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Abstract

This paper studies the effects of long-term climate change on the dynamics of
violent conflict in the Kenyan crisis of 2007-2008. Climate change has been found
to worsen livelihood conditions in East Africa, leading to a higher competition for
resources and increased intergroup tensions. This, in turn, leads to a higher risk for
violent conflict. The findings indicate that geographical areas that were more
severely affected by the effects of long-term climate change were more likely to
experience eruptions of violence during the 2007-2008 conflict. Even when
controlling for other factors thought to influence the outbreak of violent conflict,
this relationship continues to hold. The exact nature of the links between the two
phenomena is still to be proven, but the findings seem to be relatively robust,
providing a solid basis for future research on the often overlooked area of long-

term climate change and its effects on violent conflict.
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I. INTRODUCTION

In the aftermath of the 2015 United Nations Climate Change Conference, which culminated in
the so-called “Paris Agreement” (which has since been ratified by most major global powers,
including the EU, China and the USA?), there is no doubt that one of the challenges of greatest
importance to policymakers all over the world is the human-induced warming of our planet, and
the effects it has on the global climate. US president Barack Obama has called the data on global
climate change “terrifying”, and he often points to the phenomenon as the greatest long-term
threat facing the world (NYT, 2016). The American president is not alone in drawing these
conclusions. Surveys of peer-reviewed scientific literature estimate that around 97% of published
climate scientists are convinced that humans are the main cause of the recent global warming
(Cook et al., 2016). Many notable world leaders, including the president of the United States, are
also convinced that climate change is not only a threat to the ecological environment of the
world, but also to global security (BBC, 2015).

Within the field of security studies an increasingly large number of scholars are trying to
determine if, and how, global climate change is affecting the prevalence of violent conflict. This
burgeoning field of research has spawned a multitude of studies during the past decade, and
several scholars have attempted to compile existing results, focusing primarily on quantitative
research (e.g. Burke et al., 2015, Koubi et al., 2014). Although a large amount of literature exists
on the subject, researchers have still not reached a definite conclusion regarding the links
between climate change and violent conflict. Qualitative studies and anecdotal evidence,
combined with common knowledge within the field, support connections between resource
scarcity and violent conflict.2 However, the results of quantitative studies conducted on the topic
have proven to be inconclusive at best. One might even go so far as to claim that “Ten years of
generalizable quantitative research on climate change and armed conflict appears to have

produced more confusion than knowledge” (Buhaug, 2015: 269).

1 With Russia being a notable, although not surprising, exception.
2 Many scholars, from Hobbes and Malthus to Kaplan and Swain, have pondered the effects of resource scarcity on
global security.



How can this be? If the connection between violent conflict and resource scarcity precipitated by
global warming is such a fundamental assertion for scholars and politicians alike, why is it that
the results are so ambiguous? Some argue that the connection is in fact of minor importance, and
that other factors are the main drivers behind violent conflict (Meierding, 2013). Others point to
flaws in the methodological considerations of climate-security research (e.g. Buhaug, 2015,
Gleditsch 2012). Most reviews of the climate-security research call for deeper studies in the area,
following the appeal made by Ragnhild Nordas and Nils Petter Gleditsch in the first ever special
issue of an academic journal on the topic of climate change and conflict, to deeper investigate the

nature of the causal effects linking climate change to conflict (Nordas & Gleditsch, 2007).

There is, however, a beacon of light shimmering at the edge of the murky and dim results of
climate change research. In a recent endeavor researchers Sebastian van Baalen and Malin
Mobjork make a commendable attempt at assembling the evidence of links between climate
change and conflict in East Africa (van Baalen & Mobjork, 2016). The study, which is a near-
exhaustive review of peer-reviewed studies in the relevant area, results in a new theoretical
approach applicable to the study of the pathways from climate change to violent conflict in East
Africa (van Baalen & Mobjork, 2016). In their assessment of existing climate change literature,
the authors reach a few important conclusions. First, and most importantly, they recognize that
there does indeed seem to be an effect from climate change on the dynamics of violent conflict in
the studied region. Second, they find that existing studies fail to take into account the effects of
long-term climate change, mistakenly focusing on climate variability instead of actual climate
change.? Third, they reach the conclusion that the different spatial, temporal and socio-political
dimensions of the relationship between climate change and violent conflict are not taken into
account in a satisfactory manner by the current literature (van Baalen & Mobjork, 2016). The
theoretical contribution by van Baalen and Mobjork is indeed quite substantial to the field. By
bearing their observations on the dimensions lacking in previous research in mind, new research
would be able to test the different causal links laid out in the theoretical framework established

by their study.

3 Climate variability denotes short-term effects (such as rainfall variation), while climate change refers to the long-
term effects (e.g. global warming). For a more in-depth explanation of the differences between the two terms, please
see the discussion regarding definitions below.



The purpose of this paper is to study the effects of long-term climate change on the prevalence of
violent conflict in the 2007-2008 crisis in Kenya, answering the question of whether there is a
connection between the two. The contribution of this analysis to the existing literature will be
threefold. First, it will contribute to filling the research gap identified by van Baalen and Mobjork
by studying the effects of long-term climate change on violent conflict, and thus provide a base
from which to evaluate the theoretical framework laid out in their study (van Baalen & Mobjork,
2016). Secondly, this paper will offer a new way of looking at the study of violent conflict in the
2007-2008 Kenyan crisis. By focusing on the long-term effects of climate change rather than
traditional causes of conflict, it will complement existing studies of the region by providing a
new analytical approach. Lastly, this new approach to violent conflict in Kenya will hopefully
lead to a deeper understanding of the overall links between climate change and conflict,
providing a small step in the right direction to disentangle the causal effects that link the two

phenomena.

This study will be divided into three sections. The first section will, after an initial definition of
three terms of central importance to the analysis, present a description of the theoretical
framework used in this study. Following this, considerations regarding the selection of case will
be discussed. After this, the case of the Kenyan crisis of 2007-2008 will be presented, as well as a
review of the existing research conducted on the topic. This section will be concluded by a
thorough examination of the existing literature on the links between climate change and violent
conflict in Kenya. The second section presents the methodological considerations, followed by
the results of the analysis. The third and final section discusses the results, and finally outlines an
agenda for future research based on the findings of this paper.



