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Abstract		

Using data on communal violence across the globe from 1990-2010, this study provides one 

of the first large-N studies to explore the relationship between relative water scarcity and 

communal conflict. It contends that relative water scarcity, i.e. the percentage of the 

population excluded from access to water, increases the likelihood of communal conflict via 

collectively experienced grievances, which facilitate mobilization. Yet, it suggests that this 

effect might be conditional on the level of political horizontal inequality and the fairness of 

legal institutions. The results show that in countries where parts of the population are 

excluded from access to water, communal conflict is up to 2036% more likely. The effect is 

even higher, when parts of the population are actively politically discriminated. However, 

contrary to what I expected, it appears that the conflict-inducing effect of water scarcity also 

increases when legal institutions are fair. Additionally, I find that both political horizontal 

inequality and legal fairness are statistically significant predictors of communal conflict. 

Nonetheless, I suggest that all findings should be seen with caution due to data restrictions. 

Particularly more in-depth case studies and disaggregated data are needed to better model the 

relationship.  
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"Thirst forces men to this horror of war." - Fatuma Ali Mahmood from Rabdore, Somalia, 
where rival clans fought a two-year conflict over the water supply. 

1. Introduction	

Access to fresh water has been a contentious issue between countries and people for centuries. 

Yet, despite decades of research and scientific debate, no clear link between water scarcity 

and armed conflict has been established. Most large-N studies result in null-findings and thus 

scholars argue that the relationship between water scarcity and conflict might be rather 

spurious. However, most quantitative research on the relationship between water scarcity and 

conflict has been focused on scarcity in absolute terms (e.g. by looking at a state’s total 

renewable water per capita) as well as conflicts involving the state as at least one of the 

belligerents. Most case study literature, however, suggests that conflicts around water take 

place in local situations of actual or potential competition over access to water and thus 

highlight the role of relative water scarcity for increasing the risk of non-state conflict. Thus, 

contradictory findings among quantitative and qualitative studies might not be surprising. 

Consequently, this paper seeks to fill this research gap by providing one of the first large-N 

studies to explain whether and under which conditions relative water scarcity increases the 

risk of communal conflict.  

Communal conflict is defined as a conflict between non-state groups that define themselves 

along a shared communal identity1 and are not formally organized as a rebel group 

(Sunderberg et al. 2012). Further, relative water scarcity is defined as the percentage of the 

population without access to improved2 water resources. The differentiation from previously 

studied absolute water scarcity is crucial as I assert that exclusion from access to water drives 

communal conflict rather than the quantity of water available. To assess the relationship 

between relative water scarcity and communal conflict, I develop an interactive model of 

communal conflict, where water scarcity translates into conflict via collectively experienced 

grievances, which facilitate mobilization. Yet, water scarcity does not take place within a 

vacuum. Hence, the model includes two conditional factors of relevance; particularly I focus 

on the institutional context by analyzing the role of political horizontal inequality (i.e. unequal 

                                                
1 The communal identity is assumed to have been socially constructed, therefore ethnic or religious ties but also 
a common history, values or culture can be the foundation of a common identity (Gurr 2000). 
2 Improved water resources means that by nature of its construction or through active intervention the water 
resource is likely to be protected from outside contamination, in particular from contamination with fecal matter.  
Also, for clarification: water scarcity increases, as more people do not have access to improved water resources. 
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access to political power across groups) and legal institutions3. Consequently, I derive the 

following three hypotheses. 

First, I hypothesize that unequal access to water increases the likelihood of communal 

conflict. I argue that it fuels resentment against groups that are better off and generates fear of 

survival, eventually resulting in collectively perceived grievances, which facilitate 

mobilization of community members for conflict as violence is seen as a tool to forcefully 

capture the assets controlled by others and fight perceived injustice. Second, I posit that the 

conflict-inducing effect of water scarcity will be higher when the level of political horizontal 

inequality is high. I argue that political horizontal inequality increases the likelihood that 

water scarcity will generate collectively perceived grievances, which further heightens the 

likelihood of successful mobilization and thus communal conflict. I base this argument on the 

assumption that marginalized groups are more likely to live in areas that lack access to public 

services and collective goods (see for instance, Von Braun and Thorat 2014). Consequently, 

politically excluded groups are more likely to be lacking access to water (i.e. water scarcity), 

compared to other groups within the state (cf. Raleigh 2010). However, in some instances 

fighting over water might to be too costly and risky because non-violent options exist to put 

aside the dispute and water cannot be used to generate surplus revenue. Accordingly, my third 

hypothesis emphasizes the role of fair legal institutions for mitigating the effect of water 

scarcity. I hypothesize that if legal institutions are perceived to be fair the likelihood of 

communal conflict is reduced, as legal institutions offer an alternative means for marginalized 

groups to secure access to water. Thus, violence will be perceived as too costly and 

mobilization will be difficult.  

Using new data from the Uppsala Conflict Data Program (UCDP) on communal conflict 

across the globe on the years from 1990-2010, I find that water scarcity increases the 

likelihood of communal conflict and more so when political horizontal inequality across the 

politically relevant population is high. However, I do not find support for my third hypothesis 

that legal institutions can mitigate this effect. Yet, the findings suggest that fair legal 

institutions decrease the overall risk of communal conflict, while high political horizontal 

inequality increase it. 

                                                
3 This does not mean that other dimensions are irrelevant. For instance, economic conditions (e.g. economic HI, 
agricultural dependence etc.) are certainly also an important factor, as are demographic conditions (e.g. size and 
capacity of other communal groups etc.). Yet, due to the scope of this paper I chose to focus on the institutional 
level, in order to present one coherent argument.  
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This study contributes to the broader study of renewable resource scarcity and conflict in two 

ways. Empirically, it provides the first global cross-country assessment of how relative water 

scarcity is associated with the risk of communal conflict since most of the literature hitherto 

has focused almost exclusively on civil wars (Boix 2008; Cederman, Gleditsch, and 

Weidmann 2011; Collier and Hoeffler 2004; Østby 2008; Østby, Nordås, and Rød 2009). 

Theoretically, it adds to the literature by providing a new theoretical framework to explain 

how water scarcity can generate conflict via grievances.  

Knowing more about how water affects communal conflict is important. On the one hand, 

communal conflict is one of the oldest forms of organized violence (Butler and Gates 2010) 

and although it often remains on a low-scale level, such conflict can cause pervasive human 

suffering (Husein et al. 1997). Yet, we know very little about its causes and especially 

quantitative research on this topic has been scarce. On the other hand, water scarcity is 

already a pressing issue but likely to increase in the future, particularly in the face of a 

growing global population and climate change. Thus, we need to have a better understanding 

of how and under which conditions water scarcity increases the risk of communal conflict so 

that we can derive better-informed policy-, institutional- and legal frameworks that are 

currently being formulated in many developing countries.  

This paper is organized as follows. The next section reviews the literature on renewable 

resource scarcity and domestic conflict. Next, I explore the theoretical relationship between 

water scarcity and communal conflict and also introduce my hypotheses and present some 

illustrative examples. Afterwards, I describe the research design, empirically assess my 

hypotheses and discuss my findings. Then, I will evaluate whether my results are robust to 

different model specification, comment on scope conditions and discuss limitations of my 

findings. The last part summarizes the main findings and advances recommendations for 

future research.  
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2. Scarce	Renewable	Resources	and	Domestic	Conflict		

The question of the relationship between renewable resource scarcity (also often referred to as 

environmental scarcity) and conflict gained prominence in scholarly literature during the 

1980s and has since then spurred a wide academic debate with scholars suggesting different 

kind of mechanisms of how renewable resource scarcity leads to conflict. While in the 

beginning much of the literature focused on interstate conflict, after the end of the Cold War 

the focus shifted to explaining different types of domestic conflict (e.g. intrastate conflict and 

communal conflict more recently). In this section I will review the latter.  

The discussion on the relationship between environmental scarcity and conflict was sparked 

by the Neo-Malthusians, who argued that environmental scarcity is a key driver for explaining 

the impact of environmental factors on conflict. One prominent proponent of this ‘resource-

pessimistic view’ was Homer-Dixon (1991, 1994). He argued that resource scarcity relates 

back to poverty, identity issues and institutional factors and therefore ultimately causes 

conflict. Social, political and other factors are therefore endogenous to scarcity. His argument 

is in line with Hardin’s (1977) hypothesis of the tragedy of the commons, where 

environmental scarcity in combination with competitive exploitation leads to environmental 

destruction, social disorder and conflict. Likewise, Gurr (1985) maintains that continued 

ecological scarcity can cause steady impoverishment, therefore causing increasing inequalities 

within and among societies, which strengthen ethnic or class cleavages, making conflicts 

between opposing groups more likely. This argument is also used by a study of Lee (1996), 

where increased relative deprivation and grievances over the imbalanced allocation of both 

ecological resources and economic goods, causes disadvantaged ethnic groups to mobilize for 

political action. However, the role of biased government action for exacerbating the existing 

dispute is also highlighted. Comparably, Kahl (2006) argues that rapid population growth, 

environmental degradation, and historical land grievances can explain civil violence.  

Hauge and Ellingsen (2001) conducted the first large-N study to back up this line of 

argument. They found that deforestation, land degradation, and scarce supply of freshwater, 

alone and in combination with high population density, increase the risk of domestic armed 

conflict, also when controlling for economic and political factors. Further, Sirin (2011) found 

that “ethnic” population pressures (i.e. the population sizes of the largest minority vis-à-vis 

the majority are in parity) make civil conflict more likely in countries that experience 

environmental scarcity.  
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Yet, this rather deterministic view has been widely criticized and sparked a wider debate 

especially since other quantitative studies were not able to provide any conclusive results. For 

instance, Theisen (2008) tried to replicate Hauge and Ellingsen’s (2001) study, using the same 

data but could not find any support for the link between renewable resource scarcity and civil 

conflict. On the contrary, his findings suggest that poverty and dysfunctional institutions are 

strongly related to conflict. Correspondingly, Raleigh and Urdal (2007) also only find weak or 

insignificant effects of water scarcity and land degradation on violent civil conflict. This is in 

correspondence to other scholars such as Gleditsch (1998), who argue that neo-Malthusian 

studies are too complex and deterministic and stress the lack of imperative political and 

economic variables in these studies, as the ultimate causes of conflict. Accordingly, Gizelis 

and Wooden (2010) find that in the face of water scarcity, democratic institutions reduce the 

likelihood of intrastate conflict. They argue that democracies have more institutional capacity; 

therefore they are better able to adjust to environmental constraints and respond to public 

grievance in relation to water scarcity. Similarly, when looking at conflict between warring 

pastoralist groups, Adano et al. (2012) refute the importance of climatic factors per se but 

emphasize the role of local institutions in mitigating conflict. They analyze Kenya and find 

strong support for their argument, implying that the existence of common-pool resource 

institutions or legal courts can increase the likelihood that disputes over common resources 

will be resolved peacefully. Additionally, Bretthauer (2015) contends that economic, political, 

and social conditions are crucial to understand in which context resource scarcity leads to 

intrastate or non-state conflict. Applying a fuzzy-set qualitative comparative analysis using 

fifteen resource scarce cases with conflict and sixteen cases without armed conflict she finds 

that conflicts driven by resource scarcity are most likely when there is high dependence on 

subsistence agriculture and that it is least likely, when high levels of human ingenuity, i.e. the 

proportion of the population with tertiary education, exist.  

Further, a different set of arguments, also referred to as cornucopian, claim that conflicts over 

resources can often be mitigated by mechanisms such as human and technical ingenuity that 

allow overcoming scarcity, e.g. through market mechanism (Beaumont 1997, Lomborg 2001) 

or technological innovation (Urdal 2005).  

