bank-funded development projects under the IBRD and IDA lending port-
folios (AidData, 2017). The original dataset spans the period from 1995 to 2014 and includes 5,684 projects
across 61,243 location entries. Each project location is tagged with geographic coordinates (latitude and longi-
tude) and a precision code indicating the spatial accuracy of the location.

We match these geo-referenced aid locations to the corresponding grid cells based on their spatial coor-

these analyses are conducted at the country level and thus share the limitations discussed above.
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dinates and construct a time-varying treatment variable using the official start date of each aid project. This
high-resolution temporal alignment enables us to study not only whether aid is associated with conflict, but
also when and how conflict patterns respond to aid disbursements.

In addition to conflict and aid data, we compute several control variables at the grid-cell level, including
climate indicators (e.g., precipitation and temperature), population estimates from the Gridded Population of
the World (GPW) dataset, and proxies for local economic activity using nighttime lights intensity. These
controls help account for confounding factors that may influence both aid allocation and the likelihood of
conflict.

The combined use of monthly data and 0.25 x 0.25 decimal degree grid cells allows for a nuanced ex-
amination of both static and dynamic treatment effects. This structure facilitates causal identification through
difference-in-differences and event study models, addressing spatial and temporal aggregation biases that have
constrained prior research using annual data or more aggregated spatial units (e.g., country-level or sub-national
analysis). Finally, the use of grid cells as the unit of analysis enables us to effectively control for unobserved
heterogeneity at the local level through the inclusion of various fixed effects specifications.

We employ a high-frequency time structure, incorporating both year and month, to construct a treatment
status variable that enables analysis of the impact of foreign aid projects on conflict events. This approach
offers several advantages: (i) the monthly granularity of our data allows for precise tracking of foreign aid
interventions, facilitating the observation of short-term fluctuations and immediate responses to aid initiatives.
This temporal resolution is critical for understanding the nuanced effects of foreign aid on conflict dynamics;
(i1) the high-frequency structure enables us to assess how the timing and intensity of multiple foreign aid
projects interact over time, providing insights into their cumulative impact on the incidence and severity of
conflict events; (iii) using high-frequency data helps mitigate potential confounding factors that may arise in
annual-level analyses. By observing monthly changes, we can more accurately attribute fluctuations in conflict
to specific aid interventions, enhancing the robustness of our empirical findings; and (iv) the monthly resolution
allows us to explore whether conflict events respond rapidly to foreign aid initiatives. This capability is crucial
for distinguishing immediate consequences from long-term effects, offering a clearer picture of the aid-conflict

relationship.

3.1 Conflict Measures

We use data from the ACLED project to measure conflict events across space and time.* ACLED provides
detailed information for tracking and analyzing political violence, protests, and other politically significant
developments worldwide.’ Tt collects information on various event types, locations, dates, and actors involved,

including governments, rebel groups, militias, and civilians. The database focuses on capturing incidents of

“The data are available at https://acleddata.com/.
3See the ACLED codebook for a detailed description of the data structure and coding rules at https://acleddata.com/
acleddatanew/wp-content/uploads/dlm_uploads/2023/06/ACLED_Codebook_2023.pdf.


https://acleddata.com/
https://acleddata.com/acleddatanew/wp-content/uploads/dlm_uploads/2023/06/ACLED_Codebook_2023.pdf
https://acleddata.com/acleddatanew/wp-content/uploads/dlm_uploads/2023/06/ACLED_Codebook_2023.pdf
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political violence — such as battles, attacks, and violence against civilians — as well as demonstrations, including
both peaceful protests and violent riots. In addition, it tracks strategic developments, which are non-violent but
politically significant actions such as peace talks, high-level arrests, or territorial changes.

ACLED data are coded in real time by researchers and are made publicly available on a weekly basis.
This real-time approach is particularly valuable for measuring conflict dynamics in African countries, where
ACLED offers a unique depth of coverage dating back to January 1997. By maintaining and updating historical
data alongside ongoing events, ACLED enables users to measure long-term trends and conflict patterns across
the African continent with high temporal accuracy.

ACLED categorizes conflict events into several key event types, each representing distinct forms of vio-
lence or politically significant activity. These event types are divided into subcategories, allowing for detailed
tracking and analysis of global conflict dynamics. We follow this categorization and focus on the following
event types: battles, protests, riots, explosions/remote violence, violence against civilians, and strategic devel-
opments. These event types are aggregated to the grid-cell level by counting the number of events in each grid
cell and month.

The main dependent variable in our analysis is a binary indicator that equals one if at least one conflict
event occurs in a given grid cell in a given month, and zero otherwise.®

Since foreign aid is primarily intended to improve the living conditions of the population, we also focus on
two-sided conflict events that directly affect civilians. Specifically, we construct binary indicators for different
conflict actors (e.g., military, rebels, and political militias) involved in violence against civilians. These indi-
cators enable us to explore key theoretical mechanisms linking foreign aid to conflict, such as the hearts and
minds hypothesis (Berman et al., 2011b).

3.2 Geo-Referenced Aid Data

This study utilizes geocoded World Bank foreign aid data spanning the period 1995-2014, systematically pro-
cessed and distributed by the AidData international development research lab hosted at William & Mary (Aid-
Data, 2017). The dataset includes 5,684 projects funded under the World Bank’s International Bank for Recon-
struction and Development (IBRD) and International Development Association (IDA) lending lines, geocoded
to 61,243 distinct point locations. Each project location is accompanied by geographic coordinates (latitude
and longitude) and a precision code indicating the spatial accuracy and specificity of the location data.

To ensure high spatial resolution and analytical precision, we restrict our analysis to project locations with
geocoded precision codes ranging from 1 to 3. Precision code 1 corresponds to exact locations, offering the
highest level of spatial accuracy. Code 2 indicates that the project is located “near” a known point, typically

within a 25-kilometer radius, while code 3 refers to locations situated within second-order administrative divi-

6We also consider alternative dependent variables that capture the intensity of conflict events in a grid cell, such as the number
of conflict events or the number of conflict-related fatalities. These allow us to investigate the relationship between aid and conflict

intensity, which may differ from the relationship between aid and the likelihood of conflict occurrence.
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sions (ADM2), such as counties or districts. We exclude locations with lower spatial accuracy — i.e., precision
codes 4 through 8 — to ensure the robustness of our geo-spatial analysis. Specifically, code 4 refers to first-
order administrative divisions (ADM1), code 5 to estimated or multi-location projects, and codes 6 through 8
to regional, national, or ambiguous spatial references.

AidData’s geocoding approach aligns with the International Aid Transparency Initiative (IATI) classifi-
cation system, which distinguishes between different types of geographic locations — such as administrative
regions, populated places, structures, and topographical features.” These classifications are paired with assess-
ments of coordinate accuracy (exact or approximate) to assign a precision code ranging from 1 (exact) to 8
(national or ambiguous).® The methodology for assigning these codes is documented in AidData’s geocoding
methodology guide (Strandow et al., 2011).

Applying this spatial precision filter to the African continent yields a working dataset of 818 projects and
10,668 uniquely geocoded locations. Focusing on these higher-precision records enhances the reliability of
spatial identification and improves the robustness of our estimates of localized aid effects on conflict outcomes.

For the empirical analysis, we use the recorded start month and year of each aid project to construct a
treatment variable coded as 1 for the month in which a grid cell receives any foreign aid project, and O otherwise.
Grid cells receiving multiple projects in the same month are treated as having received a single treatment.” The
treatment variable can increase incrementally with additional projects initiated in the same cell and month,
allowing us to capture the cumulative intensity and overlapping nature of aid exposure.

In contrast to the traditional binary staggered adoption approach often used in DiD models, our dynamic
treatment coding enables a more granular analysis of how repeated or clustered foreign aid interventions influ-

ence conflict incidence over time.

3.3 Additional Geo-Spatial Data

We complement the empirical analysis with a set of control variables that capture various factors potentially
influencing the relationship between foreign aid and conflict events. These control variables include biogeo-

graphic, climate, demographic, and economic characteristics.

Night-Time Lights. We use night-time lights time-series data from the National Oceanic and Atmospheric
Administration (NOAA) National Geophysical Data Center (NGDC) to proxy for local economic activity
(NOAA-NGDC, 2015). Night-time light emissions have been shown to strongly correlate with country-level
GDP and are widely used as a reliable indicator of economic activity (Henderson et al., 2012).