Il. Theory

Definitions

As the ambition of this paper is to study the effects of long-term climate change, a further
definition of the term is needed. The United Nations Intergovernmental Panel on Climate Change
(IPCC) defines climate change as “[...] a change in the state of the climate [...] that persists for
an extended period, typically decades or longer” (IPCC, 2014: 120). Using this definition, climate
change denotes long-term changes of the average weather conditions. This can be identified
through, for instance, changes in mean temperatures over 30 years (van Baalen & Mobjork, 2016:
9). Climate variability, on the other hand, refers to short-term climate fluctuations. In the words
of the IPCC, “Climate variability refers to variations in the mean state and other statistics [...] of
the climate on all spatial and temporal scales beyond that of individual weather events.” (IPCC,
2014: 121). Monthly rainfall standard deviations or the frequency of extreme weather events
constitute examples of operationalization of climate variability (van Baalen & Mobjork, 2016: 9).
Following these definitions it is clear that a study on the effects of long-term climate change will
have to use an operationalization that takes into account extended changes in the climate. How

this is done in practice will be displayed in detail in the section on methodological considerations.

Exactly what the term violent conflict really refers to is far from crystal clear. Numerous
definitions are used in existing research, where differentiation occurs mainly on the basis of
intensity and the type of actor involved. There seems to be a consensus amongst climate security
scholars that climate change is more likely to trigger low-intensity conflicts rather than full-scale
civil war (van Baalen & Mobjork, 2016: 8). In order to account for the low-intensity aspects of
climate-related violence, the definition of violent conflict used in this paper mirrors that of van
Baalen & Mobjork (2016), who define violent conflict as “[...] deliberate violent acts perpetrated
by a government or organized or semi-organized group against state forces, other organized or

semi-organized groups or civilians” (van Baalen & Mobjork, 2016: 8).



Theoretical framework

In order to establish a useful theoretical framework for the analysis of pathways between climate
change and violent conflict, the two-agent conflict model developed by Sylvain Chassang and
Gerard Padro-i-Miquel (2009) will initially be employed in order to lay the mathematical
foundation for the pathways presented by van Baalen and Mobjork (2016). The version of the
model used here is further enriched to include total population, as is laid out by Burke et al.
(2015).4

Consider a two-agent model stretching over an infinite number of periods, t. The agents have at
their disposal certain assets which they may use with productivity 6. Working these assets using |
units of labor results in an output equal to 6:1. Following Burke et al. (2015), the total population

for each agent, n; is taken into account, resulting in an output per capita in a non-conflict

0,1 . :
n—t. Each agent may choose to attack the other in the current period. The agent who
t

condition of

attacks first gains a first-strike advantage, capturing all of the output produced by the opponent
with a probability of Pt > 0.5. Attacking generates a cost of ¢ > 0 for both the attacker and the
defender. If none of the agents choose to attack, they both expect to receive a “peaceful
continuation value” V P, capturing expected future consumption. If an attack is initiated, the loser
of the conflict is removed from the game and the winner receives a continuation value of victory
of V V. Chassang & Padr6-i-Miquel show that the following expression (modified slightly using
additions by Burke et al. (2015)) represents the condition for no conflict, where the left hand side
is equal to the value of peace and the right hand side is equal to the value of attacking (delta

denotes the discount rate per period):

B¢l
ng

%y svP > P, (2 (1—c)+06vY) (1)
ne

An agent will thus choose not to attack if the value of production per capita plus the discounted

value of future peace is larger than the expected utility gained from consuming the original assets

# The addition of the “nonrival psychological consumption value of violence”, that is to which degree the agent gains
or loses utility from acting violently, made by Burke et al. is excluded from this model as it is not deemed relevant
for the analysis made in this paper. This exclusion is merely made on the grounds of simplicity, and does not
constitute an assessment of whether it should be included in a complete conflict model or not.



plus the captured assets, minus the cost of attacking and plus the discounted value of victory, all

multiplied by the probability of a successful attack, P:.

As is shown by Burke et al. (2015), the equation can be rearranged so that the condition for no

conflict becomes:

B¢l
neg

(1-2P,(1—2¢)) > §[P,VV = VP] )

In the rearranged equation, a player will choose to attack if the marginal value of peace in the
current period is smaller than the discounted marginal expected utility received from attacking
(Burke et al., 2015: 601-602). If climate change is to affect the occurrence of violent conflict, it

would be through a causal pathway affecting one, or several, of the presented parameters.

The framework developed by Sebastian van Baalen and Malin Mobjoérk (2016) in their analysis
of the effects of climate change on the dynamics of violent conflict in East Africa constitutes a
rich theoretical base for any climate security study conducted in the region. As will be shown
below, it is also possible to combine with the conflict model developed by Chassang & Padro-i-
Miquel (2009), providing a solid mathematical core from which further quantitative analysis may

be conducted.
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Figure 1. Causal pathways between climate change and the dynamics of violent conflict in East Africa as developed
by van Baalen and Mobjork (2016).



Van Baalen and Mobjork identify five main paths through which climate change may affect
violent conflict in East Africa, presented in the model above. These five pathways all branch out
from one central factor; changing resource conditions caused by climate-related environmental
change.® The first of these paths is elite exploitation of local grievances. Climate change-induced
resource scarcity may be used for selfish reasons by local elites, who manipulate and politicize
resource conflicts in order to further their own agenda. This has been found to be common in sub-
Saharan Africa, where governments tend to be more likely to intervene in conflicts related to land
or ethnicity (Elfversson 2015). Since this pathway is linked to manipulation of the populace, and
in turn the perceptions of the people involved, it is outside the scope of the conflict equation used
for this study. Determining exactly if and how this connection is active in a conflict is
challenging under normal circumstances, and will in all likelihood be even more so when
conducting a quantitative study in the fashion of this paper. The second pathway, tactical
considerations by armed groups, captures the effects of climate change on the tactical
opportunities available to potential agents of violent conflict. Consider again the agent-based
model described above. Any increase in the probability of a successful attack, P, would increase
the value of initiating an attack, potentially tipping the scales in favor of a more aggressive
approach. Factors such as increased vegetation (providing better cover) or extreme heat
(increasing negative effects of environmental exposure) constitute examples of how climate
change leads to changes in tactical opportunities. This phenomenon is highly linked to climate
variability, which has been found to have an impact on the tactical considerations of both
livestock raiders (e.g. Meier et al., 2007, Adano et al., 2012) as well as other armed groups
(Raleigh & Kniveton, 2012). It is highly plausible that long-term climate change also has an
effect on the tactical opportunities facing armed groups, but since the available research on the
topic is limited, determining the exact nature of these connections will prove to be highly
difficult.