Also, recent research has been trying to focus on climatic factors rather than renewable 

resource scarcity per se. For instance, scholars looking at the role of variations in rainfall 

patterns have suggested that droughts as well as floods are a major cause for civil strife (Dietz 

1987; Mkutu 2008). However, findings have been contradictory. For instance, Miguel et al. 
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(2004) find that negative deviation in annual precipitation significantly decreases national 

economic growth, thus indirectly affecting the risk of intrastate war. Similar conclusions are 

also drawn by Hendrix and Glaser (2007). Yet, when Theisen and Brandsegg (2007) look at 

non-state conflict, the conflict type most likely to be affected by environmental scarcity, they 

are not able to find a robust correlation between population density or precipitation patterns 

and inter-group conflicts in Sub-Saharan Africa. Similarly, Theisen (2012) looks at the 

change in precipitation and the impact of scarce farmland as well as election years on 

organized violence between groups within a state. Analyzing Kenya, he finds that years with 

below average rainfall tend to be more peaceful and vice versa, supporting the argument made 

in different case studies that cattle raiding is easier in wetter years, as more labor is available 

and it is easier to hide. For instance, Eaton (2008) suggests that the reason for this pattern of 

violence is that violent conflict can be suicidal during droughts and that people seek to 

cooperate rather than fight each other during years of hardship. Yet, he finds that fighting is 

likely to recur after the drought. Theisen (2012) therefore concludes that calculation and 

political gain are at the core of large-scale intergroup violence and that the role of scarce land, 

pasture, and water resources for conflict is overestimated. Contrastingly, Hendrix and 

Saleyhan (2012) examine all types of social conflict in Africa. They find that rainfall 

variability in general significantly affects different types of conflict. Thus, very dry or very 

wet years are more likely to see all types of domestic conflict, although violent events are 

more robustly correlated to wetter years. Correspondingly, Fjelde and Uexkull (2012) use 

subnational, geo-referenced data on Sub-Saharan Africa and show that negative deviations of 

precipitation patters are correlated to an increased likelihood of communal conflict. 

This literature review has shown that there is a broad range of research out there investigating 

the link between renewable resource scarcity and conflict. Yet, findings have been 

contradictory. However, what seems apparent is that it is often case studies that conclude that 

renewable resource scarcity leads to conflict, while most large-N studies conclude that the 

relationship is spurious. Yet, when comparing operationalizations of scarcity between the two, 

it is evident that they do not match. On the one hand, the case study literature often claims 

that conflict is caused by relational scarcity. On the other hand, the quantitative literature 

looks at absolute scarcity. Thus, I argue that in order to further investigate the mechanisms 

proposed by the case study literature, large-N studies need to operationalize scarcity in 

relative terms. Nonetheless, findings from the large-N studies, concluding that structural 

factors play an important role in fostering conflict should not be ignored.  
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Due to the scope of this study, I focus on water scarcity and communal conflict. Nonetheless, 

I seek to combine approaches from the case study literature as well as the quantitative 

literature in order to analyze how relative water scarcity translates into communal conflict but 

also look at the structural context in which this is most likely to take place. Thus, in the 

following section I propose an argument that connects inequality and grievances with the 

onset of conflict by combining theories of cognitive psychology and rational choice.  

3. Modeling	the	Effect	of	Water	Scarcity	on	Communal	Conflict	

This paper is not only about water and its conflict-inducing characteristics but also about the 

role of exclusion, inequalities and grievances. I propose an actor-specific mechanism4 to link 

relative water scarcity (from hereon referred to as water scarcity, unless otherwise specified) 

to communal conflict by looking at (group-based) grievances. While, I do not claim that 

alternative causal mechanisms do not hold explanatory value, I want to show that a grievance-

based account is able to explain an increased conflict risk.  

Nonetheless, I do take into account that water scarcity does not take place within a vacuum. 

Conflict is risky and costly, also when grievances are involved. Therefore, I seek to also 

understand the role of the institutional context with a specific focus on political horizontal 

inequalities (i.e. the percentage of the population excluded from political power) and legal 

institutions. Yet, for the purpose of answering whether and under which conditions water 

scarcity impacts communal conflict, water scarcity remains an independent variable and is not 

just a scope condition. 

I chose to focus on water scarcity because I assume that in contrast to other scarce renewable 

resources, water is more likely to cause violent disputes. Access to water is not only a human 

right but also crucial for survival and economic well-being. Thus, unequal access can foster 

inequality in quality of life (in economic terms but also other dimensions such as education, 

health etc.). This might be especially true among poorer countries, which tend to depend 

much more on water to generate income due to their dependence on agricultural production. 

Second, the fluid nature of water and its characteristics as a good makes it very difficult to 

attribute property rights. Water is rival (one person's use of the good diminishes other people's 

use) and non-excludable (meaning that a person cannot be prevented from using it), which 

                                                
4 Hence, I understand community action as an outcome of a group of agents following common decision and 
behavioral rules (Scheffran et al. 2012) As the rules are not limited to optimizing utility but also include social 
norms and risk assessment, the agent-based approach is helpful to explore the complex relationship between two 
groups. 
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makes it a common good. These attributes also make it a likely cause for dispute since there is 

an incentive to overuse the resource (if no sanctions apply). For instance, if one community 

lives upstream, it will be able to extract more water than the community living downstream, 

thus possibly preventing the downstream community to access enough water. Similar 

examples can also be found in the economic literature, such as disputes over fish stock in a 

shared lake. Economists refer to this as the tragedy of the commons (cf. Hardin 1968). In 

comparison, land is also a renewable resource but it is often seen as a private good. People 

can more easily be excluded from using it and property rights are more likely to exist. 

However, this does not mean that conflict over access to land does not exist. Nonetheless, I 

argue that it is important to separate the different types of renewable resources when looking 

at their effect on conflict as the causal mechanisms behind their relationship to conflict might 

differ in some aspects.  

Similarly, I will also only focus on communal conflict because I assume that the mechanisms 

behind different types of conflict are likely to be distinctive from each other. Especially, in 

terms of the level of organization and resources needed to fight but also in terms of the 

players (e.g., is the state the opponent or rather another group of similar size and strength) 

involved. Hence, different calculations and assumption will be made depending on the type of 

conflict. Additionally, I also chose to look at communal conflict because previous research on 

renewable resource scarcity and conflict has suggested that if there is a correlation between 

these variables, local, small-scale conflicts are the most likely to arise out of resource scarcity 

(cf. Suliman1999; Kahl 2006; Martin 2005) because aggrieved communities are more likely 

to confront another competing community than the state since fighting the state would be too 

costly and risky (Klare 2001, Gleditsch 2012).  

The empirical puzzle behind this paper is that disputes over access to water do not always turn 

violent. The assumption is that conflict will not always occur whenever there is a dispute 

because conflict is costly. Indeed, non-conflictive behavior might be the most frequent 

outcome, even in times of hardship (Fearon and Laitin 1997). To better understand this puzzle 

we need to look at the implications water scarcity has for individuals and most importantly 

communal groups but also the context in which water scarcity takes place. Thus, at heart of 

my theoretical argument is the idea that people can choose between violence and non-

violence and they need to overcome the collective action problem in order to spark communal 

conflict. 



 

 

 EXPLAINING	THE	IMPACT	OF	WATER	SCARCITY	ON	COMMUNAL	CONFLICT	

9	

In the following I argue that water scarcity leads to collectively perceived grievances, which 

heighten group identity and facilitate mobilization, consequently increasing the risk of 

communal conflict. Yet, the institutional context plays an important role as well. On the one 

hand political horizontal inequalities can contribute in increasing collectively perceived 

grievances and fostering group identity. On the other hand, fair legal institutions give 

aggrieved communities an alternative route to resolve conflict peacefully and thus influence 

the ability of groups to mobilize for violence. Nonetheless, it should be noted that reality is 

much more complex and that this theoretical framework does not reflect all factors that 

influence a group’s decision-making. However, the model (Fig. 1) is able to reflect one 

crucial part of the broader picture and can therefore contribute to a better understanding of 

why some countries are more likely than others to experience communal conflict. In sum, I 

propose that risks and costs of conflict are a function of the level and meaning of water 

scarcity, political horizontal inequalities and legal institutions. Thus, this can explain different 

likelihoods of communal conflict across cases. 

Figure 1: Bathtub Model of Communal Conflict 

 

To facilitate the understanding of this argument, the next section is split into three parts. First, 

I will explain how water scarcity can be defined as structural inequality and how it can evolve 

into collectively perceived grievances that can be used to mobilize for communal conflict. 

This is followed by a discussion of how political horizontal inequality can intensify 

collectively perceived grievances and can be the base of a strong group identity revolving 

around marginalization. While the third part describes how legal institutions can influence the 

cost-calculations behind mobilization, making conflict less likely if perceived to be a viable 

alternative to the use of violence.  
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Explaining the Impact of Water Scarcity on Communal Conflict  

My theoretical argument centers on the role of communal identity and its use for mobilization 

of a given group. While similar approaches with a self-consciously group-based framework 

focus on ethnic identity (for instance Horrowitz 1985 or Gurr 1992), I widen the definition to 

include all communal groups. This is based on the assumption that communal identity is 

socially constructed, therefore ethnic or religious ties but also a common history, values or 

culture can be the foundation of a common identity (Gurr 2000). Hence, I contend that 

communal identity can have the same effect as ethnic identity, i.e. it creates solidarity and 

a sense of belonging. Thus it can also facilitate collective action by structuring actors’ 

preferences to assign positive values to the welfare of fellow group members (Tajfel, Billig, 

and Bundy 1971).  

Yet, it might be argued that non-ethnic identities are more prone to be unstable over time and 

more likely to be contested (e.g. defection might take place, see for instance Kalyvas 2008). 

However, I argue that this wider definition of communal identity and ‘group-ness’ can be 

salient for communal conflicts, because these types of conflict usually entail lower risks and 

require less resources (for instance, due to shorter duration and easier to achievable goals, i.e. 

they do not seek to overthrow the state). Moreover, we are looking at collective action on a 

small-scale, possibly involving hundreds of community members but not millions. Also, the 

free-rider problem might be less problematic within small communities, which are more 

likely to be involved in communal conflict (Raleigh 2010) since smaller groups face smaller 

costs to identify free riders (see Olson 1965). Additionally, Mason (2009) suggests that 

preexistent social networks offer a basis of trust that makes free riding unlikely due to in-

group punishment. Correspondingly, Coase (1960) argues that collective action problems 

depend on the transaction costs. The more a group resembles a community, the lower the 

transaction costs, which it must meet in order to overcome the collective action problem. And 

although the strength of communities probably vary, we can assume that having a common 

communal identity, already gives the basis needed to act collectively in order to address 

collectively experienced grievances.  

Communal identity can then be a key factor for mobilizing aggrieved communal groups for 

collective action. Nevertheless, actors might accept inequality to a certain extent without 

becoming aggrieved. As Williams puts it: “People can be deprived, disappointed, frustrated, 

or dissatisfied without feeling that they have been unjustly or unfairly treated [...] In contrast, 

a real grievance, regarded as the basis for complaint or redress, rests upon the claim that an 
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injustice has been inflicted upon undeserving victims” (2003:131). Hence, I argue that water 

scarcity might be acceptable to a certain extent, but that the lack of access to water poses a 

serious threat to the physical survival of a community and its quality of life5. Thus, unequal 

access to water is very likely to translate into a real grievance. Further, Simmons (2014) 

argues that it is important to see grievances not only as a material but also an ideational claim, 

i.e. understand the meanings with which those grievances are instilled. She highlights that 

“the meanings with which subsistence resources are likely to be imbued, threats to them are 

perceived not only as material threats, but also as threats to community—both imagined and 

otherwise” (Simmons 2014, emphasis added). Consequently, I argue that a threat to the access 

to water, a resource seen to be necessary for survival and for which no substitute exists, will 

eventually result in grievances that are perceived as threats to the group’s survival and can 

produce powerful emotional reactions, which serve as a formidable tool to mobilize. 