The original night-time lights data are available at a 30 arc-second resolution (approximately 1 km at the

equator) for the period from 1992 to 2013, collected via different satellite missions under the U.S. Air Force

7See the IATI geographic location classification at https://iatistandard.org/en/iati-standard/203/codelists/geographiclocationclass/.
8See the IATI precision scale at https:/iatistandard.org/en/iati-standard/203/codelists/geographicalprecision/.
9As a robustness check, we also construct alternative treatment variables accounting for the cumulative number of aid projects

per grid cell and month.
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Defense Meteorological Satellite Program (DMSP) Operational Linescan System (OLS). We use a recently
released extended version of the dataset, which provides observations up to 2021 (Ghosh et al., 2021).°

The night-time lights values range from O to 63, with higher values indicating greater brightness. How-
ever, values are not directly comparable across satellite missions due to differences in calibration and sensor
degradation (Elvidge et al., 2014). To ensure consistency, we apply an inter-annual calibration procedure that
adjusts brightness values across satellite-years to a common reference: satellite F12 in the year 1999, using Los
Angeles as the calibration benchmark (Elvidge et al., 2009, 2014; Hsu et al., 2015).'" We use the calibrated

data to calculate the average annual brightness of each grid cell.

Population Size. We obtain population estimates from the Gridded Population of the World (GPW), Ver-
sions 3 and 4, datasets provided by the Center for International Earth Science Information Network (CIESIN)
(CIESIN, 2017). These datasets offer gridded population data at 5 arc-minute resolution for the years 1990,
1995, 2000, 2005, 2010, 2015, and 2020.'>

Climate Data. To account for the potential influence of climatic conditions on conflict (Burke et al., 2015),
we use monthly gridded climate data from the Climate Research Unit (CRU) of the University of East Anglia
(Harris et al., 2020). The CRU TS v4.05 dataset provides monthly precipitation and temperature data at a 0.5
degree resolution from 1901 to 2020."3

Micro-Geographic Variables. To further control for local geographic characteristics potentially influencing
conflict, we include several time-invariant micro-geographic variables. Although these are absorbed by grid-
cell fixed effects in the baseline model, we interact them with time trends to account for differential pre-trends
across treated and control grid cells.

These variables include absolute latitude and longitude, distance to the nearest international border, coast-
line, river, road, railway, power transmission line, larger settlements (i.e., cities with at least 100,000 inhabi-

tants), and capital city.'

10The extended night-time lights data are available from the Earth Observation Group (EOG), Payne Institute for Earth Observa-

tions, Colorado School of Mines: https://eogdata.mines.edu/products/dmsp/.
"'The calibration assumes constant brightness in Los Angeles over time, attributing observed differences to technical variation

across satellite missions.
12 Available from NASA’s Socioeconomic Data and Applications Center (SEDAC): https://www.earthdata.nasa.gov/

centers/sedac-daac.
3The dataset is available at: https://crudata.uea.ac.uk/cru/data/hrg/.
14Settlement data are obtained from the Global Rural-Urban Mapping Project (GRUMP), Version 1, available at https: //www.

earthdata.nasa.gov/data/catalog/sedac-ciesin-sedac-grumpvl-stlmnt-1.00. Capital city coordinates are taken from
the CIA’s The World Factbook, available at https://www.cia.gov/the-world-factbook/. Rivers and lakes data are sourced
from the Global Self-consistent, Hierarchical, High-resolution Geography Database (GSHHG), available at https://www.ncei.

noaa.gov/products/shoreline-coastline-resources. Remaining infrastructure data are from the Seamless Digital Chart of
the World (SDCW) Base Map Version 10.5, available at https://worldgeodatasets.com/basemaps/index.html.
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We also include variables capturing land cover characteristics: the share of cropland,' the mean and stan-
dard deviation of elevation,'® and a binary indicator for whether the grid cell is classified as arid, based on the
Ko6ppen climate classification (Peel et al., 2007).!7

Finally, we control for the presence of diamond and gemstone deposits, which may act as conflict drivers

in some regions (Berman et al., 2017).'8

3.4 Summary Statistics

Summary statistics for the main regression variables are presented in Table C1. Panel A shows that approx-
imately 0.75% of grid-cell-month observations record at least one conflict event. When disaggregating by
conflict type, the data indicate that the majority of events involve violence against civilians (0.28%), followed
by battles (0.25%) and protests (0.19%)."°

For completeness, we also report summary statistics for the full set of climatic and socioeconomic control
variables. Panel B provides descriptive statistics for the time-invariant grid-cell-level controls, which are em-
ployed in robustness checks to account for pre-trend differences between treated and control units arising from
specific geographic characteristics.

Regarding the foreign aid treatment variable, 754,018 observations — equivalent to 5.97% of the full sample
of 12,633,372 grid-cell-months — are classified as treated, meaning that at least one foreign aid project was
initiated in the grid cell during that month. A closer look at the treatment distribution shows that 3,634 grid
cells (8.93%) received at least one aid intervention over the sample period (see Table C3). Among these, 1,862
grid cells (51.24%) were treated only once, while 1,772 grid cells (48.76%) received multiple treatments.
Notably, 3,311 of the treated grid cells (91.11%) received up to five treatments over the entire sample period.
The maximum number of treatment months observed in a single grid cell is 29.

The spatial distribution of conflict events and foreign aid projects is visualized in Figure B1. Aside from
the Sahara Desert, the map reveals that much of the African continent experiences a high frequency of conflict
events, driven by factors such as poverty, political instability, and historical legacies. Similarly, World Bank-
funded foreign aid projects are predominantly concentrated in Sub-Saharan Africa, while other regions receive

relatively fewer interventions. This distribution reflects broader aid allocation patterns shaped by humanitarian

SDerived from EarthStat: http://www.earthstat.org/. Values range from 0 (no cropland) to 1 (entire grid cell covered).
16Elevation data are from the NASA Shuttle Radar Topography Mission (SRTM v2.1), available from the U.S. Geological Survey

(USGS): https://earthexplorer.usgs.gov/.

7Ksppen climate data can be downloaded from the supplementary materials of Peel et al. (2007): https://doi.org/10.5194/
hess-11-1633-2007.

"¥Data on diamond and gemstone deposits are provided by the Peace Research Institute Oslo (PRIO): https://www.prio.org/
data.

9These relatively low figures are due to the high temporal and spatial resolution of our data structure. We use monthly grid-cell-
level data, which is substantially more granular than the annual data employed in most previous studies. Additionally, conflict events

are rare occurrences, leading to a low average frequency per observation unit.
20Correlation coefficients between the main variables of interest are reported in Table C2.
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need, strategic interests, and donor preferences.

While there is a notable spatial overlap between the occurrence of conflict events and the location of foreign
aid projects, this correlation should not be interpreted as causal. Foreign aid may be strategically targeted
toward regions with existing or elevated conflict risk. The following section outlines our empirical strategy to

identify the causal impact of foreign aid interventions on conflict incidence in Africa.

4 Econometric Specification and Estimation Approach

The relationship between foreign aid and conflict is subject to endogeneity concerns, which may bias estimation
results. One key source of endogeneity is self-selection: regions experiencing higher levels of conflict may
be more likely to receive foreign aid due to urgent humanitarian or stabilization needs. Conversely, reverse
causality may also be present. Specifically: (i) conflict-affected areas may receive less aid due to security
concerns or logistical constraints, and (ii) formerly conflict-affected regions may receive more aid as part of
peacebuilding or prevention strategies.

To address these endogeneity concerns, we analyze the relationship between foreign aid and conflict like-
lihood at the level of small, equally sized grid cells. This disaggregated approach offers several advantages.
First, by narrowing the unit of analysis to a fine spatial scale, we are able to establish a more direct link between
aid allocation and conflict locations while controlling for time-invariant unobserved heterogeneity using fixed
effects. Second, we leverage monthly data on conflict events, rather than the more common annual data, to
better capture the temporal dynamics of the aid-conflict relationship. This allows us to investigate whether aid
disbursed in a particular month affects the probability of conflict in subsequent months. Third, we employ a
DiD framework to estimate the causal effect of foreign aid on conflict likelihood. This approach compares the
change in conflict incidence over time between treated and untreated grid cells, controlling for both spatial and
temporal fixed effects. In addition, we extend the DiD model with an event study specification that includes
leads and lags of the foreign aid treatment variable relative to the timing of aid disbursement. This allows us to
further explore the dynamic effects of aid on conflict and to test the parallel trends assumption underlying the
validity of the DiD identification strategy.