The three remaining pathways in van Baalen and Mobjork’s model are more closely related to

each other than the two presented above. Worsening livelihood conditions caused by the

5 Worth noting is that the different pathways often overlap, and many of them may be present at the same time.



changing resource conditions imposed by climate change lies at the base of this cluster of paths.
Recall the productivity parameter ; in Chassang and Padr6-i-Miquel’s conflict model. Any shock
that would temporarily decrease productivity without adversely affecting the value of victory Vv
would change the balance between the values of peace and attack, potentially upsetting the
condition for enduring peace. Numerous economic studies have found it plausible to assume that
temporary climate shocks lower agricultural productivity (e.g. Welch et al. 2010, Lobell et al.
2011). Non-agricultural productivity also seems to decline as a result of these factors (Dell et al.
2012, Graff Zivin & Neidell 2014). There is also evidence that positive income shocks lower the
probability of certain conflicts (Dube & Vargas 2013), strengthening assumptions related to the
effect of the productivity parameter.

Worsening livelihood conditions is, in itself, a major pathway between climate change and
violent conflict. However, due to the varying nature of its effects it is split into two additional
paths, migration and changing pastoral mobility patterns, which are both highly intertwined. In
research related to climate change, one of the most common pathways between climate change
and violent conflict is believed to be migration (Brzoska & Frohlich, 2015). People choose to
migrate for many different reasons, worsening livelihood conditions due to the effects of climate
change may be one of them. The causal link between climate change and migration is, however,
far from clear. Climate change affects different communities in different ways, and the links
between the two phenomena are highly complex, spanning various spatial and temporal
dimensions (Brzoska & Frohlich, 2015). Some empirical findings indicate that long-term climate
change may indeed cause increasing migration, which in turn leads to violent conflict. In his
study of the civil war in the Darfur region in 2003-2005, Alexander De Juan found that the areas
that were more likely to be exposed to violent conflict were those that had seen more favorable
effects of long-term climate change. That is, people living in areas that were more intensely
afflicted by the negative effects of long-term climate change migrated to areas where the changes
were not as severe, leading to heightened ethnical tensions and thus a higher level of violence in
those areas in the initial stages of the Darfur conflict (De Juan, 2015). In other words, this
pathway affects the population of certain geographical locations, lowering it in places highly
affected by climate change (since people tend to migrate from these areas), and vice-versa for
areas where the effects of climate change are not as severe. Linking this to the Chassang and

Padré-i-Miquel conflict model, increasing migration can be said to increase total population, n,



in certain areas where environmental conditions are more favorable than in others. As can be seen
in equation 2, an increase in ny will lead to a lower value of peace, thus increasing the likelihood

of an attack.

The final pathway believed to link climate change to violent conflict is that of changing pastoral
mobility patterns. African livestock herders are highly mobile, relying on flexibility with regards
to geographic locations to cope with the weather patterns of East Africa, which vary substantially
between the dry and wet seasons (Adem et al., 2012). Changing climate conditions have been
found to alter the mobility patterns of these pastoral herders, making them more vulnerable to
attack from hostile groups (Leff, 2009, Chavunduka & Bromley, 2011), as well as increasing
intergroup rivalry (Hundie, 2010). This pathway is in many ways similar to those previously
presented. Using the Chassang and Padré-i-Miquel conflict model, changing pastoral mobility

patterns lead to changes in 8;, Prand n..

Case selection

When conducting a quantitative study, there is no question that the preferable selection method
would be random sampling. However, since properties vary substantially across the population
studied in political science (i.e. states), the occurrence of selection bias is more or less guaranteed
when using this method (Levy, 2008: 8-9). As an effect of this, great care must be taken to ensure
that the selection of the specific case is unbiased, as well as constituting a valid basis for further
generalization regarding the population at large. The case must thus succeed with the more or less
“heroic” task of representing a population of cases that is often much larger than the case itself
(Seawright & Gerring, 2008: 294). One way of conducting this form of “strategic” selection of a
case is to choose a case that is considered to be typical, or representative, for the population
(Seawright & Gerring, 2008: 299-300). This is done so that the causal mechanisms explored in
the case may be generalized to other elements of the larger population, as well as providing a
basis from which to evaluate causal mechanisms stipulated by a selected theory (Seawright &
Gerring, 2008: 299). The case of the Kenyan crisis of 2007-2008 can be seen as a conflict typical
for the African region. It contains a mix of election manipulation, ethnic conflict and political
violence that is far too common on the African continent. In addition, the high exposure of

certain parts of the country to climate/conflict risk (as shown by Ide et al. (2014), laid out in



detail below), as well as the large number of Kenyan IDP’s, increases the likelihood that links
between climate change and violent conflict can be discerned. These factors constitute a great
opportunity to test the pathways presented by van Baalen & Mobjork (2016); if a connection
between long-term climate change and violent conflict through intensified ethnic tensions is to be
found anywhere, the Kenyan crisis of 2007-2008 will be one of the most likely contenders for
exhibiting this kind of causal chain. The case of the Kenyan conflict of 2007-2008 can thus be
considered to be crucial for existing theory of causal pathways between climate change and
violent conflict (Levy, 2008: 12-13).

There is little theoretical, or empirical, evidence that climate change would in itself cause
conflict. Resource scarcity alone, or other effects of changing environmental conditions, is not
deemed as a strong enough factor to initiate a conflict. Traditional sources of conflict; political,
ethnical, religious etc., are still assumed to be the main triggers of large-scale, violent intergroup
conflict. Thus, the effects of climate change are instead believed to affect existing conflicts,
influencing either the intensity or distribution of violence. In order to study this more closely, a
conflict initiated by more or less normal factors (in this case a combination of electoral fraud and
ethnical tensions), must be chosen. The crisis of 2007-2008 is an extremely attractive choice of
time period for a study conducted in the manner of this paper; it contains a large amount of
violent acts, distributed over a large part of the country in a relatively short period of time. Using
the years of 2007-2008 is based on the fact that they represent extreme peaks in violence, and
thus present a large N to use as a basis for a quantitative analysis. The main object of study here
is not political violence per se, and so all violent acts perpetrated in 2007 and 2008 will be
included in the analysis, regardless of their cause.®

Conditions such as those prevalent in Kenya, with high levels of environmental exposure and
ethnical tension, as well as large amounts of internal migrants, will in all likelihood intensify in
the future as global climate change continues. This leads to the conclusion that other nations will
experience conditions similar to those of Kenya in 2007-2008 in the future, even if their situation
may seem more favorable today. Given the perceived political stability of Kenya at the outbreak

of the crisis, the results of this study may also be applicable to other states outside of Africa;

& Which, in any case, would be extremely difficult to determine.
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political stability may not be as effective a bulwark against the more severe effects of climate
change as is currently believed. Although the results of this study will initially only be applicable
to countries exhibiting similar characteristics to those of Kenya,” in the long run, as more and
more states are affected severely by climate change, they will be relevant for an even broader

range of cases.