Moreover, as proposed by Horrowitz (1985), grievances can be collectively perceived and 

lead to conflict through a social-psychological causal mechanism. He argues that ethnic 

identity serves as a base to generate solidarity and intense emotions of belonging among 

group members and “ethnic conflict arises from the common evaluative significance accorded 

by the groups to the acknowledged group differences and then played out in rituals of 

affirmation and contradiction”(1985:227). Further, social identity theory posits that 

individuals’ investment in their affiliated group’s well-being and the salience of group 

identity increase the likelihood that relative deprivation will be experienced in its collective 

form (Walker and Smith 2002).  

In concrete terms, connecting all these argument, I argue that water scarcity increases the 

likelihood of communal conflict because it is likely to result in collectively perceived 

grievances, since communal groups experiencing water scarcity will be likely to identify 

relative water scarcity as unfair by comparing their status with that of other out-groups. This 

perceived injustice then heightens the threat perceived by out-groups, which facilitates 

mobilization of community members for conflict. Consequently, in the face of water scarcity 

violence is seen as a tool to forcefully capture the assets controlled by others and thus shift the 

distribution of resources. Hence, I propose my first hypothesis:  

H1:  Higher levels of water scarcity increase the likelihood of communal conflict. 

                                                
5 Lack of water security can lead to overall lower living standards: Poor health (e.g. due to use of polluted water 
etc.), lower economic opportunities (e.g. due to lower agricultural and livestock productivity) and lower 
educational levels (e.g. more time is spent trying to get water from longer distances). 
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The Role of Political Horizontal Inequality  

The previous argument contended that relative water scarcity (using an individual-based 

measurement, i.e. the percentage of the population excluded from access to water) might drive 

collective violence in communal conflict, based on the assumption that communal identity 

would prevail in obtaining access to water. Yet, this assumption might hold true in certain 

cases where public services (e.g. access to water, health etc.) are allocated along identity 

lines. Thus, I assert that political horizontal inequality (HI) (i.e. access to executive political 

power) is a useful concept to assess how access to contested water resources is distributed 

since data challenges are so substantial in terms of analyzing access to water across groups. I 

expect that by using an interaction term of political horizontal inequality and water scarcity I 

will be able to better model the conflict-inducing effect of inequalities perceived at the group 

level. 

In other words, I contend that specifically when political horizontal inequality is high will 

marginalized groups perceive water scarcity as a collective grievance. Nonetheless, it should 

be noted that this condition does not have to be neither a necessary nor a sufficient condition 

because there is no certain way to know when a grievance will be understood collectively 

(and, thus, has the potential to become a mobilizing grievance) and when it will remain an 

individual experience (Simmons 2014). As Stewart argues “It is important to bear in mind 

that it is perceptions as much as reality that is relevant to outcomes, both with respect to what 

differences actually are, as well how much group members mind about the differences” 

(2002:12). I contend that water scarcity has a major impact on how inequality is perceived 

because it affects highly the livelihood of the community. For instance, while overall 

differences in access to political power or other resources, for that matter, might be important 

for defining a group’s standard of living and might also heighten group identity, these 

grievances do not necessarily threaten the group’s livelihood and therefore might not be 

perceived as sufficiently threatening as to make conflict a viable option if the costs of conflict 

are still high (e.g. the risk of death, destruction of infrastructure etc.). 

Yet, it is my contention that political horizontal inequality among communal groups can serve 

as the base to reinforce communal identity since the feeling of marginalization fosters an in-

group vs. out-group-feeling (see also Ostby 2013). Thus it will be more likely that the group 

already has a sense of injustice. Hence, water scarcity will be perceived as a collective 

grievance and the feeling of injustice is especially exacerbated due to the meaning attached to 

water (as explained in the previous part of this section). Similarly, Tajfel and Turner (1979) 
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conclude that conflicting interests over the distribution of scarce resources (be it power, 

wealth or other types of resources) reinforce processes of self-identification within a group. In 

turn, strong group cohesion facilitates collective action (see, for instance, Horrowitz 1985; 

Gurr 2000; Ostby 2013), while the feeling of injustice (i.e. generated by water scarcity but 

also by political marginalization) generates grievances that serve as a strong tool for 

recruitment (Ostby 2013). Thus, group identity and grievances reinforce each other (cf. Gurr 

1993) and can foster violence against the state but also other ‘out-groups’. For instance, if the 

out-group is perceived to be associated with the state (Ostby and Fjelde 2013) or when groups 

are constrained in size, ability, and power potential (Raleigh 2010), they will be more likely to 

challenge another communal group than the state.  

Correspondingly, Raleigh argues, “intergroup violence is a common way to mediate access to 

resources critical to a sustained livelihood in a space of minimal, if not hostile, governments” 

(2010:70). Further, Gurr (1970) posits, “the potential for collective violence varies strongly 

with the intensity and scope of relative deprivation among members of a collectivity” (p. 24). 

Also, Cederman et al. (2013:41) maintain, “grievances will be perceived roughly in 

proportion to the degree of violation. For example the more harshly the government treats the 

group in question, the more frustrated its members will become”. Hence, if other dimensions 

of inequality have already fostered a sense of relative deprivation, i.e. political horizontal 

inequalities, mobilization along communal lines can be even easier as the grievances multiply 

with the grievances experienced because of water scarcity, which in turn further harden 

intragroup cohesion6.  

Hence, I argue that if political horizontal inequalities coincide with water scarcity, grievances 

and the feeling of injustice will be strong enough to cause violence. Conflict is likely to be 

seen as the last resort to reshape the allocation of resources because in times of scarcity, water 

increases in value but also the threat to survival intensifies. Consequently opportunity costs of 

violence7 are increasingly perceived to be shrinking, making people more willing to use 

violent means as the potential payoff increases. Why? Because choosing non-violent 

                                                
6 Further, disputes over water might spill over to other issues that have caused grievances before and will 
therefore add motivation to challenge the opposing community. 
7 Opportunity costs (understood in economic, social and strategic terms) are defined as the ‘costs’ incurred by 
not being able to obtain the benefit that would be had by taking the alternative choice available. In this case the 
actors can choose between conflict (also referred to as violence) and non-conflict (also referred to as non-
violence). Thus, opportunity costs of violence are estimated by looking at what benefits one would have obtained 
when choosing non-violence and vice versa the opportunity costs of non-violence are defined as the lost benefit 
if one had chosen violence. The benefits/costs can be economic (e.g. increase in agricultural production) as well 
as social (e.g. better quality of life) or strategic (e.g. higher survival rate). 
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measures in the face of horizontal inequalities is often unlikely to yield more access to water, 

as those who have more political power will be unwilling to share contested water resources if 

they do not have to (Keep this argument in mind, as I return to an exception to it to in the next 

section). For instance, a similar dynamic applies in the face of food shortages: When a state 

has problems providing enough food to its entire population, groups within the minimum 

winning coalition (i.e. those associated with the state and from which the government needs 

support to stay in power) will be more likely to still have access to food and will be unlikely 

to share it while politically irrelevant or discriminated groups if they do not have to.  

This string of arguments is also based on the assumption that politically excluded groups are 

more likely to live in areas that lack access to public goods such as water, compared to other 

groups within the state, e.g. because they are more likely to live in the outskirts of urban areas 

and in rural areas (as shown in Raleigh 2010). Further, Fjelde and Ostby (2013) claim that in 

countries where political horizontal inequalities are high, group identity is likely to be a major 

determinant of a group’s security, status and material well-being. Similarly, Posner (2007) 

finds that where political coalitions tend to be structured along ethnic lines, access to 

resources may come to depend crucially on ethnic belonging. Hence, since the government 

depends on the “preferred” groups for its own survival, it will not want to antagonize them by 

not providing such an essential public service as access to water. 

In sum, if political horizontal inequalities exist (and more so if they are high) it is more likely 

that water will be distributed according to group identity since access to power guarantees that 

one can influence policy making (e.g. location of infrastructure programs for water). 

Conversely, this also means that if political horizontal inequalities exist/are high, the 

marginalized groups will have already build up grievances, which over time reinforce group 

identity.  

Consequently, I can derive the second hypothesis:  

H2:  The conflict-inducing effect of water scarcity on communal conflict increases when 

political horizontal inequality is high.  
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The Role of Legal Institutions 

One problem with the proposed grievance-based argument is that even if water scarcity does 

translate into conflict through collectively perceived grievances and a heightened group 

identity, how do we explain the variation in the use and escalation of violence among 

communal groups?  

An explanation might be that it is not grievances that cause conflict. For instance, Snyder and 

Tilly state that there is no “general connection between collective violence and hardship such 

that an observer could predict one from the other” (1972: 520). However, I argue that they do 

not account for the group-level logic proposed here and specifically do not account for 

grievances connected to a perceived threat to survival. Yet, I do concede that water scarcity 

does not necessarily cause violent communal conflict. In fact, violent behavior will not 

always result in increased access to water plus violence is very costly and risky. Moreover, 

water cannot be used to generate revenue as to make armed conflict feasible. Further, 

communal conflict is a phenomenon often sparked by a dispute between individuals (Brosché 

2014). Thus if there is an alternative to resolve conflict non-violently, then probably that 

individual will rather choose to take that route than to try and mobilize other group members.  

Thus, I turn to an argument from previous literature on the relationship between natural 

resource scarcity and conflict, which has highlighted the role of institutional factors in 

mitigating conflict. For instance, when looking at intrastate conflict, Wolf (1998:3) argues 

that institutional capacity of regulating agencies is able to “diffuse water’s conflict-inducing 

characteristics [...and] tends to induce cooperation”. Further, Adano et al. (2012) claim that 

modern judicial institutions prevented escalation of conflict because groups were able to 

reverse actions that would have resulted in unequal access to renewable resources.  

I similarly argue that legal institutions – if perceived to be fair – can give marginalized groups 

a non-violent channel to communicate their grievances and make non-violence a viable option 

since ‘justice’ might be obtained through legal institutions. This argument is in line with 

Murshed and Tadjoeddin, who conclude that “widely agreed rules, both formal and informal, 

that govern the allocation of resources, including resource rents, and the peaceful settlement 

of grievances [...] can be sufficient to restrain, if not eliminate, opportunistic behavior such as 

large-scale theft of resource rents, and the violent expression of grievance” (2009:102).  

Hence, if fair legal institutions exist, the likelihood of “non-conflict” (i.e. the dispute is 

resolved without the use of violence) over water will increase because in this context non-
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violent behavior will lead to the highest payoff since sharing the resource benefits all. 

Contrastingly, if fair legal institutions exist, fighting over water is likely to be much more 

costly for both groups as opportunity costs of violence are high: I argue that legal institutions 

play an important role as they can be seen as a factor that highly influences the risks and 

benefits attached to violence: If the legal route is perceived as a viable option, violence will 

be perceived as more costly and less likely to result in (increased) access to water. On the 

other hand– if the claims are justified8 - the legal route is less costly and more likely to 

succeed.  

Conversely, communal conflict will be most likely to break out if groups feel so insecure that 

they perceive violence to be the best option to secure their livelihood. Politically marginalized 

groups will be especially inclined to opt for violence, when alternative options to resolve the 

conflict are not viable. Thus, if legal institutions are biased, disfavored groups will assume 

that they will not be able to win their case anyway, or if they try to take a legal route, the 

result is not very likely to favor their claim. Consequently, biased legal institutions facilitate a 

group’s calculations regarding the utility of employing violence to resolve their dispute. For 

instance, Butler and Gates (2012) find that biased decisions over property rights increase the 

probability for pastoralist conflicts. Further, Wimmer (1997) suggests that if states are biased 

towards one community, members of this group will know that they are usually favored. This 

bias is most likely also perceived by the disfavored communities. Also, Brosché (2014) looks 

at the impact of biased governance on the onset of communal conflict. He agues that although 

governments are not an active party in communal conflict they certainly play a role because 

they can provide support to their favored community, e.g. through military, political or 

economic means. Thus, “disfavored communities will be less inclined to seek a legislative 

solution to a dispute because they are assured that they will be treated unfairly. Taken 

together, this will decrease the incentives for cooperation and thereby contribute to violent 

communal conflicts” (Brosché 2014: 17). 