Thus, the baseline econometric specification is given by the following equation:
Cyr = 0.+ BForeign Aidg + Xy XTI+ Sy T+ Ag + Aoy + Eqr (1)

where Cy, is a binary variable that takes a value of 100 if a conflict event occurs in grid cell g and time #, and
zero otherwise. Foreign Aidy, 18 a treatment status variable that takes the value of one in any month in which
a foreign aid project occurs in grid cell g, and zero otherwise. It increases by one unit for each additional
month in which grid cell g receives at least one foreign aid project. This definition aligns with the approach
of Schmidheiny and Siegloch (2023), who propose a similar framework where treatment units may receive
multiple interventions over the study period. This cumulative treatment specification allows us to capture the

compounding effects of repeated foreign aid disbursements on conflict likelihood within the same grid cell.
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The vector X includes a baseline set of time-varying climate controls at the grid-cell level, specifically
mean monthly precipitation and mean monthly temperature. The vector S, contains time-varying socio-
economic controls, including the log of population size and the log of night-time lights intensity, both measured
at the grid-cell level for each year.

Our specification includes grid cell fixed effects, 4,, and country-by-time fixed effects, A(4);, where grid
cell g is nested within country c. Estimation is conducted using Ordinary Least Squares (OLS) with standard er-
rors clustered two ways: at the grid cell level and at the region-by-year level. This two-way clustering accounts
for both serial correlation over time and spatial autocorrelation across grid cells within broader administrative
(i.e., ADMI) regions. The region-by-year clustering is particularly important in our context, as it allows for the
possibility that unobserved shocks may affect multiple grid cells within the same region at the same time.

The inclusion of grid cell fixed effects A, controls for time-invariant unobserved heterogeneity across space,
such as geographical or historical factors, that may affect the likelihood of conflict in a given grid cell. Mean-
while, the country-by-time fixed effects A.(,), control for unobserved heterogeneity that varies across countries
and over time — such as differences in institutional quality, macroeconomic conditions, or national aid allocation
policies.

We implement two versions of time fixed effects: (i) country-by-year fixed effects, which control for
country-specific shocks or trends at the annual level, and (ii) country-by-year-by-month fixed effects, which
capture seasonal variation and more granular time-specific unobservables at the monthly level. The latter spec-
ification is particularly useful for addressing potential seasonality in conflict patterns that could be correlated
with the timing of foreign aid disbursement.

For the event study specification, we estimate the following regression model:

—J K
Co=0+ Y BDh+ Y wD + XTI+ S, T+ Ay + gy + Eqr- )
j==2 k=0
The lead terms, denoted as Dé, for j € {—2,...,—(J— 1)}, represent binary variables for the pre-treatment
periods. They indicate whether a foreign aid project is exactly j periods away for a specific grid cell g at time
t. These lead terms capture the anticipation of the foreign aid project before it actually occurs. Similarly, the
lag terms, denoted as D’g,, fork € {0,...,K — 1}, represent binary variables for the post-treatment periods. They
indicate whether the foreign aid project has been passed exactly k periods relative to the foreign aid event date.
These lag terms capture the effects of the foreign aid project after it has occurred. It’s important to note that the
first lead term, D!

gt >
to zero in the month prior to the foreign aid event. This normalization allows us to interpret the estimated leads

is excluded from the event study specification. This means that the coefficient B—1 is set

and lags regression coefficients relative to this baseline period. In the standard event study specification, the
values of J and K refer to binned endpoints that accumulate leads and lags effects beyond the event window.
In this case, J is set to 36, representing 36 leads (or 3 years) for the pre-treatment period, and K is set to
60, representing 60 lags (or 5 years) for the post-treatment period. These values are chosen to examine the
dynamic treatment effects of aid allocation on conflict likelihood relative to the reference month. Overall, the

event study specification helps us understand the short-term and long-term effects of aid allocation on conflict
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likelihood. It also allows us to investigate the parallel trends assumption, which is important for the validity of
the DiD approach.”’!

S Empirical Results

We begin by presenting the results from the DiD analysis, which estimates the average treatment effect of
the foreign aid intervention on conflict likelihood. The DiD model shows a statistically significant impact on
various conflict measures, indicating that the intervention led to a meaningful change in the outcome variable
relative to the control group. While this provides a clear indication of the overall effect, it does not reveal how
the treatment effect may have varied over time.

To examine these time dynamics more closely, we turn to the event study analysis. The event study provides
a more detailed look at how the treatment effect evolves before and after the intervention. In the pre-intervention
period, the coefficients are small and statistically not significant, supporting the assumption that the treatment
and control groups followed similar trends before the foreign aid intervention. After the intervention, the
treatment effect begins to emerge, with statistically significant increases observed just after the aid intervention
takes effect.

5.1 Foreign Aid Allocation and Overall Conflict Likelihood

Difference-in-Differences Estimates. We begin the empirical analysis by examining the relationship be-
tween foreign aid allocation and conflict likelihood, conditioning on various fixed effects specifications and
control variables. Our goal is to present a step-by-step analysis that demonstrates the robustness of the relation-
ship to potential omitted variable bias. The corresponding estimates are reported in Table A1. We start with a
parsimonious specification and incrementally introduce additional controls and fixed effects.

In column (1), we estimate the baseline relationship without any control variables. The results indicate a
positive and statistically significant association between foreign aid allocation and conflict likelihood at the
1% level. The coefficient suggests that the presence of any foreign aid project in a given grid cell and month
increases the likelihood of conflict events by approximately 2.0288 percentage points per month. This is a
substantial effect, given that the average conflict likelihood in the sample is approximately 0.7517 percentage
points per month.

In column (2), we introduce grid cell fixed effects, which control for time-invariant, grid-cell-specific char-
acteristics potentially correlated with both aid allocation and conflict risk. The coefficient estimate remains
virtually unchanged and statistically significant at the 1% level. This finding suggests that using small grid
cells as the unit of analysis effectively mitigates concerns related to unobserved, time-invariant heterogeneity

at the local level.

2I'We do not consider statistically significant pre-treatment coefficients in close proximity to the event date as evidence against the

parallel trends assumption. Rather, we interpret them as evidence of the presence of short-term anticipation effects.
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Column (3) adds country-by-year fixed effects to the model, thereby accounting for country-specific, time-
varying factors such as macroeconomic conditions, political stability, and institutional quality. This specifica-
tion exploits within-country, within-year variation in aid allocation and conflict incidence. The coefficient on
the foreign aid variable remains robust and significant at the 1% level.

In columns (4) and (5), we sequentially include exogenous climatic controls (e.g., monthly precipitation
and temperature) and socio-economic controls (e.g., population size and night-time lights). The coefficient
estimate for foreign aid declines slightly in magnitude but remains statistically significant at the 1% level. The
estimates in column (5) indicate that foreign aid is associated with an average increase of 1.8746 percentage
points in the monthly likelihood of conflict events in treated grid cells compared to untreated ones.

Columns (6) through (8) incorporate an even more exhaustive set of fixed effects. Specifically, we include
country-by-year-by-month fixed effects, which allow us to control for time-varying, country-specific shocks
at a monthly resolution. This approach enables us to exploit variation in aid allocation and conflict incidence
within countries, years, and months. The coefficient estimates for the foreign aid treatment variable remain
highly robust and statistically significant at the 1% level.

Taken together, these results suggest that the use of country-by-year fixed effects is sufficient to account for
time-varying, country-level unobserved heterogeneity, and that the positive relationship between foreign aid

and conflict is not driven by omitted variable bias.

Event Study Estimates. Figure B2 presents the event study estimates of the dynamic treatment effects of
foreign aid on conflict likelihood, allowing us to explore the evolution of the outcome variable both before and
after the aid intervention.

The pre-treatment coefficients for periods ¢ < 0 are close to zero and statistically insignificant at conven-
tional levels. This suggests that, prior to the intervention, treated and control grid cells followed parallel trends
— supporting the key identification assumption of the DiD framework. In particular, the absence of significant
pre-treatment effects indicates that outcome trajectories were stable in the periods leading up to treatment, with
no evidence of anticipatory effects or divergent trends that might compromise causal interpretation.

Turning to the post-intervention period, we observe a steady increase in the estimated treatment effect over
time. Beginning at period ¢ = 8, the coefficient becomes positive and statistically significant, with the prob-
ability of conflict rising by approximately 1 percentage point after 24 months relative to untreated grid cells.
As time progresses, the effect continues to grow, indicating a gradual adjustment process. By t + 36 months,
the estimated effect reaches roughly 1.5 percentage points, and by ¢ + 60 months, the impact peaks at nearly 2
percentage points. This pattern suggests a cumulative and intensifying effect of foreign aid interventions over
time.