The case of Kenya

Since its independence from the British Empire in 1963, Kenya has been plagued by the remnants
of the governing systems imposed on the country by its colonial overlords. In the aftermath of
decolonization, the transfer of governance prompted a major land-grab by certain elements of the
native political elite, laying the groundwork for a political system that to this day remains mired
in corruption and nepotism (Kenya National Commission on Human Rights, 2006). After
independence was declared, the Kenya African National Union (KANU) came to power. The
election of the first president of Kenya, Jomo Kenyatta, effectively rendered Kenya a one-party
state, with a strong centralized government and limited regional power (Leys, 1975: 212-216).
This one-party hegemony proved to be long-lived, lasting for almost 40 years. KANU:s reign
effectively ended in 2002 when Mwai Kibaki and his National Rainbow Coalition (NaRC) came
to power after a landslide election. He was elected on a platform of change, promising a new
constitution and a reformation of the country’s unpopular land allocation policies (Human Rights
Watch (HRW), 2008). The changes, however, turned out to be nothing more than empty
promises. The NaRC fell apart soon after the election, with criticism mounting over the Kibaki
administration which slipped back into the old corrupt practices it had been elected to reform. As
a result of this Kibaki’s newly formed Party of National Unity (PNU) was heavily punished in the
2007 parliamentary elections, which saw the opposition Orange Democratic Movement party
(ODM) emerging as Kenya’s largest political party (Electoral Institute for Sustainable
Democracy in Africa, 2016). The outcome of the presidential election (held at the same date),
however, did not mirror this, seeing Kibaki emerging victorious with a slim majority. This, in

combination with a multitude of reports of systematic election fraud, led to a general

" l.e. unstable African states with high levels of ethnical and political turmoil.
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condemnation of the presidential election as unfair, calling the results into question (European

Union Election Observatory Mission to Kenya, 2007).

The allegations of election fraud sparked a wave of violence that swept through the country in the
months following the election, seeing as many as 1,000 deaths and up to 500,000 people
displaced from their homes (HRW, 2008: 2). The bloodshed following the election consisted of
both police brutality against protestors, as well as ethnic violence and reprisals perpetrated by
supporters of both the PNU and ODM (HRW, 2008: 2-3). For almost two months, the country
was ravaged by ethnic conflicts, seeing Kenya’s international status as one of the most
progressive African nations rapidly deteriorate. Under the leadership of former UN Secretary
General Kofi Annan, a power-sharing arrangement was brokered in February 2008 putting an end

to the most intense part of the conflict® (Ishiyama & Backstrom, 2011).

To fully understand the mechanisms of this violence, a few words need to be said on the highly
complex connections between ethnicity and politics in Kenyan society. Kenyan society is
extremely diverse, encompassing over 70 distinct ethnic groups. The largest, the Kikuyu,
constitutes roughly 22% of the population, with most ethnical minorities being of considerably
smaller size (CIA World Factbook, 2016). Kenyan politics is considered to be among the most
“ethnic” in Africa (Orvis, 2001: 8). More or less all of the major political parties have historically
represented the interests of one, or a combination of several, ethnic minorities (Orvis, 2001: 8). In
the case of the 2007 election, the PNU was largely seen as the representatives of the Kikuyu®
(which historically have constituted the Kenyan political and economic elite), while the
opposition ODM represented other diminished groups, the Luo and Kalenjin in particular
(Ishiyama et al., 2016: 308).

8 However, ethnic violence remains a real threat to Kenyan society to this day.
9 Along with the minor Embu and Meru groups.
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Figure 2. Geographical distribution of Kenyan ethnic groups

(author’s own illustrations based on data provided by Harvard WorldMap).

Various reports of the Kenyan crisis of 2007-2008 reach the conclusion that the conflict, although
initiated by the election fraud of Kibaki’s regime, was mainly a result of the ethnic strife plaguing
Kenya® (e.g. 11SS 2008, HRW 2008). This view is mirrored in academic research, with ethnicity-
related tensions being by far the most common explanation for the violent events of 2007-2008.
Existing ethnical conflicts in Kenyan society can be seen as a direct effect of the land-sharing
schemes initiated by the British during the colonial era, establishing a ground for political conflict
(Kanyinga, 2009). Grievances related to land scarcity were intensified by the enormous amounts
of IDP’s in Kenya as a result of previous acts of political violence (as many as half a million
people during the 1990s (IDP, 2003)). Kenya’s historic land injustices, in combination with
intense multiparty political competition related to ethnicity, are believed to be the sources of
Kenya’s history of political violence and thus the main causes of the 2007-2008 crisis (Kamungi,

2009: 345-349). These underlying mechanisms of ethnic antagonism were ruthlessly exploited by

10 To a certain extent intensified by existing discontent related to unequal distribution of land rights.
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Kenyan politicians as instruments in the intra-elite conflicts unfolding in Kenya’s post-KANU
political landscape (Kagwanja, 2009). Through geospatial imaginary processes present in Kenyan
society, discord between ethnic groups is maintained through the conceptualization of ethnic
“others” as immigrants, which are regarded as outsiders to society with certain responsibilities.
These processes amplify the perceived differences between ethnic groups in Kenya, enabling a
continuation of ethnicity-based politics (Jenkins, 2012). This “immigrant-guest” metaphor thus
serves as a source of conflict between existing Kenyan ethnic communities and newly-arrived
migrants from other parts of the country. Out of Kenya’s eight provinces five were affected by
violence during the conflict, with the bulk of the violence being reported in Nairobi and the Rift
Valley. Exceptionally close proximity between the feuding ethnic communities in those areas is
believed to be the reason that these two provinces were particularly affected (Dercon &
Gutiérrez-Romero, 2012: 735-736)

Kenya constitutes a frequently studied example of how climate change may affect the dynamics
of violent conflict. The country is identified, due to its environmental exposure, as one of the
most probable regions to be affected negatively by climate change. Using a composite risk index
(CRI) developed by Ide et al., which includes a weighted index of exposure, vulnerability and
conflict risk due to climate change, the southwestern regions of Kenya are found to be especially

vulnerable to the onset of climate change (lde et al., 2014).
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Figure 3. Composite Risk Index (CRI) developed by Ide et al., illustrating the risk for climate change-induced
conflict in Kenya and Uganda 2008 (Ide et al., 2014).