Consequently, this leads me to the last hypothesis:  

H3:  The conflict-inducing effect of water scarcity on communal conflict decreases when 

legal institutions are fair.  

 	

                                                
8 This argument is not new. For instance, Eisinger (1973: 25) explains variations in riot behavior across 
American cities by looking at the degree of institutional access.  
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4. Research	Design		

In this chapter I will explain the data used in this study and lay out how I measure the 

different variables. It needs to be noted that data availability and quality is an obstacle within 

this study and will be discussed for each variable but also accounted for during the analysis. 

Further, given that communal conflict is a binary variable, I will use logistic regression 

accounting for the years of 1990 to 2010 (a wider time-frame was not possible due to data 

restrictions). My unit of analysis is the country-year.  

Data	and	Operationalization		

Communal Conflict is a dichotomous variable coded as 1, when 25 or more battle-related 

deaths have been recorded in a given year for a conflict between two informally organized 

armed groups of which neither is the government and which define themselves along a 

communal identity9 (Sunderberg et al. 2012). Data is taken from the Uppsala Conflict Data 

Program’s (UCDP) Non-State Conflict Dataset (Version 2.5-2015).  

Due to the specification of the theoretical argument, this analysis, excludes non-state violence 

by rebels involved in civil war, or by other groups, who are permanently organized to fight. 

Moreover, it should be noted that the proposed theoretical argument is also likely to apply to 

conflicts with a lower battle-death threshold. However, reliable large-N data on lower 

thresholds is not available and would also probably suffer from reliability and validity 

problems (e.g. due to lack of media or public records of such events). 

Water Scarcity is a continuous variable and indicates the percentage of the national 

population without access to improved potable water10. Thus increased numbers indicate 

increased scarcity. Data is taken from the WHO and UNICEF Joint Monitoring Program for 

Water Supply and Sanitation (JMP 2015). The JMP uses household surveys and censuses to 

derive its estimates, which take into account piped water on premises, total improved as well 

as direct use of water from surface water sources. However, data is only available for every 

five years and is extrapolated using linear regression. This can be problematic since water 

availability can be stochastic (e.g. levels of precipitation can vary). Yet, I believe that this will 

not necessarily make this an invalid measurement since access to drinking water greatly relies 

on infrastructure for improved water sources, which often taps water from aquifers, thus if 
                                                
9 “Groups that share a common identification along ethnic, clan, religious, national or tribal lines. These are not 
groups that are permanently organized for combat, but who at times organize themselves along said lines to 
engage in fighting” (UCDP Codebook 2015).  
10 “An “improved” drinking-water source is one that, by the nature of its construction and when properly used, 
adequately protects the source from outside contamination, particularly fecal matter” (JMP 2015).  



 

 

 EXPLAINING	THE	IMPACT	OF	WATER	SCARCITY	ON	COMMUNAL	CONFLICT	

18	

existent, this infrastructure is unlikely to disappear. Hence, once a lower percentage of 

exclusion is reached it is unlikely that the exclusion rate is going up again. This claim is also 

supported by the data, which shows that the measure of water scarcity increases in the 

following 5 years in only 5% of all observed country-years.  

Also, to my knowledge no other reliable data sources exist that measures access to water. 

Typically, researchers use data for a state’s total renewable water per capita (includes 

precipitation and other sources of freshwater, particularly from rivers), where higher numbers 

suggest less scarcity (see for instance, Theisen 2008, Tir and Stinnett 2012). This 

measurement, however, is not suitable for assessing the level of access to water across the 

entire population, i.e. relative water scarcity, which is my main explanatory variable. For 

comparison it would be like using a country’s GDP per capita as an indicator for the extent of 

poverty. Yet, a high GDP per capita does not necessarily indicate high levels of wealth across 

the country but could be driven by a small fraction of the population with a very high income. 

Similarly, high renewable water per capita could also be driven by one region within the 

country being water rich, while the others are suffering from scarcity. Moreover, although the 

data from FAO (2016) covers various countries and also a wide time period, it is also only 

available for every five years and needs to be extrapolated using linear regression as well. 

Here, however, stochastic problems might be more critical since water availability can vary 

drastically between years and even within years (especially in the context of climate change). 

Thus, by using the data by JMP I obtain more validity and reliability for assessing relative 

water scarcity.  

Political Horizontal Inequality (HI)  

I measure political horizontal inequality (PHI) using the Ethnic Power Relations dataset 

2014 (Vogt et al. 2015), which contains information on the size of all ethnic groups and 

whether they are politically included, excluded or irrelevant. Exclusion is given when the 

group lacks access to executive power, if they are discriminated against or if a group holds 

control of a territory and has declared independence from the state, e.g. regional or separatist 

autonomy. Further, relevance is given when a group has either at least one significant political 

representative on the national level or if the group is systematically and intentionally 

discriminated against (Vogt 2014). Meanwhile, groups are politically irrelevant if they neither 

attract government attention (i.e. they are not actively discriminated against) nor participate in 

or impact the national political agenda.  
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However, “indirect discrimination, for example disadvantages in the educational or economic 

sphere, is not included in this definition” (Vogt 2014). Thus, although most scholars choose to 

only include politically relevant groups in their analysis, for the purposes of this paper, I 

believe that it would be useful to include politically irrelevant groups as well, i.e. groups that 

are not actively discriminated against politically but also do not have access to political 

power. The reason why they are probably not actively politically discriminated against is that 

they do not constitute a sufficient threat to the state (e.g. because of size and capacity), yet 

they might still feel marginalized and have a lesser chance to receive access to public services 

than groups that are politically represented. I content that by excluding apparently politically 

irrelevant ethnic groups, I risk failing to capture groups in society that might be relevant to 

communal conflict. Moreover, it has been suggested that specifically small communities 

living in peripheral areas are likely to be “irrelevant” (Raleigh 2010) since they are unable to 

seriously challenge the state, i.e. due to group size and capacity. Yet, it might be particular 

those groups that will opt for communal conflict to address their grievances since they are not 

part of the national political discourse and do not have sufficient weight to challenge the state 

(Raleigh 2010). 

Consequently, I measure political horizontal inequality as the share of politically 

marginalized groups, calculated as the sum of the demographic size of the excluded group(s) 

and politically irrelevant group(s) relative to the entire demographic size of the population 

(e.g. (15.000+5.000) / 100.000) = 0,2). Thus the variable is bound from 0 to 1. However, 

since I need to interpret the interaction effect with water scarcity later on, I define it as a 

dummy variable that takes on the value of 1 for groups above the median11 and 0 otherwise12. 

One caveat is that this variable defines groups on the basis of ethnicity, i.e. “a subjectively 

experienced sense of commonality based on a belief in common ancestry and shared culture” 

(Vogt 2014:2) and explicitly does not include tribes and clans in its coding. These, however, 

are also understood as communal groups within the UCDP coding that is used to assess 

communal conflict. Yet, Sundberg et al. 2012 asserts that most communal conflict actors 

(within the UCDP dataset) are in fact identified through their ethnic affiliations. Thus, this 

might not necessarily be a highly problematic issue but should be taken into consideration, 

when looking at the results, since some groups might not have been included in the EPR 

coding.  

                                                
11 The median of the original variable for political horizontal inequality is 0, thus indicating that 0% of the entire 
population is excluded from access to political power.  
12 Choosing a higher cut-off point, i.e. the 75th percentile, does not change the results.  
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We have to keep in mind that by using the EPR dataset, I am able to only proxy political 

horizontal inequality among communal groups. Nonetheless, there is no ideal HI measure, 

which fully combines information on intra-group inequalities and relative group sizes for all 

communal groups, as defined by UCDP. Hence, to my knowledge this is the best available 

data that fits my research question.  

Fair Legal Institutions  

To assess the level of legal fairness, I use the variable “Judicial corruption decision” from the 

V-Dem Institute. They ask, “How often do individuals or businesses make undocumented 

extra payments or bribes in order to speed up or delay the process or to obtain a favorable 

judicial decision?” The responses are coded 0: Always, 1: Usually, 2: About half of the time. 

3: Not usually, or 4: Never and submitted by a number of country experts. V-Dem provides 

country-year point estimates by combining multiple responses and employing a specifically 

designed measurement model, which considers disagreement and measurement error. The 

variable was taken from the Quality of Government (QoG) dataset (Teorell et al. 2016). 

However, similarly to the previous variable I need to dichotomize legal fairness to make the 

interaction effect with water scarcity interpretable. The cut-off point is also the median (which 

holds the value of 1,9). Thus, the variable takes on the value 0 in case of “low legal fairness” 

(all country-years below the median) and the value 1 in case of “high legal fairness” (all 

country-years above the median)13.  

Nonetheless, it should be noted that it is fairly hard to capture in a country-level measurement 

to which extent local communities feel that legal institutions will be biased against them since 

much of it can be based upon personal experience and perception. This measurement of legal 

fairness, is however able to capture an objective perspective on the overall fairness of the 

legal system and thus provides a reliable proxy of the level of legal fairness. Yet, since rather 

small groups can also fight communal conflicts, the measurement might miss their perception 

of legal fairness. However, the V-Dem measure, in contrast to similar indicators, provides one 

of the broadest coverage of countries and is available for the entire time period of interest. 

  

                                                
13 In the robustness section, I use the 75th percentile as an alternative cut-off point but find similar results.  
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Control Variables 

In my analysis I will also consider the following control variables that conceivably might be 

correlated with both water scarcity and communal conflict. All controls are taken from the 

Quality of Government dataset (Teorell et al. 2016) and lagged by one year to account for a 

possible reverse causality – except for the last variable that controls for temporal dependence.  

i. Regime Type is measured by combining and averaging the democracy scores from 

Freedom House and Polity and transforming them into a scale that ranges from 0-10, 

where higher scores indicate higher levels of democracy. It has been argued that 

higher levels of democracy increase the quality of resource management but also 

options to resolve conflict peacefully (see Gizelis and Wooden 2010). 

ii. Gross enrolment ratio, secondary, both sexes (%) is a variable taken from 

UNESCO (2015). I use this as a proxy for levels of human and technical ingenuity that 

should increase the likelihood for communities to overcome problems of water 

scarcity but also to resolve conflict around water more peacefully (see Bretthauer 

2015).  

iii. Population size (in 1000’s, logged) is based upon data from Gleditsch (2000). It 

accounts for the possibility that an increasing population leads to a higher demand for 

water and can therefore cause higher levels of scarcity. Moreover, it has been 

suggested that higher population pressures are correlated with higher levels of 

violence (see for instance Hauge and Ellingsen (2001) or Kahl (2006)).  

iv. Economic Development is measured as the logged annual GDP per capita (in current 

international dollar) based on purchasing power parity. Data was collected by the 

Worldbank and the variable is taken from the QoG dataset (Teorell et al. 2016). I 

assume that higher levels of economic development could both be related to lower 

levels of relative water scarcity and lower levels of violence.  

v. Finally, to control for temporal dependence of the observations, I follow Beck et al. 

1998 and add Years since last Communal Conflict to my regression to account for 

the previous occurrence of communal conflict in a given country together with three 

cubic splines (which, however are not displayed in the tables).  
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Descriptive Statistics  

Out of the 5263 observed country-years, only 315 (5,99%) experienced communal conflict, 

suggesting it is a low-probability event. Moreover, scross all country-years, where data is 

available for water scarcity, on average around 18% of the population is excluded from access 

to water. In 10% of the observations, over half of the population is excluded from access to 

water. However, the data suggests that in many countries this number is improving. Yet, 

especially conflict-ridden countries like Afghanistan, Sudan, or Kenya experience high and 

stagnant or even rising water scarcity. Nonetheless, not all these countries experience 

communal conflict.  

As a first assessment of H1, Table 1 compares the occurrence of communal conflict across 

different levels of water scarcity. We can see that communal conflict is more frequent in 

country-years with higher levels of water scarcity. This is a first but very rough indication that 

water scarcity increases the frequency of communal conflict14. Thus, the next chapter is 

dedicated to analyzing this puzzle empirically in more depth.  