The persistence of the positive and increasing treatment effects underscores the lasting influence of aid
on conflict dynamics. Even at the furthest horizon considered (¢t + 60 months), the treatment effect remains
substantial, highlighting that the consequences of aid allocation continue to accumulate well after the initial
disbursement. The observed trajectory suggests that the full impact of aid takes time to materialize.

The 90% confidence intervals, depicted by capped spikes above and below the point estimates in Figure B2,
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provide further insight into the statistical precision of the estimates. These intervals are relatively narrow in the
early post-treatment periods, indicating high precision and strong statistical significance.

These event study results align closely with the DiD estimates reported earlier. While the DiD model
captures the average post-treatment effect — estimated at approximately 1.8746 percentage points (cf. Table A1,
column 5) — the event study framework reveals how this effect evolves over time. Specifically, the DiD estimate
reflects a weighted average of all post-treatment periods, potentially masking important dynamic heterogeneity.
In contrast, the event study illustrates that the treatment effect builds gradually, reaching levels consistent with
the DiD average only after several years.

In sum, the event study analysis provides compelling evidence that foreign aid interventions led to a positive
and sustained increase in conflict likelihood. The absence of significant pre-treatment effects strengthens the
validity of the parallel trends assumption, while the significant and growing post-treatment effects illustrate
the enduring impact of aid on conflict outcomes. Moreover, the dynamic perspective offered by the event
study adds valuable information on the timing and progression of the treatment effect — insights that static DiD
models alone cannot capture. These findings underscore the importance of considering temporal dynamics

when evaluating the consequences of foreign aid on conflict likelihood.

5.2 Different Types of Conflict Events

The conflict events in the ACLED database can be systematically categorized along a conflict intensity dimen-
sion, which varies based on the severity, scale, and directness of the violence involved.

High-intensity conflict events — such as battles and explosions/remote violence — represent the most severe
forms of violence. Battles involve direct armed confrontations between organized groups, often resulting in sig-
nificant casualties and territorial changes. Explosions and remote violence, including bombings and airstrikes,
entail the use of destructive weaponry, leading to widespread damage and fatalities. Violence against civilians
also qualifies as high-intensity conflict, though it differs in its asymmetric nature; in such events, armed actors
target unarmed civilians through killings, abductions, or sexual violence.

Moderate-intensity conflict includes riots, which typically involve spontaneous violent or destructive acts by
mobs. These events tend to be localized and less organized. Protests vary in intensity, ranging from peaceful
demonstrations (low intensity) to confrontational or repressive incidents (moderate intensity), depending on
escalation and responses from authorities.

Strategic developments, while generally non-violent, encompass politically significant actions such as peace
agreements, arrests of high-profile figures, or territorial changes. These are categorized as low-intensity events
but can be pivotal in shaping future conflict dynamics.

This categorization enables us to assess whether foreign aid interventions influence the likelihood of specific

types of conflict events along this intensity spectrum.

Difference-in-Differences Estimates. Table A2 presents the results of the DiD analysis disaggregated by

conflict event type. Each column reports the estimated treatment effect of foreign aid intervention on a specific
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conflict event category, using our preferred specification with the full set of fixed effects and control variables.
For comparison, column (1) replicates the overall average treatment effect previously reported (cf. column 5 of
Table A1l).

The results indicate that foreign aid interventions significantly influence multiple conflict event types. For
high-intensity events, including battles (cf. column 2) and explosions/remote violence (cf.column 3), the treat-
ment effects are positive and statistically significant at the 1% level. The estimated increases in conflict like-
lihood are 0.2270 and 0.0795 percentage points per month, respectively. These results suggest that aid is
associated with an escalation in severe forms of violence.

Similarly, for moderate- and low-intensity conflict types, the treatment effects remain positive and highly
significant. The likelihood of violence against civilians (cf. column 4) increases by 0.5335 percentage points,
riots by 0.7968 points (cf. column 6), and protests by 1.2955 points (cf. column 5). These results imply that
foreign aid interventions are also associated with higher frequencies of less organized or more diffuse conflict
events.

The estimated effect on strategic developments is likewise positive and statistically significant at the 1%
level, with an increase of 0.3302 percentage points per month. This suggests that foreign aid may also trigger

or coincide with politically significant, though non-violent, developments.

Event Study Estimates. Figure B3 presents the event study estimates of the dynamic treatment effects of
foreign aid on each conflict event type. Pre-treatment coefficients for periods ¢+ < O are close to zero and
statistically not significant for all event types, supporting the parallel trends assumption and reinforcing the
validity of our DiD identification strategy.

For battles, post-treatment effects become positive and statistically significant in months t +8, 1 421, 1 42,
and 7 + 51, suggesting a wave-like response pattern following aid allocation. The treatment effect remains sig-
nificant at # + 60 and beyond, indicating persistent impacts. In contrast, the coefficients for explosions/remote
violence fluctuate without a clear pattern and are statistically insignificant across most post-treatment periods,
suggesting a weaker or more context-dependent effect for this conflict type. For violence against civilians, the
post-treatment effects are consistently positive and statistically significant across short-, medium-, and long-
term horizons, including at # + 60 months. This again suggests a lasting relationship between foreign aid and
civilian-targeted violence. Protests and riots exhibit a steadily increasing treatment effect over time, with the
largest impacts observed in the long term. This pattern suggests a cumulative mobilization effect possibly
linked to the redistribution or visibility of aid. Strategic developments also exhibit a wave-like post-treatment
pattern, with significant effects emerging primarily in the long run, consistent with the delayed institutional or
political reactions to aid flows.

Together, the event study results highlight the temporal dynamics and heterogeneity of conflict responses
to foreign aid. They reinforce the DiD estimates while adding crucial insight into the evolution, timing, and
persistence of these effects. The findings suggest that the impact of aid is not uniform across conflict types, but

instead unfolds differently depending on the nature and intensity of the event.
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5.3 Type of Conflict Actors Involved

Conflicts often involve a diverse array of actors, including state forces, rebel groups, political militias, and
civilians, each with distinct roles and motivations. These actors directly impact the humanitarian landscape,
influencing where and how aid can be delivered. For instance, rebel groups may control territory where civil-
ians are most in need, yet these areas might be inaccessible due to ongoing hostilities or political constraints.
Furthermore, the strategic behavior and influence of these actors in the wake of aid interventions can shape
conflict dynamics, potentially leading to unintended consequences (e.g., sabotage of aid efforts, diversion of
resources, or exploitation of aid for political gain). Understanding how different conflict actors respond to

foreign aid interventions is thus crucial for assessing the policy’s overall impact on conflict outcomes.>>

Difference-in-Differences Estimates. Table A3 presents the DiD estimates of the impact of foreign aid in-
tervention on different conflict actors. The results indicate that foreign aid intervention leads to a significant
increase in military violence, militia violence, riots, and protests. Specifically, the coefficient estimates for mil-
itary and militia violence are positive and statistically significant at the 1% significance level, suggesting that
foreign aid intervention is associated with a higher likelihood of violent actions by state forces and organized
armed groups. Similarly, the treatment effects for riots and protests are also positive and statistically significant,
indicating that foreign aid intervention correlates with an increased incidence of civil unrest and public demon-
strations. These findings highlight the complex and multifaceted nature of conflict dynamics, where foreign

aid can inadvertently exacerbate tensions and lead to various forms of violence involving different actors.

Event Study Estimates. Figure B4 illustrates the event study estimates of the dynamic treatment effects
of foreign aid on different conflict actors. The pre-treatment coefficients for periods ¢ < O are, once again,
close to zero and statistically not significant, indicating parallel trends between treatment and control groups
before the intervention. In the post-intervention period, the treatment effects gradually rise over time, becoming
positive and statistically significant. This upward trend suggests that the impact of foreign aid on conflict actors
intensifies as time progresses. For instance, the likelihood of military and militia violence increases steadily,
reflecting a growing response to the aid intervention. Similarly, the treatment effects for riots and protests also
show a gradual rise, indicating that civil unrest and public demonstrations become more frequent over time.
These findings underscore the dynamic nature of the treatment effects, highlighting that the influence of foreign

aid on conflict actors becomes more pronounced as the post-intervention period extends.

5.4 Violence against Civilians

Violence against civilians is a critical factor in shaping foreign aid targeting, as it directly impacts both the need

for humanitarian assistance and the challenges of delivering it. Foreign aid organizations must carefully assess

22 A detailed analysis of the various theoretical mechanisms through which foreign aid might shape the behavior of different conflict

actors is beyond the scope of this paper and is left for future research.
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the patterns of violence against civilians to ensure that assistance reaches those most in need while minimizing
the risk of aid diversion or manipulation by violent actors. Understanding the dynamics of violence against
civilians, where both state and non-state actors target unarmed populations, is thus essential for effective aid

allocation and conflict mitigation.