d) CRI (conflict risk)

Resource scarcity induced by climate change has also been found to intensify conflicts between
pastoral herders in the country’s northwestern regions, resulting in a “spiral of violence” where
the initial insecurity due to limited resources initiates an intensifying sequence of violent acts
(Scheffran et al., 2014). The frequency of violent acts related to animal husbandry in Kenya’s
Turkana district has also been found to increase in periods that are exceptionally dry (Ember et
al., 2013: 176-177). This could be due to the fact that the positive effects from cooperation
between pastoral groups are marginalized in periods of scarcity, since the amount of resources
(land, pasture, water etc.) to share becomes limited (Schilling et al., 2012: 5-6). Most of the
previous research on climate-conflict connections in Kenya are, as can be seen above, focused on
inter-communal violence in the country’s many pastoral communities, as well as almost
exclusively using short-term climate variability as a measure of climate change. This strengthens
this paper’s initial assumption that a study on the links between long-term climate change and
violent conflict in Kenya will contribute to existing research by providing both a new temporal
dimension to the climate-conflict literature, as well as a new way of looking at the 2007-2008

Kenyan conflict.
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I11. Analysis

This investigation on the impact of long-term climate change on the conflict in Kenya 2007-2008
will use an approach similar to that used by Alexander De Juan in his study of the civil war in
Darfur (De Juan, 2015). The object of study, Kenya, will be divided into a number of grid cells
measuring 8 x 8 kilometers. Historical vegetation data will then be collected for each grid cell in
order to calculate long-term changes. Mirroring De Juan’s approach long-term changes of the 5-
year mean of the Normalized Difference Vegetation Index (NDVI) will be used as a proxy for
long-term environmental change. Data for the dependent variable, violent conflict, will be
collected from the Armed Conflict Location and Event Dataset (ACLED). Control variables will
then be added to ensure that omitted variable bias is minimized. Following this a regression
analysis will be conducted to answer the question of whether long-term climate change had any
effect on the occurrence of violence in the Kenya crisis of 2007-2008. Before the results of the
analysis is presented, a more thorough justification of the data and methodology used by this

study will be provided.

The dependent variable

In order to correctly assess the occurrence of violent conflict in the studied case, a dataset
containing geo-coded, low-intensity violent events corresponding to the definition initially
presented in this study will be needed. The ACLED offers a thorough compilation of violent acts
committed by rebels, governments and militias within over 50 unstable countries from 1997 to
2010 (Raleigh et al., 2010). By using a definition of violence that includes low-intensity civil and
communal conflicts, the dataset provides an excellent opportunity to study the occurrence of
violence not directly related to all-out warfare. This dataset, however, is far from perfect, and
problems have been identified regarding the quality of the underlying data related to uneven
control issues (Eck, 2012). Since alternative datasets are hard to find!!, and the ACLED seems to
be the most commonly used data for analysis of civil and communal conflict, geocoded violent

acts occurring in the years 2007 and 2008 in Kenya from this dataset will be used as the

11 To the author’s knowledge the only comparable dataset is the Uppsala Conflict Data Program (UCDP).
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dependent variable of this study. Although the studied conflict is often defined as starting with
the re-election of President Kibaki in December 2007, and ending in February 2008 when a peace
deal was signed, this study will take the entire period of 2007-2008 into account. This is mainly
due to two reasons. First, it is reasonable to assume that violent acts linked to this particular
conflict were perpetrated both before and after the “official” start and ending of the conflict.
Second, as has been laid out in the discussion regarding case selection above, the real area of
interest here is violent conflict, whatever the cause. By using the entire period 2007-2008, an
analysis of a large amount of violent acts is made possible. Many of them were linked to the
political violence plaguing Kenya. Some of them were probably not. This is irrelevant for the

conclusions of this paper, since violent, not political, conflict is the variable of interest.

. Eastern

Figure 4. Spatial distribution of intergroup violence in Kenya 2007-2008

(author’s own illustrations based on data provided by the ACLED conflict dataset).

According to the ACLED dataset, 898 violent acts where committed in Kenya during the period
of 2007-2008 in 198 different geographic locations. Out of these, 395 had fatal outcomes,
resulting in a total of 2156 fatalities. In order to sort these variables into a format appropriate for
conducting a regression analysis, they are recoded. Cells where violence occurred during the

studied time period are assigned the value 1, and cells where no violence occurred is assigned the
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value 0. The dependent variable for the analysis below will thus be whether a violent act was

committed in the specific geographical grid cell during the time period 2007-2008, or not.

The independent variable

The main explanatory variable of the analysis consists of long-term changes of the NDVI. The
NDVI used in this study is an index of vegetative cover based on the GIMMS dataset from the
AVHRR instrument onboard the NOAA satellite series. This dataset has been corrected for
calibration, view geometry and other effects that are unrelated to changes in vegetation (Tucker et
al., 2004). Using measured reflectance, NDVI for each 8x8km grid cell is calculated in the

following manner:
NDVI = (NIR — RED) / (NIR + RED) (3)

In this equation, NIR is the difference in reflectance in the near infrared, and RED denotes the
reflectance in the red (De Juan, 2015: 29). The index for land cells ranges from 0 to 1, where 1
indicates a high level of vegetative cover, and 0 a high level of dryness.'> Numerous studies of
environmental change in the Sahel areas have used NDV1 as a proxy for vegetation levels (e.g.
Brown, 2010; Olsson & Siba, 2013; De Juan, 2015). Although Kenya itself is not considered to
be within the Sahel region, its close proximity strengthens the case that the NDVI would be an
acceptable measurement of vegetation there as well. The main advantage of the NDV1 is the
availability of high-quality data over a large time period. In the analyzed dataset, the data
stretches from 1981-2006 in bimonthly installments, presented in 8x8km grid cells (Tucker et al.,
2004). Accessing and sorting through the raw data manually is by no means an easy task.
Fortunately, through the tool available at the website of the International Research Institute for
Climate and Society of Columbia University, relevant data can easily be accessed and sorted by
spatial and temporal dimensions.*® In Kenya, the NDVI has been found to have a high correlation

with mean annual rainfall (Davenport & Nicholson, 1993). In order to limit the size of the data

12 Technically the index ranges between -1 to 1, where -1 indicates the presence of water. For the purposes of this
study, however, grids will range from roughly 0 to 1. Further information on the mechanisms of the NDVI can be
found at the NASA Earth Observatory’s website: http://earthobservatory.nasa.gov/Features/MeasuringVegetation/
13 The online tool is available at:
http://iridl.Ideo.columbia.edu/SOURCES/.UMD/.GLCF/.GIMMS/.NDVIg/.global/.ndvi/index.html
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somewhat, the average of NDVI measurements for the period 16" of May to 15" of June for each
year is used, representing a view of the vegetative “green-up” following the annual rain season
(Davenport & Nicholson, 1993: 2374).