Table 1: Water Scarcity and the Frequency of Communal Conflict 

Water Scarcity (%) No Communal Conflict Communal Conflict Total Observations 

0 2,229 6 2,235 

10 664 19 683 

20 406 24 430 

30 249 28 277 

40 222 86 308 

50 199 66 265 

60 97 28 125 

70 63 41 104 

80 2 9 11 

Total 4,131 307 4,438 

 

 

 

                                                
14 Note that there is little risk of reverse causation since communal conflicts tend to be shorter and more sporadic 
than other types of conflict.  
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It is noteworthy that in over 50% of the observed country-years political horizontal inequality 

is 0. This indicates that either no ethnic group is politically marginalized or that these 

countries are ethnically homogenous. On average around 8% of the population is excluded 

from political power. In 10% of the observed country-years even over 30% of the population 

is excluded, while in the top 1% this figure rises to 85%. Moreover, in half of the observed 

country-years corruption in the judicial system is more than usual (the variable takes on a 

value around 2 or less). Judicial corruption is not usual in only around 25% of the observed 

country-years. Yet, no country-year actually achieves the highest coding of 4 and is thus 

corruption-free. Further, Table 2 provides the number of observations, the mean, standard 

deviation, minimal and maximum values as well as the median for all variables used for the 

regressions in the next chapter. 

Table 2: Descriptive Statistics  

Variable Obs. Mean S.D. Min Mdn Max 

Communal Conflict 5263 0.0600 0.240 0 0 1 

Water Scarcity (%) 4438 18.38 20.60 0 9.900 86.80 

Political HI (dich.) 4993 0.430 0.500 0 0 1 

Legal Fairness (dich.) 3611 0.500 0.500 0 0 1 

Regime Type 4202 6.130 3.240 0 6.920 10 

Gross enrolment ratio, 
secondary (%) 

2796 70.27 32.38 5.160 78.46 160.6 

Economic Development 3775 10682 14175 239.7 5320 130000 

Population Size (log.) 4206 8.600 2.190 2.200 8.960 14.09 
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5. Empirical	Results	and	Analysis	

With the theoretical argument proposed, this study is now prepared to investigate empirically 

whether water scarcity increases communal conflict and if this effect is conditional on levels 

of political horizontal inequality or legal fairness. Hence, in this chapter I will present the 

results from my multivariate logit regression analysis. Note that all models were calculated 

with country-clustered robust standard errors and include corrections for temporal dependence 

according to Beck et al. (1998) (i.e. the temporal control “Time since last conflict” and three 

cubic splines). All substantive effects were calculated using CLARIFY (King et al. 2000).  

Water Scarcity and Communal Conflict 

In Table 3, I evaluate the first hypothesis that higher levels of water scarcity increase the 

likelihood of communal conflict. To test this hypothesis, I estimate the following model for 

each country (i) in a given year (t): 

𝑃𝑟 𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡!" = 𝛼!" +  𝛽!𝑊𝑎𝑡𝑒𝑟 𝑆𝑐𝑎𝑟𝑐𝑖𝑡𝑦!"  + 𝛴𝛽!𝐶𝑜𝑛𝑡𝑟𝑜𝑙!"#+ 𝜀!", (1) 

where 𝛴𝛽!𝐶𝑜𝑛𝑡𝑟𝑜𝑙!"# is a vector of control variables and 𝜀!" are robust standard errors, 

clustered on countries.  

Table 3: Logit Analysis of Water Scarcity & Communal Conflict, 1990-2010 
 Model 1a Model 1b Model 1c 
Water Scarcity (%) 0.0402*** 0.0584*** 0.0484*** 
 (0.00339) (0.00973) (0.00712) 
Regime Type  0.0875* 0.0540 
  (0.0511) (0.0405) 
Gross enrollment ratio  0.00741 

(0.00817) 
 

Population size, logged  0.767*** 
(0.0853) 

0.744*** 
(0.0723) 

Economic Development  -0.000146** -0.000102** 
  (6.45e-05) (4.89e-05) 
Time since last conflict -1.292*** -1.038*** -1.043*** 
 (0.121) (0.163) (0.137) 
Constant -1.870*** -10.64*** -9.781*** 
 (0.172) (1.214) (0.974) 
    
Observations 4,438 2,445 3,492 
Prob > chi2 0.0000 0.0000 0.0000 
Pseudo R2 0.4863 0.6090 0.5895 
Robust standard errors, clustered on countries, in parentheses.  
Three cubic splines were included in all regressions.  
*** p<0.01, ** p<0.05, * p<0.1 
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The results are reported in Table 3 and support my first hypothesis. Across all models the 

water scarcity measure is positive and significant at the 1% level. Also we can see that all 

models are statistically significant and explain around 48% to 60% of the variation in 

communal conflict. The results are also significant in substantial terms. When going from the 

10th (i.e. 0%) to the 90th percentile (i.e. 52%) in the water scarcity measure in the bivariate 

model the predicted probability of a country-year experiencing communal conflict increases 

from 0,5% to 4,13%. That is an 862% increase in conflict risk. In Model 1b, I take into 

account all specified control variables. Going from the 10th to the 90th percentile in the water 

scarcity measure and holding all other variables at their mean, the probability of communal 

conflict in a country-year increases from 0,1% to 2,33%. Hence, conflict is 23,2 times more 

likely in a country-year with relatively very high water scarcity (90th percentile) compared to 

a country-year with low water scarcity (10th percentile).  

Model 1c is a reduced model and includes only essential control variables in order to increase 

number of observations and decrease the possibility of a biased dataset (i.e. I drop the variable 

Gross enrollment ratio, secondary (%))15. Nevertheless, the results remain fairly similar. 

Comparing a country at the 10th percentile with a country at the 90th percentile on the water 

scarcity variable, the predicted probability of a country-year experiencing communal conflict 

increases from 0,13% to 1,75%, holding all other variables at their mean. Thus, the predicted 

annual conflict risk increases by 1346%.  

Moving on, it should be noted that not all control variables behave as expected. The first 

surprise is the regime type variable, which I expected to be negatively correlated to communal 

conflict. Yet, it is positive and significant at the 10% level in Model 1b and positive but 

insignificant in Model 1c. In reality, this would mean that a higher democracy score increases 

the risk of communal conflict. Nonetheless, it could also be in fact that I should have included 

a squared term of the variable, as it has been suggested by that intermediate regimes (i.e. 

anocracies) are most likely to experience conflict, rather than consolidated democracies or 

autocracies (see Hegre et al. 2001). Yet, this discussion goes beyond the scope of this paper16. 

                                                
15 Looking at the data available for gross enrollment ratio, it is apparent that missing are mostly recorded for 
countries with low levels of GDP per capita, an indicator of state capacity. Hence, this variable is arguably 
biased towards excluding country-years that might be most prone to also experience high levels of water scarcity 
and communal conflict. 
16 Nevertheless, if I do include a squared and linear term of regime type, my main finding holds and water 
scarcity remains statistically significant. Further, the squared term is negative and statistically significant at the 
1% level, thus suggesting that democracy and communal conflict have a curvilinear relationship, i.e. conflict risk 
is the lowest when democracy scores are very high or very low. Plus, the linear term remains positive and 
statistically significant, suggesting that when regime type takes on the value 0 conflict risk increases. The output 
is available upon request.  
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Next, also the coefficient for gross enrollment ratio in secondary education is positive and 

thus in contrast to my expectations. It suggests that the more people are enrolled in secondary 

education, the higher the probability of communal conflict. Yet, the coefficient is insignificant 

and thus we cannot differentiate whether, in fact, there is no correlation between the two 

variables. As expected the coefficient of population size is statistically significant at the 1% 

level and positive, indicating that countries with bigger populations have a higher risk of 

experiencing communal conflict. Further, the coefficient for economic development is 

negative and significant at the 5% level, thus proposing that higher levels of GDP/capita lead 

to a lower conflict risk. And finally, across all models the temporal control (Time since last 

communal conflict) is statistically significant at the 1% level and negative, which insinuates 

that as expected, the risk of communal conflict decreases over time. 

Discussion 

Overall, the findings in Table 3 support my argument that higher levels of water scarcity 

increase the likelihood of communal conflict. However, these findings should not be 

overestimated. More detailed data is needed in order to further provide evidence for my first 

hypothesis. Future research would gain much from investing more into data collection on this 

topic. Especially, geo-coded data would be very useful in order to see whether the location of 

relative water scarcity in fact overlaps with the location of communal conflict. Nevertheless, 

the measurement for water scarcity is very strong in statistical significance but also in 

substance across all models. Yet, the empirical evidence does not prove that the proposed 

grievance-based mechanisms I explained in the theoretical chapter actually generate the 

observed relationship.  

It should be noted that the results hold, when controlling for an alternative explanation. It 

could be argued that water scarcity is more likely in countries with higher agricultural 

dependence. Plus, higher levels of dependence might also increase the risk of communal 

conflict, e.g. because fighting over other resources such as land, cattle etc. is more likely. 

Hence, to ensure that my findings are not a product of not considering agricultural 

dependence and conflict directly, I test the relationship separately using data from the World 

Bank that measures the percentage of the total workforce that depends on agricultural 

production for their livelihood (e.g. agriculture, hunting, fishing, and forestry, i.e. is employed 

or works within agriculture. I do not find a statistically significant effect of dependence on 

communal conflict. However the coefficient for water scarcity remains positive and 

statistically significant. The results are reported in Appendix I.  
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Water Scarcity, Political Horizontal Inequality and Communal Conflict 

Moving on, in Table 4 I assess the second hypothesis that the conflict-inducing effect of water 

scarcity increases when political horizontal inequality is high. Thus, I estimate the following 

for each country (i) in a given year (t): 

𝑃 𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡!" = 𝛼!" +  𝛽!𝑊𝑎𝑡𝑒𝑟 𝑆𝑐𝑎𝑟𝑐𝑖𝑡𝑦!" + 𝛽!𝑃𝐻𝐼!" × 𝑊𝑎𝑡𝑒𝑟 𝑆𝑐𝑎𝑟𝑐𝑖𝑡𝑦!"  

+   𝛽!𝑃𝐻𝐼!" + 𝛴𝛽!𝐶𝑜𝑛𝑡𝑟𝑜𝑙!"#+ 𝜀!" 
(2)	

where 𝛴𝛽!𝐶𝑜𝑛𝑡𝑟𝑜𝑙!"# is a vector of control variables and 𝜀!" are robust standard errors, 

clustered on countries.  

First, however, Model 2a does not include the interaction effect between water scarcity and 

political horizontal inequality yet but includes political horizontal inequality (PHI) as an 

additional control variable17 in order to show the effect of both variables independently from 

each other. We can see that water scarcity continues to be positive and statistically significant 

at the 1% level. This result is also significant in substantial terms, as a move from the 10th to 

the 90th percentile in the water scarcity measurement increases the predicted probability of 

communal conflict in a given country-year from 0,1% to 2,6%. Further, political horizontal 

inequality is also positive and statistically significant at the 1% level, which indicates that 

countries with higher political horizontal inequality are more likely to experience communal 

conflict. This effect is also significant in substantial terms. Holding all other variables at their 

mean (including water scarcity), a country-year where political horizontal inequality is high 

has a 239% greater predicted probability (pr=0,43%) of experiencing communal conflict than 

a country-year, where political horizontal inequality is low (pr=0,18 %). Moreover, we can 

see that the other controls continue to behave as in Model 1b and c.  