Difference-in-Differences Estimates. Table A4 presents the DiD estimates of the impact of foreign aid in-
tervention on violence against civilians. The results show that foreign aid intervention leads to a significant
increase in violence against civilians, with a positive and statistically significant treatment effect with the excep-
tion of violence against civilian by rebel groups. This finding suggests that foreign aid allocation is associated
with a higher likelihood of violence against civilians by both state and non-state actors. The results under-
score the complex and multifaceted nature of violence against civilians, where foreign aid can inadvertently

exacerbate tensions and lead to increased harm to unarmed populations.

Event Study Estimates. Figure B5 shows how foreign aid affects violence against civilians over time. Before
the aid projects began (periods ¢ < 0), there are no noticeable differences between areas that received aid and
those that did not. This supports the idea that both groups followed similar trends before the intervention.

After aid is introduced, we see a steady and lasting increase in violence against civilians carried out by
military forces, militias, rioters, and protesters. These effects grow stronger over time and are statistically
significant, meaning they are unlikely to be due to random chance. For rebel groups, the increase in violence
against civilians is less consistent — positive and significant only in a few periods — which suggests that the link
between aid and rebel violence is weaker.

Overall, the results indicate that foreign aid is followed by a long-term rise in violence against civilians.
This highlights a concerning unintended consequence of foreign aid programs: rather than reducing conflict,

they may contribute to increased harm to civilian populations.

5.5 Sensitivity Analysis

In the following, we consider various sensitivity checks of the baseline findings, including alternative defini-
tions of the conflict variables, foreign aid measures, and fixed effects specifications. We apply this sensitivity
analysis to the types of conflict events (cf. Table A2) to assess the stability of the treatment effects and the
validity of the identification strategy. The results of the sensitivity analysis are presented in Table AS5.

In Panels A and B, we consider the log number of conflict events and fatalities, respectively, as alternative
conflict measures that capture the intensity of conflict events. In both specifications, the treatment effect of
foreign aid on conflict intensity is positive and statistically significant at the 1% level. This finding suggests
that foreign aid intervention leads to a higher incidence of high-intensity conflict events, reflecting an escalation
in conflict severity.

In Panel C, we retain the original conflict incidence measure but consider the log number of foreign aid
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projects as an alternative treatment variable. The main results remain qualitatively unchanged, with the treat-
ment effect of foreign aid on conflict likelihood staying positive and statistically significant at the 1% level.

In Panel D, we include interactions between grid-cell-specific biogeographic characteristics (e.g., terrain
ruggedness, distance to rivers, and land cover) and polynomial time trends up to the third order. This speci-
fication accounts for time-varying non-linear changes in conflict likelihood that are correlated with grid-cell-
specific biogeographic features observed before the start of the foreign aid project. Although unit-specific time
trends aim to control for omitted variables that trend over time, they might be correlated with our treatment
variable, thus potentially over-controlling for time-varying treatment effects (Miller, 2023; Goodman-Bacon,
2021).

Summarizing the results, we find that the treatment effect of foreign aid on conflict likelihood produces
coefficient estimates that are smaller in magnitude but remain statistically significant at the 1% level, except in

the specification for strategic developments.

6 Discussion

Our estimation results show that including grid-cell and country-by-year fixed effects, along with socioeco-
nomic control variables, tends to reduce the estimated coefficients of the foreign aid variable. This finding is
consistent with Gehring et al. (2022), who similarly report smaller coefficients after accounting for country-
by-year fixed effects. In contrast, the inclusion of climate controls does not substantially affect the results.
The same holds when using country-by-year-by-month instead of country-by-year fixed effects. These patterns
suggest that unobserved heterogeneity in the strategic, political, economic, or ideological motivations of donor
countries may play an important role in shaping how foreign aid influences conflict outcomes. While Gehring
et al. (2022) provide some evidence in this regard — showing, for example, that Chinese foreign aid does not
appear to increase conflict — this topic requires further investigation and is beyond the scope of this study.

Overall, our estimations indicate that foreign aid is positively and significantly associated with conflict
incidence in 13 out of 15 model specifications, including those that differentiate by conflict type, actor involve-
ment, and violence against civilians. However, we find no statistically significant effect in cases involving rebel
groups — either in general or specifically in relation to violence perpetrated by rebels against civilians.

Unfortunately, many of our results cannot be directly compared with previous studies due to differences
in data structure and design. As discussed in Section 2, much of the existing work relies either on country-
level data or on sub-national data limited to individual countries, which restricts comparability. Our study, by
contrast, joins a smaller set of sub-national analyses with cross-country coverage.”

Our findings of a positive and significant association between battles and foreign aid (see Table A2, column
2) complement those of Wood and Molfino (2016), who also found a positive association between battles and

foreign aid. However, they used humanitarian aid as an independent variable and had yearly data on the ADM1

ZFor example, the study by Findley et al. (2023) investigates the relationship between conflict and the spatial concentration of

foreign, and is therefore not directly comparable to our analysis.
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level for twenty sub-Saharan African countries between 1990 and 2008. In contrast, Gehring et al. (2022)
found that World Bank foreign aid projects had a negative effect on conflicts involving at least five battle-
related deaths. However, although their data contains all African countries, as in our study, their analysis is
based on annual ADM1-level data for the period 1995-2012.

With regard to our findings on violence against civilians perpetrated by rebel groups, for which our esti-
mations yield insignificant coefficients (see Table A3, column 2 and Table A4, column 3), these align with the
results of Zhang and Dorussen (2025), who also found no significant direct influence of humanitarian foreign
aid. However, they provide evidence that humanitarian foreign aid may reduce violence against civilians by
rebel groups when combined with peacekeeping activities. However, their analysis is based only on seven
African countries for the period 1989-2007, and on humanitarian aid at grid-cell level. In contrast, Wood and
Sullivan (2015) find persistent significant and positive effects in all their specifications. However, they only
consider humanitarian foreign aid, using yearly data from 22 sub-Saharan African countries and a time period
from 1989 to 2008. They also use grid-cell level data, albeit at a 0.5 decimal degrees level, as opposed to
our study’s 0.25 decimal degrees level. In contrast, Gehring et al. (2022) find a negative association between
violence by non-state actors against civilians and foreign aid.

Our results show that foreign aid is positively associated with military violence against civilians (see Ta-
ble A4, column 2). This is partly in line with Wood and Sullivan (2015), who also found such a positive
association between humanitarian aid and governmental violence against civilians in one of three of their spec-
ification. The other two specifications in Wood and Sullivan (2015) receive only insignificant coefficients.
Gehring et al. (2022) also found no significant association between state violence against civilians and foreign
aid. In contrast, Zhang and Dorussen (2025) found a negative association between government violence against
civilians and foreign aid.

Finally, our findings on violence against civilians, regardless of the perpetrator, indicate a positive and
significant association with foreign aid (cf. Table A4, column 1). These results are partly in line with those
reported by Zhang and Dorussen (2025), who find a similar association in their reduced-form model specifi-
cation. However, once additional controls are included, the association in their analysis becomes statistically

insignificant.

7 Conclusion

This paper has investigated the relationship between the allocation of foreign aid and conflict likelihood in
sub-national grid cells of recipient countries in Africa on monthly basis. We analyzed this relationship em-
pirically by using geo-referenced data on foreign aid projects and conflict events in a difference-in-differences
framework, as well as by employing an event study approach.

Our central results based on difference-in-differences suggest that foreign aid allocation is associated in
general with a higher likelihood of conflict incidence in recipient grid cells. A closer inspection of event study

results indicates that this effect of foreign aid on conflict likelihood is on the one hand immediate, manifesting
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already in the month of project implementation, and on the other hand persistent, lasting for more than 60
months after project start. These results are robust to alternative specifications splitting the sample by conflict
type and actors involved. While the DiD results confirm the conflict-inducing effect of foreign aid across the
different samples, the event study results suggest that the effect is particularly pronounced and immediate for
non-state conflicts, such as riots and protests, as well as for conflicts involving non-state actors, such as rioters
and protesters.