NDVI change 1986 - 2006
e High - 0,3351

B Low :-0,1796

Figure 5. 20-year change of average NDVI values (5-year mean) (author’s own illustrations based on GIMMS

satellite data provided by the International Research Institute for Climate and Society of Columbia University).

In order to convert the annual NDVI results to a measurement of long-term climate change, an
approach mirroring that of De Juan (2015) is used. Five-year means of the NDVI are calculated
for two years, 1986 and 2006. The differences between the two means are then calculated,
representing the 20-year change of the five-year mean per grid cell as of 2006 (which denotes the
final year before the conflict erupted). This method is deemed an acceptable approach to
uncovering a suitable proxy for long-term climate change (De Juan, 2015). As can be seen in the
illustration above, the 20-year change of vegetative cover in absolute terms differs substantially
within Kenya. The northern area, which is sparsely populated and highly arid, saw average
increases in vegetation, in contrast to the more densely populated and greener southern parts of

the country, where the changes were negative.
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Control variables

Since numerous factors other than long-term vegetation change can be assumed to affect the
occurrence of violent conflict, a number of control variables are included to ensure that the
observed effects are related entirely to climate change. The first control variable used is simply
the average of the NDVI in 2002-2006. This serves as a way of illustrating existing vegetative
differences within the country, the rationale here being that certain amounts of vegetation may or
may not influence the prevalence of violent conflict.}* Including this variable in the regression
means that a value differing between roughly 0 and 1 is used as a measure of average vegetative
conditions for each grid cell for the period 2002 - 2006. As can be seen in the illustration below,
the areas of Kenya that had the most favorable vegetative conditions at the beginning of the
2007-2008 conflict were located mainly in the more densely populated southwestern parts of the
country. This area is also identified as one of those hit hardest by the effects long-term climate

change (see figure 5).

North Eastern

Population distribution
(pop count/grid)

- High - 728731

- Low :0,00609786

NDVI 2002 - 2006

- High - 0,8002

. ow 01167

Figure 6. (left) Kenyan average vegetation 2002-2006 (author’s own illustrations based on GIMMS satellite data
provided by the International Research Institute for Climate and Society of Columbia University).

(right) Geographical distribution of Kenyan population 2005 (author’s own illustration based on information from
the GPW UN-adjusted population count provided by the Socioeconomic Data and Applications Center, NASA).

14 Probable pathways may be lower productivity in areas where the NDV1 is low (decreasing &:in equation 2), or
better cover for raiders where the NDV1 is high, increasing the probability of a successful attack (increasing Prin
equation 2)
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Another variable believed to affect conflict is the distribution of population. It is reasonable to
assume that grid cells containing higher amounts of population would be more likely to
experience violent conflict. The logic behind this is simply that more people in one place
increases the probability of conflict, as can be seen mathematically in equation 1 and 2 above.™
To assess the level of population for each cell, data from the UN-adjusted Gridded Population of
the World dataset provided by the Socioeconomic Data and Applications Center of NASA is
used, showing the population count per 1x1 km grid cell as of 2005.° This data is in turn merged
into larger, 8x8km cells in order to ensure that the measurements are the same as for the NDVI.
The figure above shows that there seems to be a clear link between population count and average
NDVI values for 2002-2006, indicating that a large majority of the Kenyan population have

chosen to settle in areas where vegetation is more favorable.

The final control variable included is the (logged) distance between the grid cell in question and
the capital of Kenya, Nairobi. Inclusion of this measurement is based on the assumption that the
prevalence of violence in a grid cell may be affected by the physical distance to the capital. This
might be due to the fact that the government’s ability to enforce the rule of law is limited in
geographically distant areas. A completely opposite relationship may also be considered, where
people living closer to the capital are included more in political processes, and thus more
susceptible to violence caused by failures of the political system.

Table 1.
Descriptive statistics for explanatory variables included in final model.

(1) (2) ©) (4) ()

VARIABLES N mean sd min max
NDVI Change 86-06 9,130 0.0412 0.0639 -0.180 0.335
NDVI Average 02-06 9,130 0.406 0.146 -0.117 0.809
Population (log) 9,130  2.690 0.937 2215  5.863
Capital Distance (log) 9,130 5.498 0.264 3.590 5.905

15 That is, by increasing n.
16 Converted to log (population) in the model.
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Figure 7. Spatial distribution of intergroup violence in Kenya 2007-2008, matched with 20-year changes in the 5-
year means of NDVI and population distribution, respectively (author’s own illustrations, data same as for previous
figures).

At a first glance, there does indeed seem to be a connection between the occurrence of violence
in 2007-2008 and the 20-year changes in NDVI, as well as the population count per cell. This
initial visual inspection looks promising for identifying a connection, but further analysis is
needed to test which of the explanatory variables that are of true importance.

Methodological considerations

The final equation used for the regression analysis will thus be:

Violence; = By + f1NDVI_Change;+B,NDVI_Average; + 5 log(Population;)
+ B,log(Capital_Distance;)

Where i=1 to 9130, which is the number of grid cells with valid data used in the analysis. Due to
the binary nature of the outcome variable, a regular regression will not be adequate to assess the

impact of the different variables used in the model. To overcome this issue, a probit regression is
used, where the resulting coefficients are presented as the effects of a one-unit increase in one of

the explanatory variables, holding all the other explanatory variables fixed, on the z-statistic for
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the inverted cumulative distribution function of the standard normal distribution. Thus, great care
must be taken in the interpretation of the coefficients. Since the coefficients denote the changes in
the z-statistic, current values for all other explanatory variables must be taken into account in

order to accurately assess the effects from one specific variable.