Now, the results in Model 2a only show that high PHI has an additive effect on communal 

conflict next to water scarcity (i.e. it increases the base line risk), yet it does not test my 

hypothesis that water scarcity and PHI reinforce each other. Hence, in Model 2b-d I include 

an interaction term of political horizontal inequality and water scarcity. However, the results 

do not support my argument. The interaction term is statistically insignificant across all 

models and thus we cannot reject the null hypothesis that the conflict-inducing effect of water 

scarcity does not increase when political horizontal inequality is high. In fact, in Model 2b the 

                                                
17 Political Horizontal Inequality (PHI) can also be seen as a valid control variable since higher PHI might be 
associated with both, a higher risk of communal conflict but also more exclusion is access to water, i.e. water 
scarcity.  



 

 

 EXPLAINING	THE	IMPACT	OF	WATER	SCARCITY	ON	COMMUNAL	CONFLICT	

28	

coefficient is even negative, suggesting that the likelihood of communal conflict might be 

lower in countries where political horizontal inequality is high. Yet it is statistically 

insignificant and thus we cannot infer that water scarcity has a different impact on the 

likelihood of communal conflict when going from low to high political inequality.  

Table 4: Logit Analysis of Water Scarcity, Political HI & Communal Conflict, 1990-2010 

  Model 2a Model 2b Model 2c Model 2d 
Water Scarcity (%)  0.0591*** 

(0.00993) 
0.0474*** 
(0.00666) 

0.0369** 
(0.0187) 

0.0367*** 
(0.0142) 

Political HI  0.849*** 1.836*** 0.320 0.433 
  (0.329) (0.328) (0.463) (0.412) 
PHI*Water Scarcity   -0.00204 

(0.00816) 
0.0251 

(0.0175) 
0.0148 

(0.0142) 
Regime Type  0.0727 

(0.0529) 
 0.0814 

(0.0543) 
0.0696 

(0.0430) 
Gross enrollment ratio, 
secondary (%) 

 0.00760 
(0.00807) 

 0.00553 
(0.00833) 

 

Population size (in 1000s), 
logged 

 0.732*** 
(0.0891) 

 0.717*** 
(0.0896) 

0.667*** 
(0.0779) 

Economic Development  -0.000139** 
(6.46e-05) 

 -0.000148** 
(6.52e-05) 

-0.000103** 
(4.86e-05) 

Time since last conflict  -0.976*** 
(0.164) 

-1.147*** 
(0.124) 

-0.951*** 
(0.165) 

-0.972*** 
(0.139) 

Constant  -10.99*** -2.572*** -9.221*** -8.554*** 
  (1.270) (0.308) (1.215) (0.989) 

Observations 
Prob > chi2 
Pseudo R2 

 2,356 
0.0000 
0.6103 

4,181 
0.0000 
0.5331 

2,329 
0.0000 
0.6162 

3,329 
0.0000 
0.5939 

Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 

Next, in Model 2b, water scarcity is still positive and statistically significant. This, however 

only applies to cases where political horizontal inequality (PHI) is held at 0 (=low) due to the 

introduction of the interaction term, which changes the interpretation of the constituting 

variables (Note: the same will be true in following models, where an interaction term is 

present). Accordingly, it indicates that a country where PHI is low, water scarcity still 

increases the likelihood of communal conflict. This result holds, even when including all 

specified controls in Model 2c and 2d. Further, in Model 2b PHI is positive and statistically 

insignificant, signifying that countries where PHI is high and water scarcity is held at 0%, 

conflict risk still increases. Nevertheless, the coefficient becomes statistically insignificant 

when controlling for all specified controls (Model 2b) and also in the reduced Model (2d), 
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when dropping gross enrollment ratio. Thus, we cannot reject the null hypothesis that when 

water scarcity is held at 0%, moving from low to high political horizontal inequality does not 

statistically significantly change the likelihood of communal conflict. Moreover, in all Models 

in Table 4 the control variables behave as in the previously specified models in Table 3. Thus, 

we can observe again that the coefficients of regime type and gross enrollment ratio continue 

to be positive but statistically insignificant and that population size, economic development 

and the temporal control behave as expected and are statistically significant throughout all 

models in Table 4.  

Discussion 

There are a few things to keep in mind about the results in Table 4. First, although the 

variable PHI is close to capturing most inequality in access to political power across groups, it 

centers on ethnic groups. Hence, we cannot be sure that this measurement fails to capture 

political inequality across all communal groups. Second, PHI and water scarcity are country-

level measurements and hence the overlap between political horizontal inequality and water 

scarcity might not be captured. Third, the cut-off point for deciding where PHI is high or not 

was chosen rather on empirical than theoretical grounds. The median is often chosen to 

dichotomize variables. Yet, in this case the median is 0 and thus indicates no political 

exclusion. Perhaps another cut-off point might yield other results. Fourth, we need to question 

whether political horizontal inequalities only reinforce the conflict-inducing effect of water 

scarcity under certain scope conditions, e.g. does political horizontal inequality only matter 

when it takes place among politically relevant groups? Does the argument maybe only apply 

in ethnically heterogonous cases where political competition will be more likely to be 

organized along communal lines18 Consequently, the last section of this chapter aims at taking 

into account some of these considerations and testing the second hypothesis using different 

model specifications. 

 

 

                                                
18 Within the coding all countries that are ethnically homogenous have been coded as 0.  
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Water Scarcity, Legal Fairness and Communal Conflict 

My third hypothesis states that the conflict-inducing effect of water scarcity decreases when 

legal institutions are fair. To test it, I estimate the following model for each country (i) in a 

given year (t): 

𝑃 𝐶𝑜𝑛𝑓𝑙𝑖𝑐𝑡!" = 𝛼!" +   𝛽!𝑊𝑎𝑡𝑒𝑟 𝑆𝑐𝑎𝑟𝑐𝑖𝑡𝑦!" + 𝛽!Legal Fairness!" × Water Scarcity!"  +

  𝛽!𝐿𝑒𝑔𝑎𝑙 𝐹𝑎𝑖𝑟𝑛𝑒𝑠𝑠!" + 𝛴𝛽!𝐶𝑜𝑛𝑡𝑟𝑜𝑙!"#+ 𝜀!", 
(3) 

where 𝛴𝛽!𝐶𝑜𝑛𝑡𝑟𝑜𝑙!"# is a vector of control variables and 𝜀!" are robust standard errors, 

clustered on countries. Results are reported in Table 5.  

Table 5: Logit Analysis of Water Scarcity, Legal Fairness & Communal Conflict, 1990-2010 

 Model 3a Model 3b Model 3c Model 3d 
Water Scarcity (%) 0.0593*** 0.0251*** 0.0577*** 0.0453*** 
 (0.00996) (0.00444) (0.0101) (0.00745) 
Legal Fairness -0.761*** -1.033*** -1.187* -0.749 
 (0.282) (0.357) (0.612) (0.510) 

Legal Fairness*Water Scarcity  0.0155* 
(0.00885) 

0.0121 
(0.0152) 

0.0146 
(0.0122) 

     
Regime Type 0.0939*  0.0954* 0.0565 
 (0.0521)  (0.0521) (0.0409) 

Gross enrollment ratio, secondary (%) 0.0110 
(0.00810) 

 0.0114 
(0.00811) 

 

Economic Development -0.000148** 
(6.76e-05) 

 -0.000143** 
(6.95e-05) 

-8.37e-05 
(5.17e-05) 

Population size (in 1000s), logged 0.772*** 
(0.0880) 

 0.785*** 
(0.0906) 

0.756*** 
(0.0759) 

Time since last conflict -1.014*** 
(0.164) 

-1.269*** 
(0.121) 

-1.013*** 
(0.164) 

-1.034*** 
(0.137) 

Constant -10.70*** -0.964*** -10.82*** -9.783*** 
 (1.252) (0.238) (1.270) (1.003) 
     
Observations 2,199 3,332 2,199 3,077 
Prob > chi2 0.0000 0.0000 0.0000 0.0000 
Pseudo R2 0.6023 0.4690 0.6027 0.5748 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
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As for the previous table, Model 3a does not include the interaction effect yet but only adds 

legal fairness as an additional control variable. The coefficient of water scarcity remains 

positive and statistically significant at the 1% level. Now, moving from the 10th to 90th 

percentile in the water scarcity measure and all other specified variables at their mean 

increases the predicted probability of communal conflict in a country-year from 0,22% to 

4,84%. Further, also the coefficient of legal fairness is statistically significant at the 1% level 

and, as expected, moving from low to high legal fairness decreases the probability of 

communal conflict from 0,6% to 0,2%, holding everything else at their mean. That is a 

decrease in the predicted probability of communal conflict in a country-year by 300%. 

Moreover, all controls behave largely as in previous models except for the coefficient of 

economic development, which is now statistically significant at the 10% level. Also, the 

overall model is statistically significant and able to explain around 60% in the variation of 

communal conflict. However, even though Model 3a suggests that the likelihood of 

communal conflict differs among countries with different levels of legal fairness, only by 

introducing the interaction effect can we see whether the effect of water scarcity is different 

among countries with high and low levels of legal fairness.  

In the bivariate model (3b) the interaction term is positive and statistically significant at the 

10% level. This suggests that the conflict-inducing effect of water increases when legal 

institutions are fair. However, this should not be confused with an increased risk of communal 

conflict in substantial terms as legal fairness does decrease the base line risk of communal 

conflict (as was already suggested in the previous model). This can also be better understood 

when we calculate the substantial effects for moving from the 10th to the 90th percentile in the 

water scarcity measurement: When legal institutions are unfair the predicted probability of 

communal conflict increases from 1,62% to 5,7% while it only increases from 0,5% to 2,27% 

when legal institutions are fair. Thus the additive effect of legal fairness decreases the overall 

risk of communal conflict but it does not decrease the conflict-inducing effect of water 

scarcity. This is a bit puzzling, as it suggests that although communal conflict is overall less 

likely when legal institutions are fair, the conflict-inducing effect of water scarcity increases 

when legal institutions are fair. Hence, the absolute increase in predicted probabilities is more 

substantial when legal institutions are fair, i.e. they increase by 454% and by only 352% when 

legal institutions are unfair. Thus, while legal fairness might mitigate the probability of 

communal conflict in absolute terms, a rise in water scarcity has a greater ability to relatively 

increase the risk of communal conflict when legal institutions are fair. Yet, in Model 3c I 
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introduce all control variables. The interaction effect although still positive is no longer 

statistically significant. The same is true in Model 3d, where I exclude the gross enrollment 

ratio variable in order to increase observations and reduce the risk of possible bias. Hence, I 

can no longer infer that the effect of water scarcity is conditional on the level of legal fairness.  

Nonetheless, water scarcity continues to be statistically significant at the 1% level and 

positive throughout all models, thus suggesting that when legal fairness is low, water scarcity 

increases the likelihood of communal conflict. For instance, taking into account all control 

variables specified in Model 3c and holding them at their mean, while holding legal fairness 

at 0, a move from the 10th to the 90th percentile in the water scarcity measurement increases 

the predicted probability of a country-year experiencing communal conflict from 0,25% to 

5,09%. That is a substantial increase by 2036%.  

Also interesting is the coefficient for legal fairness. In Model 3c it is statistically significant at 

the 10% level and negative, suggesting that when water scarcity is 0 fair legal institutions still 

decrease the likelihood of communal conflict. However, in Model 3d, this effect is no longer 

statistically significant and thus when water scarcity is 0, legal fairness might in fact no longer 

correlate with communal conflict. This result could be driven by the fact that including the 

variable for secondary enrollment entails a drop in the number of observations, which 

however is probably biased towards excluding certain types of countries, e.g. countries with 

lower state capacity levels. In the next chapter, I will discuss this issue more thoroughly.  

Further, the control variables continue to behave as in Table 2 and Table 3. Yet, now the 

regime type variable is able to obtain statistical significance in Model 3c but not in 3d. 

Nonetheless, the gross ratio of secondary enrollment remains statistically insignificant and 

positive, while economic development remains negative but is only statistically significant in 

Model 3c but not in 3d. However, population size stays positive and statistically significant at 

the 1% level, whereas the temporal control is negative and also statistically significant at the 

1% level. Moreover, all models are statistically significant and able to explain around 46% to 

60% of the variation in communal conflict.  