The results of this study can be interpreted as a warning signal for policy makers and donors that foreign
aid may not only fail to prevent conflict but may even exacerbate it. A possible reason for this could be that
foreign aid allocation to a specific grid-cell may inadvertently fuel grievances and competition over the newly
introduced resources among the different groups in the project’s vicinity. Therefore, a limitation of our study is
that we do not differentiate between different types of aid, such as humanitarian, development, or military aid.
These are likely to have different effects on conflict likelihood, as discussed in the literature on aid fungibility.
Thus, future research should investigate the local conditions and underlying mechanisms through which certain
types of foreign aid projects affect conflict likelihood. In conclusion, our study contributes to the literature on
the relationship between foreign aid and conflict by providing sub-national evidence on a fine-grained temporal
and spatial scale, which allows for a more nuanced understanding of the complex relationship between foreign

aid and conflict likelihood.
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Appendix

A Regression Tables

Table Al: Difference-in-Differences Estimates of Foreign Aid on Conflict Likelihood

Bitzer et al. (2025)

1) 2) (3) ) (5) 6) ) (¥
Fixed Effects Specification
Country-by-Year FE Country-by-Year-by-Month FE
No Grid Cell Grid Cell Climatic Socioeconomic Grid Cell Climatic Socioeconomic
Controls FE FE Controls Controls FE Controls Controls
Dependent Variable: Conflict Likelihood (from 0 to 100)
Foreign Aid 2.0288%#:# 2.01 14 1.9169%:* 1.9173%:* 1.8746%* 1.9190%* 1.9192%#3x 1.8765%:#
(0.1050) (0.0990) (0.1045) (0.1045) (0.1039) (0.1046) (0.1046) (0.1040)

Number of Cells 40701 40701 40701 40701 40701 40701 40701 40701
Number of Treated Cells 3634 3634 3634 3634 3634 3634 3634 3634
Mean of Dependent Variable 0.752 0.752 0.752 0.752 0.752 0.752 0.752 0.752
Observations 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372
Adjusted R — squared 0.026 0.160 0.184 0.184 0.184 0.188 0.188 0.188
Grid Cell FE No Yes Yes Yes Yes Yes Yes Yes
Country x Year FE No No Yes Yes Yes No No No
Country x Year x Month FE No No No No No Yes Yes Yes
Climatic Controls No No No Yes Yes No Yes Yes
Socioeconomic Controls No No No No Yes No No Yes

Notes: Unless otherwise stated, the spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. The dependent variable equals 100 if a conflict event occurred

in a given grid cell and time period, and 0 otherwise. Foreign Aid is a dichotomous treatment status variable that increments by one unit with the initiation of any foreign aid project in a given cell

and month. Climatic Controls include the mean of total monthly precipitation (in millimeters per month) and mean monthly temperature (in degrees Celsius). Socioeconomic Controls include the

logarithm of population size and the logarithm of night-time light intensity. A constant term is included in all regressions but not reported. Clustered standard errors — robust to serial correlation

within grid cells and spatial correlation across grid cells within ADM1 region-years — are reported in parentheses.

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level.

30



Foreign Aid and Local Conflict Dynamics in Africa Bitzer et al. (2025)

Table A2: Difference-in-Differences Estimates of Foreign Aid on Conflict Likelihood — Type of Conflicts

1 2) 3) 4) (5) (6) @
Type of Conflict
Any Conflicts Battles Explosions/Remote Violence against Protests Riots Strategic Develop-
Violence Civilians ments
Dependent Variable: Conflict Likelihood (from 0 to 100)

Foreign Aid 1.8746%%* 0.2270%%* 0.0795%* 0.5335%%* 1.2955%#* 0.7968%#* 0.3302%%*

(0.1039) (0.0389) (0.0213) (0.0525) (0.0980) (0.0585) (0.0466)
Number of Cells 40701 40701 40701 40701 40701 40701 40701
Number of Treated Cells 3634 3634 3634 3634 3634 3634 3634
Mean of Dependent Variable 0.752 0.253 0.0661 0.276 0.192 0.122 0.0884
Observations 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372
Adjusted R — squared 0.184 0.100 0.0944 0.119 0.145 0.0840 0.0738
Grid Cell FE Yes Yes Yes Yes Yes Yes Yes
Country x Year FE Yes Yes Yes Yes Yes Yes Yes
Climatic Controls Yes Yes Yes Yes Yes Yes Yes
Socioeconomic Controls Yes Yes Yes Yes Yes Yes Yes

Notes: Unless otherwise stated, the spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. The dependent variable equals 100 if a specific
conflict event occurred in a given grid cell and time period, and 0 otherwise. Foreign Aid is a dichotomous treatment status variable that increments by one unit with the initiation of
any foreign aid project in a given cell and month. Climatic Controls include the mean of total monthly precipitation (in millimeters per month) and the mean annual temperature (in
degrees Celsius). Socioeconomic Controls include the logarithm of population size and the logarithm of night-time light emissions. A constant term is included in all regressions but not
reported. Clustered standard errors — robust to serial correlation within grid cells and spatial correlation across grid cells by ADM1 region-year — are reported in parentheses.

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level.
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Table A3: Difference-in-Differences Estimates of Foreign Aid on Conflict Likelihood — Type of Actors Involved

D ©)) 3) 4)
Dependent Variable - Conflict Likelihood (from 0 to 100)
Military Rebel Political and Rioters,
Groups Identity Militias Protesters
and other Forces

Foreign Aid 1.0299%*** 0.0201 0.5812%** 1.6413%**

(0.0829) (0.0471) (0.0498) (0.0972)
Number of Cells 40701 40701 40701 40701
Number of Treated Cells 3634 3634 3634 3634
Mean of Dependent Variable 0.329 0.204 0.291 0.320
Observations 12,633,372 12,633,372 12,633,372 12,633,372
Adjusted R — squared 0.125 0.116 0.126 0.155
Grid Cell FE Yes Yes Yes Yes
Country x Year FE Yes Yes Yes Yes
Climatic Controls Yes Yes Yes Yes
Socioeconomic Controls Yes Yes Yes Yes

Notes: Unless otherwise stated, the spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. The dependent
variable takes a value of 100 if a specific conflict event occurred in a given grid cell and time period, and 0 otherwise. Foreign Aid is a dichotomous
treatment status variable that increases by one unit with the initiation of any foreign aid project in a given cell and time. Climatic Controls include
the mean of total monthly precipitation (in millimeters per month) and the mean annual temperature (in degrees Celsius). Socioeconomic Controls
include the logarithm of population size and the logarithm of night-time light emissions. A constant term is included in all regressions but not
reported. Clustered standard errors — robust to serial correlation within grid cells and spatial correlation across grid cells by ADM1 region-year — are
reported in parentheses.

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level.
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Table A4: Difference-in-Differences Estimates of Foreign Aid on Conflict Likelihood — Violence against Civilians

)] @) 3) (C)) 5
Dependent Variable - Conflict Likelihood (from O to 100)
Violence Military Rebel Groups Political and Identity =~ Rioters, Protestors,
against against against Militias and other Forces
Civilians Civilians Civilians against Civilians against Civilians
Foreign Aid 0.7936%** 0.3561*** -0.0108 0.3874%** 0.2637%**
(0.0640) (0.0440) (0.0301) (0.0344) (0.0257)
Number of Cells 40701 40701 40701 40701 40701
Number of Treated Cells 3634 3634 3634 3634 3634
Mean of Dependent Variable 0.338 0.0724 0.0737 0.192 0.0395
Observations 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372
Adjusted R — squared 0.128 0.0785 0.0726 0.112 0.0290
Grid Cell FE Yes Yes Yes Yes Yes
Country x Year FE Yes Yes Yes Yes Yes
Climatic Controls Yes Yes Yes Yes Yes
Socioeconomic Controls Yes Yes Yes Yes Yes

Notes: Unless otherwise stated, the spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. The dependent variable
takes a value of 100 if a specific conflict event occurred in a given grid cell and time period, and 0 otherwise. Foreign Aid is a dichotomous treatment status
variable that increases by one unit with the initiation of any foreign aid project in a given cell and time. Climatic Controls include the mean of total monthly
precipitation (in millimeters per month) and the mean annual temperature (in degrees Celsius). Socioeconomic Controls include the logarithm of population
size and the logarithm of night-time light emissions. A constant term is included in all regressions but not reported. Clustered standard errors — robust to
serial correlation within grid cells and spatial correlation across grid cells by ADM1 region-year — are reported in parentheses.