Results
Table 2.
Results of final model.
1) ) 3) (4)
VARIABLES Model 1 Model 2 Model 3 Model 4
NDVI Change 86-06 -3.713*** -2.894*** -1.543** -1.453**
(0.456) 0.477) (0.639) (0.634)
NDVI Average 02-06 2.545%** 0.636** 0.661**
(0.297) (0.305) (0.315)
Population (log) 0.612*** 0.575***
(0.0660) (0.0718)
Capital Distance (log) -0.180
(0.123)
Constant -1.924%*** -3.126*** -4 259*** -3.181***
(0.0313) (0.157) (0.213) (0.784)
Observations 9,130 9,130 9,130 9,130

Robust standard errors in parentheses,
*** n<0.01, ** p<0.05, * p<0.1

Model 4 in the table displayed above represents the results of the final model, including all

control variables. First of all, the coefficients for average NDV1 02-06 and logged population

count are positive. In other words, there is a higher probability of a grid being subject to an

outbreak of violence if it contains a higher population count or vegetation level. This also fits

well with the initial visual analysis that the violence in 2007-2008 was mostly clustered around
the larger population centers of southwestern Kenya, where vegetative conditions are above the

nationwide average. However, since the effects from population count are controlled for, the
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coefficient for average NDVI captures additional aspects of the relationship between vegetation
and violence, other than the fact that people choose to settle in areas with favorable vegetation.
This will be explored in further detail in the discussion below. These results are statistically
significant on a >95% and >99% level, respectively. Second, turning to NDVI change as opposed
to average NDVI, an interesting connection is identified. The negative coefficient indicates that
an increase in the 5-year mean NDV I between 1986 and 2006 lowers the probability for violent
conflict. In other words, cells were vegetative conditions have deteriorated during the 20-year
period preceding the 2007-2008 conflict were also more likely to experience eruptions of
violence. As previously mentioned, interpretation of one specific coefficient varies depending on
the values assumed for the remaining explanatory variables. Keeping all variables at their
respective means, the average probability for a grid experiencing violent conflict during the
studied time period is ~0.79%. This represents the probability of an “average” grid (with respect
to NDVI change, average NDVI, population count and distance to capital) being affected by
violence. If all explanatory variables are kept fixed at their mean value, and the NDVI change is
decreased by one standard deviation from the mean (indicating an absolute decrease in average
vegetation of ~0.02 over the twenty-year period), the probability of violent conflict increases to
~1%. This corresponds to a relative increase of the probability of violent conflict of almost 30%.
The coefficient for NDVI change is statistically significant on a >95% confidence level,
indicating a high level of significance of the positive effects of vegetation decreases on the

probability of occurrence of violent conflict.

For a specific geographic location in Kenya exhibiting average levels of vegetation, population
count and distance to capital, an increase in either the 02-06 average vegetation or the logged
population count increases the likelihood of conflict. Most importantly, if the 20-year changes of
the 5-year mean NDVI in absolute values is reduced slightly, the probability that a violent
conflict would take place in that area increases significantly. Since other factors that may have
influenced the spatial distribution of violence in the 2007-2008 conflict are controlled for, the
findings of this analysis indicates the existence of a causal link between long-term decreases in

vegetation and the occurrence of violent conflict.
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IVV. Conclusions
Discussion
Beginning with the least controversial of the findings of the analysis conducted above, it is clear
that the amount of population in a specific geographical area plays a major role in determining
whether that area is subject to violence in a conflict exhibiting similar characteristics to those of
Kenya 2007-2008. There is no problem with explaining the intuition here; a higher n:decreases
the value of peace and increases the value of attack, leading to a higher likelihood of conflict (as
shown in equation 2). Mechanisms increasing the population of certain areas are widely believed
to be a crucial link between climate change and violent conflict. Although no climate-migration
link in the manner of that established by De Juan (2015) has been identified in this particular
study, the existence of such a link is highly plausible, given the high number of Kenyan IDP’s, as
well as the high vulnerability to climate changes in major parts of the country.!” Granted, the link
between changes in the NDV1 and the occurrence of violent conflict was not similar to that in the
Darfur area (De Juan, 2015). However, this does not necessarily mean that the climate-migration
link was not active in this conflict as well. People choose to migrate for many different reasons,
and the effects of climate change on migration may have been different here than in the case of
Darfur. Another explanation for this may be that other pathways between climate change and
violent conflict were present to a greater extent in this conflict, overshadowing the effects from
increasing migration. In any case, there is substantial room for further studies to investigate the

exact nature of the effects of climate-induced migration on the Kenyan conflict of 2007-2008.

Moving on, the observed effects from average vegetation on conflict must be addressed. Average
values of the 02-06 NDV1 were found to have a substantial impact on the likelihood of conflict,
even when controlling for population. Several reasons for this might be considered. First,
connecting to the discussion above, these areas might have seen a higher inflow of migrants than
other areas of Kenya due to their favorable vegetative conditions. This is not picked up in the
model used in this analysis, but other origins of migrants can surely be considered (i.e., from
other geographical locations outside of Kenya). Apart from increasing the total population, an

increased inflow of migrants may lead to higher tensions between different ethnic groups, a

17 See above regarding case specifics for a more thorough discussion on these two factors.
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problem that has plagued Kenyan society for most of its modern history (see the above discussion
regarding ethnical relationships in Kenya). Second, it may be the case that areas with high
vegetation are more vulnerable to changes in the climate. The rationale here is that inhabitants of
areas that are already hard hit by environmental stress have existing coping mechanisms in place
that improve their ability to deal with changes in environmental conditions. This can be seen in
the CRI developed by Ide et al. (2014) presented above, where the heavily populated southern
parts of Kenya are deemed to be more vulnerable to changes in the climate. Finally, the pathway
of tactical considerations might be considered. Higher vegetation means better cover, and thus
(under certain circumstances) a higher probability of carrying out a successful sneak attack. This
pathway is probably not a major factor in this conflict, but could still be present none the less. All
three identified reasons for the observed relationship between average NDVI and violent conflict
require further study in order to be appropriately evaluated, and the impact/occurrence of these

factors are more or less impossible to assess within the scope of this paper.

Lastly, the discussion has arrived at the main finding of this paper, namely that 20-year decreases
of average vegetation in absolute terms increases the likelihood of violent conflict. In the
framework used in this study, the main pathway explaining this effect would be that of worsening
livelihood conditions due to changing resource conditions initiated by climate change. Areas
where the long-term changes of environmental conditions were more negative than average also
had a higher probability of being the site of a violent event during the studied time period. As
shown in the theoretical discussions in section Il, negative productivity shocks (that is, resource
scarcity), have been found to increase the occurrence of violent conflict. This pathway can be
seen as the most intuitive of those presented by van Baalen and Mobjork (2016); worsening
resource conditions lead to greater competition for a diminishing pool of resources, providing
fuel for intergroup conflicts. The main conclusion of this study is thus that resource scarcity
induced by long-term climate change does indeed seem to have an effect on violent conflict,
increasing the probability of violent events in areas severely affected by changes in

environmental conditions.