Discussion 

The results do not support my third hypothesis that legal institutions mitigate the conflict-

inducing effect of water scarcity and communal conflict. In fact, they partially even suggest 

that legal fairness increases the conflict-inducing effect of water scarcity. However, the results 

from Model 3c and 3d suggest that this relationship might be an artifact of one of the control 
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variables, namely economic development and secondary gross enrollment ratio, as they 

substantially increase the standard errors of the interaction term. Consequently, we cannot 

reject the null hypothesis that the effect of water scarcity on communal conflict is not 

conditional on the level of legal fairness. We should still be cautious about concluding that the 

effect of water scarcity is not conditional on the level of legal fairness. For one, the way in 

which legal fairness was dichotomized might not necessarily capture high versus low legal 

fairness. The dichotomization in itself already yields a significant loss of information since it 

requires the aggregation of different levels of fairness in to one category. Hence, choosing the 

correct cut-off point is crucial. Yet, the cut-off point was chosen on empirical grounds rather 

than theoretical since there is not much previous research suggesting that a certain level of 

legal fairness is important. Accordingly, with the chosen dichotomization along the median 

legal fairness is considered high where about half of the time judicial corruption takes place. 

We cannot be sure that this cut-off point fails to capture the threshold that would be important 

to see a conditional effect by legal fairness. Next, legal fairness can be conceptualized in 

various ways and thus another operational measure might yield different results. Therefore, 

the last section in this chapter examines different cut-off point but also uses other 

measurements to analyze whether the results are robust across other model specifications.  

Concluding the Main Findings 

Throughout all models water scarcity remained statistically significant at the 1% level and 

positive, providing substantial support for the first hypothesis that higher levels of water 

scarcity increase the likelihood of communal conflict. In fact, across all models the predicted 

probability of communal conflict in a given country year always increased when moving from 

the 10th to the 90th percentile in the water scarcity measurement, in one model even by up to 

2036%. The effect of water scarcity was also statistically significant when holding political 

horizontal inequality or legal fairness at 0 and including several controls.  

Little to no support was found for the second and third hypothesis that the conflict-inducing 

effect is conditional on political horizontal inequality and legal fairness respectively. Still, the 

findings in Model 2b and 3b suggest that political horizontal inequality and legal fairness are 

in themselves strong predictors of communal conflict. Countries inhabited by respectively a 

high number of politically excluded groups or with unfair legal institutions see a higher risk 

of communal conflict. Yet, since many issues in the research design exist might have 

influenced my results, the next chapter is dedicated to exploring whether the main findings 

are consistent across a number of different model specifications.  
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6. Extending	the	Analysis:	Robustness	and	Generalizability		

This chapter will explore different operationalizations and/or measurements for political 

horizontal inequality and legal fairness and test whether omitted regional-specific effects 

drive the results. The aim is to reevaluate coding decisions and question the generalizability 

of the proposed arguments. In the end I summarize all findings and conclude which 

implications I can draw for my theory but also consider limitations.  

Reevaluating the Role of Political Horizontal Inequality 

Regression results are reported in appendix II.  

a) Issues of Dichotomization  

Within my research design I chose to dichotomize PHI along the median. This cut-off point 

was partly chosen on empirical grounds. Yet, since the median is 0, this was also a 

theoretically interesting threshold since communal conflict does not necessarily involve very 

large groups. On the other hand, I chose to include politically irrelevant and relevant groups19 

in the coding of PHI. I argued that both types of marginalized groups might be likely to 

experience water scarcity. While this is a reasonable assumption, taking these two choices 

together, the dichotomization of PHI into low and high might be prone to include cases in the 

‘high PHI’ category although they theoretically do not fit there. Why? Because the ‘high PHI’ 

category was supposed to define cases where groups are politically marginalized and are thus 

less likely to have access to water. Political marginalization would theoretically build up 

collective grievances, which would be exacerbated if they coincided with lacking access to 

water since water is so important to survival and often also economic well being. Yet, having 

included politically irrelevant groups in the coding (i.e. groups that are not being actively 

discriminated politically) and dichotomized the variable at the value 0 (i.e. 0% exclusion) I 

obtained a variable that partially captured cases in the ‘high PHI’ category although only a 

small number of groups are not politically represented but do have access to water. For 

instance, imagine a very extreme example where in a country the original PHI variable takes 

on a value just above 0, e.g. 0,02 indicating that around 0,2% of the entire population is 

excluded from political power. That does not necessarily mean that they do not have access to 

water since these groups are not actively discriminated from politics, they only do not have 

political power. Consequently, countries such as Australia, Austria or the Czech Republic end 

up in the category of high PHI, when using the PHI variable applied in the main analysis.  

                                                
19 Political relevance is given when a groups is actively discriminated or represented in national politics.  
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There are two options on how to alternatively measure political horizontal inequality. First, I 

redefine political horizontal inequality to only refer to the percentage of the politically 

relevant population that is being excluded. This option will be discussed in the next section. 

The second one is to choose another cut-off point that is also theoretically relevant but maybe 

empirically more valid. Since there is a lack of research on the relationship between political 

horizontal inequality and communal conflict, there are a number of cut-off points that could 

be relevant. Yet, we should consider that communal conflict does not necessarily involve very 

large groups, i.e. a cut-off point too far from zero will not be theoretically valid. Also, we 

have to keep in mind that the original, non-dichotomized variable of political horizontal 

inequality takes on the value 0 on over 50% of all 4993 observed country-years and the 75th 

percentile is PHI=0.078. This limits the cut-off points that will be empirically viable since 

choosing for instance a cut-off point above the 75the percentile will highly skew the variable 

and make it likely to detect an interaction effect that is not existent in the population. 

Consequently, I recoded political horizontal inequality along the 75th percentile as an 

alternative cut-off point.  

The results only change slightly. While in the base model 4b the interaction term is 

statistically significant at the 10% level and positive, indicating that the conflict-inducing 

effect of water scarcity is increased when PHI is high, the coefficient becomes insignificant 

and negative when introducing all specified control variables. Thus, this suggests that the 

effect of water scarcity is still not conditional on the level of PHI. In itself PHI continues to be 

a statistically significant predictor of communal conflict, now also when introducing the 

interaction effect and controls. This implies that high PHI (i.e. over 7,8% of the population is 

excluded from political power) increases the likelihood of communal conflict also when water 

scarcity is at 0%. Further, water scarcity remains positive and statistically significant at the 

1% level. These results support my previous conclusion, that although the effect of water 

scarcity might not be conditional, inequality and resulting grievances are important for 

understanding communal conflict.  

b) The Inclusion of Politically Irrelevant Groups  

Now, I turn to the previously raised issue of including politically irrelevant groups in the 

coding. While, this operationalization was reasonable, considering that these groups are 

possibly relevant to communal conflict, there are always two sides to every coin. One could 

criticize that since the argument highlights the role of PHI in reinforcing grievances due to 

water scarcity, the inclusion of politically irrelevant groups will yield inaccurate results 
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because politically irrelevant groups are more likely than discriminated groups to have 

access to water. Cases like Argentina, Azerbaijan, Egypt or Venezuela confirm this claim.  

To quickly re-cap: political relevance is given when a group has either at least one significant 

political representative on the national level or if the group is systematically and intentionally 

discriminated against (Vogt 2014). Meanwhile, groups are politically irrelevant if they neither 

attract government attention (i.e. they are not actively discriminated against) nor participate in 

or impact the national political agenda (i.e. no member of the group is a political 

representative on the national level).  

To overcome this possible failure to have not specified correctly which type of political 

horizontal inequality is relevant to my theory, I tested whether my previous results change 

when I redefine political horizontal inequality to only include politically relevant groups, as 

researchers using the EPR data commonly do. I name this alternative measure of political 

horizontal inequality PHIR and calculate it as the share of politically discriminated 

population relative to the politically relevant population. Moreover, also this variable needs to 

be dichotomized. The median and the 75th percentile are 0. Hence, this is the best cut-off point 

I can choose without producing unreliable results. Accordingly, low PHIR is coded as and 

defines observations where 0% of the population is politically discriminated while all 

country-years where the rate goes above 0% are categorized as high PHIR.  

Using this operationalization, the findings change drastically. In fact, now the interaction 

effect becomes statistically significant and positive at the 1% level throughout all models, 

supporting the second hypothesis that when PHIR is high, the conflict-inducing effect of 

water scarcity increases. The result is also significant in substantive terms. While holding all 

specified controls at their mean, a move from the 10th to the 90th percentile in the water 

scarcity measure increases the predicted probability of communal conflict from 0,2% to 

1,44% when PHIR is low (i.e. 0% of the population is politically discriminated). In contrast, 

when PHI is high the risk increases from 0,6% to 4,59%: A total increase of predicted conflict 

risk by 765%. Additionally, PHIR is also a statistically significant predictor of communal 

conflict, suggesting that when PHIR is high the risk of communal conflict increases. This is 

only true when controlling for water scarcity and the other specified controls. In contrast, 

when holding water scarcity at 0%, PHIR does not have a statistically significant effect on 

communal conflict. Further, water scarcity continues to be positive and statistically significant 

at the 1% level throughout all models, suggesting that when controlling for all specified 
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controls and controlling for PHIR or holding PHIR at 0, water scarcity increases the risk of 

communal conflict.  

These results give support to a modified version of the second hypothesis that is limited to 

only consider politically relevant groups, i.e. the conflict inducing of water scarcity 

increases when politically relevant groups are excluded from political power. Further, the 

results indicate that both operationalizations (including politically irrelevant groups or not) 

are valid predictors for communal conflict. However, only overall political exclusion of 

relevant and irrelevant groups was able to hold up statistical significance when water scarcity 

is at 0%, indicating that when there is no water scarcity, political horizontal inequality among 

all groups can still increase the likelihood of communal conflict and thus has an additive 

effect, while the same is not true when we only look at the exclusion of politically relevant 

group, which has a conditional effect to water scarcity.  

Reevaluating Legal Fairness 

Regression results are reported in the appendix III. 

a) Issues of Dichotomization 

Legal fairness was also dichotomized along the median. Thus every observation, which had 

taken on a value smaller than 2 (i.e. judicial corruption takes place “about half of the time”) 

was recoded as 0 (low legal fairness) and all observations that had taken on a value of 2 or 

higher were recoded as 1 (high legal fairness). Theoretically, however, it would also make 

sense to have a more strict definition of what constitutes high legal fairness and split the 

variable around the value 3 (i.e. bribes do usually not take place). Hence, I chose the 75th 

percentile (~2.9) as an alternative cut-off point and name this variable L75.  

The first model (6a) includes L75 as an additional control variable and the results suggest that 

it is perfectly able to predict communal conflict. However, when calculating the base model 

(i.e. water scarcity, L75 and the interaction term plus temporal controls), L75 is no longer 

significant, which indicates that when water scarcity is 0% high legal fairness is no longer 

significantly affected communal conflict. Further, the interaction term is negative but 

statistically insignificant. Interestingly, however, when introducing all specified controls, the 

interaction term becomes again a perfect predictor of communal conflict. Yet, this might be 

related to the loss of observations due to the variable for secondary gross enrollment. 

However, as already mentioned, the missings in the gross enrollment variable are presumably 

not random. In fact, I expect the variable to be biased towards excluding countries with lower 
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state capacity, since these countries are less likely to have reliable records of education or less 

willing to share these statistics. Looking at the data, we can see that most missings are 

recorded for developing countries like Afghanistan, Azerbaijan, Benin, Bolivia, Cambodia, 

Central African Republic, Ethiopia, Eritrea, Haiti, Kenya, Pakistan, Senegal, Somalia, Togo, 

Vietnam, Yemen, Zambia, Zimbabwe. Thus, the models where this variable is included yields 

findings that are biased towards excluding certain countries, which however, might arguably 

be more likely to be associated with a higher conflict risk. Consequently, the result that legal 

fairness perfectly predicts non-conflict should be seen with much caution, since this might 

only be true for countries where state capacity is higher.  

b) Alternative Measurement  

In the following I will employ an alternative measurement for legal fairness since the concept 

can be operationalized in various ways. For the main analysis I chose to assess it using V-

Dem data since it provided me with a theoretically valid measure but also covered all years of 

analysis and a broad range of countries. To see whether the previous results from the main 

analysis are robust towards using an alternative measurement, I rerun the same regressions 

using Independence of the Judiciary from the Human Rights Dataset (Cingranelli et al. 2014) 

instead of the V-Dem data. The variable indicates the extent to which the judiciary is 

independent of control from other sources, such as another branch of the government or the 

military. The variable is coded 0=Not independent; 1=Partially independent and 2=Generally 

independent.  