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level.
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Table AS: Difference-in-Differences Estimates of Foreign Aid on Conflict Likelihood — Type of Conflicts (Robustness Checks)

(e)) (@) 3 @ ® (6) @)
Type of Conflict
Any Conflicts Battles Explosions/Remote Violence against Protests Riots Strategic Devel-
Violence Civilians opments
Panel A: Conflict Intensity Measure (Log Number of Conflict Events + 0.01)
Foreign Aid 0.1012%** 0.0105%#* 0.0040%#* 0.0264##* 0.0673%*%#* 0.0397#** 0.0160%#*
(0.0062) (0.0021) (0.0011) (0.0027) (0.0056) (0.0031) (0.0023)
Panel B: Conflict Intensity Measure (Log Number of Fatalities + 0.01)
Foreign Aid 0.0298%** 0.0094 0.0018%** 0.0123%#s%:* 0.0017#%** 0.0113%** 0.00027##*
(0.0032) (0.0020) (0.0008) (0.0018) (0.0003) (0.0011) (0.0001)
Panel C: Foreign Aid Measure (Project Counts)
Foreign Aid 1.2419%** 0.1525%s#:* 0.0508%** 0.3728%##:* 0.9259%#* 0.5794%* 0.2556%#*
(0.0785) (0.0279) (0.0212) (0.0372) (0.0645) (0.0385) (0.0364)
Panel D: Baseline Results + Biogeographic Controls x Grid Cell Specific Time Trends
Foreign Aid 0.6896%** 0.26027%#* 0.1175%%* 0.2496%#* 0.2591 % 0.2646%** 0.0625
(0.1396) (0.0765) (0.0412) (0.0815) (0.0967) (0.0716) (0.0621)
Observations 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372 12,633,372
Number of Cells 40701 40701 40701 40701 40701 40701 40701
Number of Treated Cells 3634 3634 3634 3634 3634 3634 3634
Grid Cell FE Yes Yes Yes Yes Yes Yes Yes
Country x Year FE Yes Yes Yes Yes Yes Yes Yes
Climatic Controls Yes Yes Yes Yes Yes Yes Yes
Socioeconomic Controls Yes Yes Yes Yes Yes Yes Yes

Notes: The spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. The dependent variable in Panels A and B is defined as the
logarithm of the number of conflict events and conflict fatalities, respectively, plus 0.01, observed in a given grid cell and time period. In Panels C and D, the dependent
variable equals 100 if a specific conflict event occurred in a given grid cell and time period, and O otherwise.

Foreign Aid in Panels A, B, and C is a dichotomous treatment status variable that increases by one unit with the initiation of any foreign aid project in a given grid cell
and time period. In Panel C, an alternative specification uses a count treatment variable indicating the number of foreign aid project starts per cell and time. In Panel D,
grid-cell-specific third-order polynomial time trends interacted with biogeographic controls are added to the baseline specification to account for differential time trends in
conflict likelihood.

Climatic Controls include the mean of total monthly precipitation (in millimeters per month) and the mean annual temperature (in degrees Celsius). Socioeconomic Controls
include the logarithm of population size and the logarithm of night-time light emissions. A constant term is included in all regressions but not reported. Clustered standard
errors — robust to serial correlation within grid cells and spatial correlation across grid cells by ADM1 region-year — are reported in parentheses.

* Significant at the 10% level. ** Significant at the 5% level. *** Significant at the 1% level.
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Figure B1: Geographic Distribution of Conflict Locations and Aid Projects Across Grid Cells in Africa

Notes: This figure displays the spatial distribution of conflict events and foreign aid projects across Africa. The spatial unit of analysis
is a grid cell measuring 0.25 decimal degrees in latitude and longitude. Color intensity indicates the number of conflict events or

foreign aid projects initiated within each grid cell over time. The data are sourced from the ACLED and AidData databases.
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Figure B2: Event Study Estimates of Conflict Likelihood

Notes: This figure displays OLS coefficient estimates and corresponding 90% confidence intervals from the event study
specification described in Equation 2. The dependent variable is the likelihood of conflict in grid cell g at time ¢, coded
as 100 if a conflict event occurs and 0 otherwise. The treatment indicator equals one when any foreign aid project is
initiated in grid cell g at time ¢. Control variables include climatic conditions, population, night-time lights activity, as
well as grid cell and country-by-year fixed effects. The specification accounts for multiple foreign aid treatments within
the same grid cell. Binned endpoints are used, assuming that dynamic treatment effects remain constant beyond the event
window. The dataset covers the period from January 1995 to January 2018 and includes 11,290,048 grid-by-year-by-

month observations.
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Figure B3: Event Study Estimates of Conflict Likelihood — Type of Conflicts

Notes: This figure plots OLS coefficient estimates and corresponding 90% confidence intervals from the event study

specification in Equation 2. The dependent variable is the likelihood of conflict in grid cell g at time ¢, coded as 100 if a

conflict event occurs and 0 otherwise. The treatment indicator captures the initiation of any foreign aid project in grid cell

g at time ¢. Control variables include climatic factors, population size, night-time lights activity, as well as grid cell and

country-by-year fixed effects. The specification accounts for multiple foreign aid treatments within the same grid cell.

Binned endpoints are used, meaning that dynamic treatment effects are assumed to remain constant beyond the effect

window. The data cover the period from January 1995 to January 2018, comprising 11,290,048 grid-by-year-by-month

observations.
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Figure B4: Event Study Estimates of Conflict Likelihood — Type of Actors Involved

Notes: This figure displays OLS coefficient estimates and corresponding 90% confidence intervals from the event study

specification in Equation 2. The dependent variable is the likelihood of conflict in grid cell g at time ¢, coded as 100 if a

conflict event occurs and 0 otherwise. The treatment indicator captures the initiation of any foreign aid project in grid cell

g at time ¢. Control variables include climatic conditions, population size, night-time lights intensity, as well as grid cell

and country-by-year fixed effects. The specification accounts for multiple foreign aid treatments. Binned endpoints are

used, implying that dynamic treatment effects are assumed constant beyond the event window. The data cover the period

from January 1995 to January 2018 and include 11,290,048 grid-by-year-by-month observations.
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Figure BS: Event Study Estimates of Conflict Likelihood — Two-Sided Violence Against Civilians

Notes: This figure presents OLS coefficient estimates and corresponding 90% confidence intervals from the event study

specification in Equation 2. The dependent variable measures the likelihood of conflict in grid cell g at time ¢, coded as

100 if a conflict event occurs and O otherwise. The treatment indicator captures the initiation of any foreign aid project

in grid cell g at time ¢. Control variables include climatic conditions, population size, night-time lights activity, as well

as grid cell and country-by-year fixed effects. The specification accounts for multiple foreign aid treatments. Binned

endpoints are used, assuming that dynamic treatment effects remain constant outside the effect window. The data cover

the period from January 1995 to January 2018, comprising 11,290,048 grid-by-year-by-month observations.

39




Foreign Aid and Local Conflict Dynamics in Africa Bitzer et al. (2025)

C Descriptive Statistics

Table C1: Summary Statistics for the Main Regression Variables

Variable N Mean SD Minimum Maximum

Panel A: Descriptive Statistics for the Baseline Sample During the Period 1995m1 to 2020m12 across 40,701 Grid Cells Cells
Conflict Incidence Measures (in %): Type of Conflicts

Any Conflicts 12,633,372 0.7517 8.6376 0 100
Battles 12,633,372 0.2527 5.0210 0 100
Explosion/Remote Violence 12,633,372 0.0661 2.5702 0 100
Violence against Civilians 12,633,372 0.2763 5.2489 0 100
Protests 12,633,372 0.1917 4.3740 0 100
Riots 12,633,372 0.1217 3.4861 0 100
Strategic Developments 12,633,372 0.0884 2.9724 0 100
Conflict Incidence Measures (%): Type of Actors Involved

Military 12,633,372 0.3287 5.7236 0 100
Rebel Groups 12,633,372 0.2043 4.5158 0 100
Political and Identity Militias 12,633,372 0.2914 5.3902 0 100
Rioters, Protesters and other Forces 12,633,372 0.3205 5.6519 0 100
Conflict Incidence Measures (%): Two-Sided Violence against Civilians

Violence against Civilians 12,633,372 0.3379 5.8035 0 100
Military against Civilians 12,633,372 0.0724 2.6904 0 100
Rebel Groups against Civilians 12,633,372 0.0737 2.7137 0 100
Political and Identity Militias against Civilians 12,633,372 0.1925 4.3827 0 100
Rioters, Protesters, Civilians and other Forces against Civilians 12,633,372 0.0395 1.9860 0 100
Foreign Aid Measure

Treatment Status Variable: Foreign Aidg 12,633,372 0.1229 0.6836 0 29
Climate Measures

Annual Mean Precipitation Rate (mm/month) 12,633,372 56.3395 83.4190 0 2229.4000
Annual Mean Temperature (degree Celsius) 12,633,372 25.1475 5.4365 -0.3000 38.2000
Socioeconomic Measures: Yearly Averages