A few things need to be said regarding this result. First, the effect is not as large as might first be
assumed. As can be seen in model 4, the major explanatory variable for the occurrence of violent

conflict is total population. The 20-year changes of average NDVI is only a small contributor on
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the margins, but a relative probability increase of almost 30% from decreasing the NDVI change
with one standard deviation would still be considered to be quite substantial. Second, the results
are remarkable in the sense that they contradict the findings related to the conflict in Darfur (De
Juan, 2015). This can be explained by a number of reasons as can be seen in the discussion
regarding climate-migration above, but the bottom line is that a different pathway than increasing
migration was probably more active in this particular conflict. Finally, the results of this study
can be used to evaluate the model of different pathways between climate change and violent
conflict in East Africa as laid out by van Baalen and Mobjork (2016). The framework is solidly
based in empirical evidence, and provides a good starting point for any study in the climate
security area. However, a few alterations could be made in order to better explain the processes
involved in the specific case of Kenya 2007-2008. Regarding the pathway labeled “elite
exploitation of local grievances”, it is unclear exactly how this would be directly caused by
climate change and, as pointed out in the theory section of this paper, difficulties arise in testing
this pathway in practice. Although there exists evidence that parts of the Kenyan political elite
used elements of the conflict to further their own interests,' it isn’t entirely clear whether this in
itself constitutes a pathway between climate change and violent conflict. A better representation
would thus be to include it as an external factor affecting existing resource conflicts, rather than

as a separate link.

Furthermore, the pathway regarding worsening livelihood conditions needs to be expanded to
encompass the complex nature of the climate-conflict relationship in Kenya. In the case of
Kenya, the worsening livelihood conditions caused by climate change can be assumed to affect
the prevalence of violent conflict in two additional ways than those presented in van Baalen and
Mobjork’s framework. First, through aggravating existing resource grievances. This is the most
intuitive way of looking at the effects of diminishing resources on intergroup conflict. An
interesting aspect of this can be identified by looking at the conflict model (equation 2). Here we
can see that an environmental shock that adversely affects productivity, without lowering the
value of victory, leads to an increase in the likelihood of conflict. Short-term environmental
shocks have been found to cause this type of effect, but what about long-term changes? It would

be reasonable to assume that a long-term decrease in environmental conditions would affect

18 For more details, please see the discussion under the title “The case of Kenya”.
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productivity and the value of future production equally, thus rendering a net change on the
balance between peace and conflict of zero. In this case, the introduction of human perceptions
might come in handy to explain why this doesn’t seem to occur in practice. Instead of seeing the
value of victory as the absolute value, it would be better to place it within a kind of “perception
filter”, where individual perceptions of future value, as opposed to the real value, is taken into
account in the conflict model. Using this definition, as long as an individual believes that a
change in the environment, no matter how long-term, won’t affect future production as much as it

does current production, the conflict model still holds to explain the results of this study.

The second assumed part of the effects of worsening livelihood conditions is that it increases
intergroup rivalry to a greater extent than it merely affects resource scarcity. What does this
mean in practice? It is reasonable to assume that, as resources become scarcer and individuals
more desperate, the likelihood that other rivalling groups, ethnical, political or otherwise, are
blamed for the current situation increases. In the case of Kenya, a common rallying cry from the
ODM supporters was to battle the “Mount Kenya Mafia” (e.g. BBC, 2008). The perception here
was that the ruling Kikuyu elite were unjustly holding a large share of the country’s resources.*®
Increased resource scarcity due to climate change in all likelihood served as an accelerator for
these kinds of accusations, intensifying ethnical antagonism. Connecting this to the conflict
model, it could be said that worsening livelihood conditions causes changes in individual
perceptions, so that imagined differences between certain groups become even greater, perhaps

by increasing the perceived value of victory.?°

19 Which was probably a correct assumption.
20 That is, the gains that are assumed to be acquired through conflict.
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Figure 8. Revised version of the van Baalen & Mobjork model adapted to the Kenya conflict. The effects observed in

this paper are primarily believed to affect violent conflict through path “1”.

Future research

Based on the findings of this paper, a number of opportunities for future research can be

identified. These research areas can be grouped into three major categories, concerning the

methodological, case-specific and generalizing aspects of this study.

First, there are many alternative ways in which a study of this kind can be conducted. Using 20-

year changes in the NDVI may not be the optimal approach in measuring long-term climate

change, there may be other measurements and methods that are better suited for the task. There

are also other ways to structure the model used in the analysis. Through the inclusion of more

control variables, for example indexes relating to infrastructure or education levels, another result

may have been achieved. Nevertheless, due to the rather small body of research linking the

effects of climate change to violent conflict, few alternative methodological approaches have

been identified.

Second, regarding the case-specific details of the analysis. This study identifies a few different

pathways through which climate change affected the prevalence of violent conflict in the Kenyan

crisis of 2007-2008, based on findings from previous studies as well as additional analysis. These

links should be explored further, in order to fully understand how they affected the Kenyan
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conflict. Qualitative studies, for example, may be able to add a deeper layer of understanding to

the observed links between climate change and violent conflict in the region.

Finally, there is an opportunity for drawing much larger conclusions than those presented in this
paper. Through additional research, climate-conflict links such as the one prevalent in Kenya may
be proven for other conflicts as well. As the amount of evidence supporting this type of climate-
conflict link grows, so will also the certainty with which scholars may ascertain that long-term
climate change is in fact a major contributing factor to the dynamics and prevalence of violent
conflict in East Africa, and other areas. This will be the most important area of future research by
far. We know that links exist between climate change and violent conflict. It is of utmost
importance to prove exactly how these mechanisms operate in order to better understand how the

phenomenon can be mitigated.

Concluding remarks

The purpose of this paper was to study the effects of long-term climate change on the prevalence
of violent conflict in the 2007-2008 crisis in Kenya, answering the question of whether there was
a connection between the two. By identifying the presence of a causal effect connecting long-
term changes of the NDVI to the probability of a certain area experiencing an outbreak of
violence in the studied case, this paper has contributed to the ongoing debate regarding if, and
how, climate change is linked to violent intergroup conflict. There is no doubt among the global
academic community that climate change is already upon us, and that many of its effects may be
too far gone to stop. It is thus imperative that we seek to understand how this phenomenon affects
human societies, in order to provide policymakers with the best possible tools to alleviate the

effects of this truly cataclysmic change in our environment.

Future studies must answer the call and pick up where this paper leaves off. If we fail to
understand how to cope with climate change, we may very well find ourselves without a planet to

pass on to our children.
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