In Population Size: In(0.01 + Pouplulationg ) 12,633,372 7.9152 2.9903 -4.6052 16.1560
In Light Emissions: In(0.01 + Light) 12,633,372 8.1917 0.2716 7.4292 10.9428
Panel B: Cross-Sectional Variables across 40,701 Grid Cells

In(0.01 + Absolute Latitude) 40,701 2.5107 0.9187 -2.0025 3.6146
In(0.01 + Absolute Longitude) 40,701 2.7183 0.9765 -2.0025 3.9345
Cropland 40,701 0.0719 0.1451 0 1
Elevation (in meters above the sea level) 40,701 628.3852 439.2773 -113.0767 3654.368
Std Dev. of Elevation 40,701 54.0378  73.0833 0 1030.656
Koeppen Climate Zone A: Arid 40,701 0.2949 0.4560 0 1
Number of Diamond Mines 40,701 0.0137 0.1954 0 14
Number of Gemstone Deposits 40,701 0.0088 0.1098 0 4
In(0.01 + Distance ot Border) 40,701 4.4285 1.2078 -4.4456 6.4880
In(0.01 + Distance to Coast) 40,701 6.0795 1.1381 -3.1276 7.5035
In(0.01 + Distance to River) 40,701 4.2142 1.8029 -4.5808 7.2037
In(0.01 + Distance to Railroad) 40,701 4.9501 1.3919 -4.3940 7.0768
In(0.01 + Distance to Road) 40,701 2.2970 1.6583 -4.6016 6.0594
In(0.01 + Distance to Power Transmission Line) 40,701 5.2055 1.3618 -4.3504 7.1966
In(0.01 + Distance to Capital) 40,701 6.2200 0.7736 0.9906 7.5831
In(0.01 + Distance to Larger Settlement) 40,701 5.3181 0.9148 -1.2554 6.9984

Notes: This table reports basic summary statistics for the main variables used in the empirical analysis. The data cover the period from January
1995 to December 2020. The spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. See the main text
for further details on data construction and sources.
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Table C2: Pairwise Correlations for the Main Regression Variables

Variables (1) (2) (3) (4) (5) (6) (7 () ) (10) (11)
(1) Any Conflicts 1.0000
(2) Battles 0.5784 1.0000
(3) Explosion/Remote Violence 0.2955 0.2060  1.0000
(4) Violence against Civilians 0.6048 0.2550 0.1457 1.0000
(5) Protests 0.5035 0.0839 0.0661 0.1350 1.0000
(6) Riots 0.4011 0.0664 0.0441 0.1194 0.2374 1.0000
(7) Strategic Developments 0.3418 0.1806 0.1366 0.1833 0.1001 0.0786  1.0000
(8) Military 0.6598 0.6364 0.3017 0.3553 0.2616 0.3070 0.2819 1.0000
(9) Rebel Groups 0.5199 0.5882 0.3226 0.3278 0.0459 0.0265 0.2918 0.4694 1.0000
(10) Political and Identity Militias 0.6212 0.5488 0.2617 0.5597 0.1346 0.1206 0.2942 0.3846 0.1788  1.0000
(11) Rioters, Protesters and other Forces 0.6515 0.1905 0.1750 0.1836 0.7729 0.6156 0.1628 0.3641 0.1517 0.1939  1.0000
(12) Violence against Civilians 0.6691 0.2596 0.2625 0.9039 0.1561 0.2454 0.2765 0.3801 0.3455 0.5641 0.2666
(13) Military against Civilians 0.3094 0.1432 0.1821 0.4423 0.1331 0.1135 0.1925 0.4688 0.1117 0.1572 0.1514
(14) Rebel Groups against Civilians 0.3120 0.1978 0.1935 0.4494 0.0324 0.0199 0.1955 0.1659 0.6001 0.1096 0.0662
(15) Political and Identity Militias against Civilians 0.5046 0.2007 0.1982 0.7642 0.1193 0.1065 0.2051 0.2015 0.1034 0.6908 0.1511
(16) Rioters, Protesters, Civilians and other Forces against Civilians ~ 0.2283 0.0592 0.0764 0.1084 0.1079 0.4751 0.0606 0.0992 0.0371 0.0780 0.3503
(17) Treatment Status Variable: Foreign Aidg, 0.1606 0.0519 0.0278 0.0867 0.1647 0.1330 0.0689 0.1271 0.0289 0.0859 0.1746
(18) Annual Mean Precipitation Rate (mm/month) 0.0278 0.0158 -0.0018 0.0211 0.0096 0.0117 0.0134 0.0161 0.0133 0.0186 0.0141
(19) Annual Mean Temperature (degree Celsius) -0.0120 0.0020 0.0038 -0.0043 -0.0172 -0.0154 -0.0009 -0.0085 0.0069 -0.0055 -0.0173
(20) In Population Size: In(0.01 + Pouplulationg) 0.0959 0.0479 0.0241 0.0573 0.0632 0.0510 0.0317 0.0653 0.0387 0.0580 0.0745
(21) In Light Emissions: In(0.01 4 Light) 0.1327 0.0385 0.0363 0.0520 0.1520 0.1069 0.0386 0.0914 0.0177 0.0653 0.1539
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Notes: This table reports basic pairwise correlations among the main variables used in the empirical analysis. The data cover the period from January 1995 to December 2020.

The spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. See the main text for further details on data construction and sources.
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Table C2: Pairwise Correlations for the Main Regression Variables

Variables (12) (13) (14) (15) (16) a7 (18) (19) 20) 2n
(1) Any Conflicts
(2) Battles
(3) Explosion/Remote Violence
(4) Violence against Civilians
(5) Protests
(6) Riots
(7) Strategic Developments
(8) Military
(9) Rebel Groups
(10) Political and Identity Militias
(11) Rioters, Protesters and other Forces
(12) Violence against Civilians 1.0000
(13) Military against Civilians 0.4624  1.0000
(14) Rebel Groups against Civilians 0.4664 0.0783 1.0000
(15) Political and Identity Militias against Civilians 0.7541  0.1509 0.0834 1.0000
(16) Rioters, Protesters, Civilians and other Forces against Civilians  0.3412  0.0709 0.0253 0.0752  1.0000
(17) Treatment Status Variable: Foreign Aidy, 0.1062 0.0860 0.0189 0.0720 0.0720 1.0000
(18) Annual Mean Precipitation Rate (mm/month) 0.0233  0.0094 0.0124 0.0166 0.0077 0.0957 1.0000
(19) Annual Mean Temperature (degree Celsius) -0.0056 -0.0051 0.0037 -0.0049 -0.0070 -0.0336 -0.0253 1.0000
(20) In Population Size: In(0.01 + Pouplulationg) 0.0644 0.0341 0.0258 0.0486 0.0278 0.2118 0.3420 -0.1174 1.0000
(21) In Light Emissions: In(0.01 + Light,; ) 0.0655 0.0499 0.0103 0.0458 0.0476 0.1971 0.0807 -0.0539 0.2650 1.0000

Notes: This table reports basic pairwise correlations among the main variables used in the empirical analysis. The data cover the period from January 1995 to December

2020. The spatial unit of analysis is a grid cell measuring 0.25 decimal degrees in latitude and longitude. See the main text for further details on data construction and

sources.

BOLIJY UL SOIWRUA(T 10IJUO)) [200] PUR PIY USISIO]

(S202) "Te 10 19ZNg



Foreign Aid and Local Conflict Dynamics in Africa Bitzer et al. (2025)

Table C3: Distribution of Treated Months Across Grid Cells

Number of Treated Months Frequency Percent Cumulative
0 37,067 91.07 91.07
1 1,862 4.57 95.65
2 732 1.80 97.44
3 364 0.89 98.34
4 192 0.47 98.81
5 161 0.40 99.21
6 120 0.29 99.50
7 62 0.15 99.65
8 33 0.08 99.73
9 42 0.10 99.84
10 17 0.04 99.88
11 11 0.03 99.91
12 7 0.02 99.92
13 12 0.03 99.95
14 4 0.01 99.96
15 2 0.00 99.97
17 4 0.01 99.98
18 1 0.00 99.98
19 2 0.00 99.99

20 2 0.00 99.99

21 1 0.00 99.99

22 1 0.00 100.00

27 1 0.00 100.00

29 1 0.00 100.00
Total 40,701 100.00

Notes: This table presents the distribution of the maximum months treated across grid
cells. The treatment variable is coded as 1 for the month in which a foreign aid project
is initiated in a grid cell and O otherwise. The table shows the number of treatments,
frequency, percent, and cumulative percent of the maximum number of months treated
by foreign aid. See the main text for further details on the treatment variable and the
data sources.
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