Since, I need to dichotomize the variable, I try two cut-off points: the median (=1) and the 

75th percentile (=2). Both yield the same result: The interaction effect of Independence of the 

Judiciary and Water Scarcity is only statistically significant in the base model, when not 

including all specified controls but loses significance when including controls and also when 

dropping the gross enrollment ratio variable, which possibly biases the population of cases. 

Thus, this is in line with the findings from the main analysis. Similarly, Independence of the 

Judiciary is also a statistically significant predictor of communal conflict, supporting the 

previous conclusion that a higher level of legal fairness decreases the probability of 

communal conflict. However, as for the main variable of legal fairness, when holding water 

scarcity at 0% and including all controls, the coefficient does not obtain statistical 

significance. Nevertheless, as in all previous models water scarcity is statistically significant 

at the 1% level and positive throughout all model specifications, confirming the first 

hypothesis that higher levels of water scarcity increase the likelihood of communal conflict.  
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Testing Regional Effects 

So far I have discussed my results assuming that they are valid across space. While it is 

beyond the scope of this study to model spatial processes explicitly, I want to test whether my 

previous results are driven by omitted region-specific factors. I do so by adding regional 

dummies. Hence, I am able to control for unobserved heterogeneity among the regions, thus 

the coefficient showed for the other independent variables estimate their ‘pure’ effect on 

communal conflict while the added regional dummies absorb effects particular to each region 

that were not observed in the model, e.g. cultural, religious, political or other differences. The 

regions are based on the coding of the EPR dataset (Vogt et al. 2015). 

Table 6: Communal Conflict by World Region 1990-2010 

World Region No Conflict Conflict Total Observations 

Western Europe and North America 420 0 420 

Eastern Europe 548 3 551 

Latin America 470 4 474 

Sub-Saharan Africa 818 261 1079 

North Africa and the Middle East 366 2 368 

Asia 424 40 464 

Total Observations 3046 310 3356 

Table 6 reveals dramatic differences in the occurrence of communal conflict across regions. 

For the period under analysis no communal conflict has been recorded for Western Europe 

while Sub-Saharan Africa accounts for around 84% and Asia for close to 13% of all conflict-

years during 1990-2010. The other conflict-years are sparsely spread out across the remaining 

regions. Partly, this could be because countries within regions tend to share many 

characteristics and some of these affect the incidence of communal conflict. Yet, this does not 

mean that communal conflict is necessarily an African or Asian phenomenon.  

Similarly, Figure 2 also indicates that while overall levels of water scarcity are steadily 

improving on a global level, levels of water scarcity differ greatly among regions. 

Particularly, they are very high in Sub-Saharan Africa and Asia. This could suggest that there 

might be region-specific effects that influence both the incidence of communal conflict and 

levels of water scarcity (as well as maybe other independent variables in the respective 

models). However, previously I have not controlled for this.  
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Figure 2: Average Water Scarcity Levels by World Region 

 

In the following, I will test whether I have falsely omitted region-specific effects by including 

a dummy variable for each region. I will rerun all previous models from the main analysis 

(Model 1-3) but also reexamine the alternative model specification for the second hypothesis 

that excluded politically irrelevant groups from the definition of PHI since this model showed 

a significant interaction term in contrast to the results in Model 2. Note that one dummy 

category is always the reference category and thus the coefficient for each dummy refers to 

the difference in slopes between each other category (i.e. one of the regions) and the reference 

category. Since Western Europe and North America is the only region that did not experience 

communal conflict and also has the lowest levels of water scarcity during the time of analysis, 

I will choose this region as the reference category. Of course also another region could have 

been chosen but I found this to be the most interesting reference category since it allows me 

to compare different extremes. Yet, keep in mind that choosing a certain reference category 

over the other does not change the coefficients of the other independent variables included in 

the model.  

a) Water Scarcity and Communal Conflict 

Overall, the results in Table 7 support my first hypothesis: When controlling for regional 

effects and all previously specified controls, water scarcity continues to be a statistically 
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significant predictor for communal conflict. For instance, taking the results from Model 9c, 

which includes all essential controls, water scarcity is positive and statistically significant at 

the 1% level. Substantially, when holding all included controls at their mean and setting all 

regional dummies at 0, except for Sub-Saharan Africa, a move from the 10th to the 90th 

percentile in the water scarcity measure increases the predicted probability of communal 

conflict in a country-year in Sub-Saharan Africa by 400%, from 0,2% to 0,8%.  

Table 7: Water Scarcity and Communal Conflict –A Regional Effect? (1990-2010) 
 Model 9a Model 9b Model 9c 
Water Scarcity  0.00683 0.0254** 0.0257*** 
 (0.00478) (0.0118) (0.00857) 
Regime Type  0.0676 0.0768* 
  (0.0539) (0.0426) 
Gross enrollment ratio  0.0125  
  (0.0104)  
Population size, logged  1.007*** 0.862*** 
  (0.124) (0.0935) 
Economic Development  -0.000141 -2.00e-05 
  (9.05e-05) (6.14e-05) 
Time since last conflict -1.169*** -0.906*** -0.928*** 
 (0.123) (0.169) (0.141) 
Eastern Europe 14.32 11.94 13.42 
 (1,290) (604.1) (641.9) 
Latin America 14.83 12.75 13.43 
 (1,290) (604.1) (641.9) 
Sub-Saharan Africa 17.43 14.47 15.58 
 (1,290) (604.1) (641.9) 
MENA region 14.48 11.86 13.55 
 (1,290) (604.1) (641.9) 
Asia 16.85 11.88 13.68 
 (1,290) (604.1) (641.9) 
Constant -17.32 -25.79 -25.49 
 (1,290) (604.1) (641.9) 
    
Observations 3,055 2,033 2,817 
Prob>chi2 0.000 0.000 0.000 
Pseudo R2 0.4710 0.5901 0.5943 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 

It should be noted that in the bivariate model water scarcity is statistically insignificant and all 

regional dummies are statistically significant, implying that when controlling for regional 

effects water scarcity no longer influences the risk of communal conflict, however these 
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results might be driven by not having included the controls20. Thus, while controlling for 

region-specific effects water scarcity only influences communal conflict when we take into 

account the effect of democracy scores, economic development and population size and hold 

it constant. Further, we can see that in all models all of the dummy variables are positive but 

none of them is statistically significant. Thus, we cannot reject the null-hypothesis that there 

is no difference in the probability of communal conflict due to region-specific effects. 

Moreover, all controls behave largely as in the main regression model, expect for economic 

development, which looses statistical significance, when including the regional dummies.  

b) Water Scarcity, Political Horizontal Inequality and Communal Conflict 

Since one of the previous sensitivity analysis models showed that it might only be political 

horizontal inequality among politically relevant groups that conditions the effect of water 

scarcity, I will separately test both the original second hypothesis, i.e. the conflict-inducing 

effect of water scarcity increases when political horizontal inequality is high across the entire 

population (Table 8), and a modified version of the second hypothesis, i.e. the conflict-

inducing effect of water scarcity increases when political horizontal inequality is high across 

the politically relevant population (Table 9).  

The results examining the original second hypothesis (Table 8) exhibit that when controlling 

for a possible regional effect, the interaction term between PHI and water scarcity remains 

statistically insignificant and is even negative at times. Thus, we cannot reject the null 

hypothesis that the effect of water scarcity does not differ across different levels of PHI. 

Further, water scarcity continues to be a statistically significant predictor of communal 

conflict but decreases in its level of significance. In the bivariate model (9e) the coefficient is 

now only significant on the 10% level, instead of the 1% level and even loses statistical 

significance in Model 9f, where all controls. However, the latter might be due to the already 

discussed bias in the gross enrollment ratio variable. Hence, in Model 9g I include only all 

essential controls and we see that water scarcity goes to being statistically significant and 

positive at the 5% level. Consequently, we can conclude that even when PHI is set at 0, water 

scarcity increase the likelihood of communal conflict, when holding all essential controls 

constant. 

Also interesting is the fact that compared to the main regression model, PHI is now 

statistically significant throughout all models. Thus, suggesting that when we control for 

                                                
20 Other possible reasons: (1) the effect of unbalanced sample size; (2) the influence of missing data; (3) an 
extremely large within group variation, relative to between group variation; and (4) the presence of interaction. 
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regional effects that might influence dependent and independent variables in the models, 

political horizontal inequality across the entire population is a statistically significant and 

positive predictor of communal conflict, also when water scarcity is set at 0. Further, none of 

the regional dummies is statistically significant. This implies that we cannot reject the null 

hypothesis that the risk of communal conflict does not differ between Western Europe and 

North America and any of the other regions, respectively.  

Table 8: Water Scarcity, PHI & Communal Conflict – A Regional Effect? (1990-2010) 
 Model 9d Model 9e Model 9f Model 9g 
Water Scarcity  0.0227* 0.0159* 0.0340 0.0330** 
 (0.0122) (0.00852) (0.0208) (0.0153) 
PHI 0.940*** 1.203*** 1.169** 0.908** 
 (0.335) (0.416) (0.515) (0.447) 
PHI*Water Scarcity   0.00253 -0.0141 -0.00930 
  (0.0103) (0.0204) (0.0163) 
Regime Type 0.0503  0.0403 0.0809* 
 (0.0566)  (0.0580) (0.0451) 
Gross enrollment ratio 0.0148  0.0127  
 (0.0104)  (0.0107)  
Economic Development -0.000133  -9.83e-05 1.58e-06 
 (9.16e-05)  (9.43e-05) (5.69e-05) 
Population size, logged 0.969***  1.008*** 0.816*** 
 (0.127)  (0.137) (0.106) 
Time since last conflict -0.834*** -1.049*** -0.808*** -0.855*** 
 (0.172) (0.125) (0.173) (0.143) 
Eastern Europe 11.70 12.38 13.42 13.18 
 (575.8) (607.9) (1,357) (523.9) 
Latin America 12.91 12.91 14.43 13.28 
 (575.8) (607.9) (1,357) (523.9) 
Sub-Saharan Africa 14.80 15.53 16.58 15.77 
 (575.8) (607.9) (1,357) (523.9) 
MENA region 11.84 12.94 13.45 13.54 
 (575.8) (607.9) (1,357) (523.9) 
Asia 12.13 15.03 13.77 13.84 
 (575.8) (607.9) (1,357) (523.9) 
Constant -26.42 -16.82 -28.92 -26.15 
 (575.8) (607.9) (1,357) (523.9) 

Observations 2,033 2,992 2,006 2,775 
Prob>chi2 0.0000 0.0000 0.0000 0.0000 
Pseudo R2 0.5973 0.4956 0.6024 0.5717 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 

Additionally, in comparison to the main regression models most controls behave similarly. 

Only economic development is now statistically insignificant but most interestingly, regime 

type although still positive as in the main model, gains statistical significance in the model 
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that includes only the essential controls, suggesting that when controlling for regional effects, 

a higher democracy score yields a higher conflict risk, but maybe the inclusion of a squared 

term would be more suitable, but since this is not one of the main explanatory variables, it 

goes beyond the scope of this study to do so but might be interesting for future research.  

Table 9: Water Scarcity, PHIR & Communal Conflict – A Regional Effect? (1990-2010) 

 Model 9h Model 9i Model 9j Model 9k 
     
Water Scarcity  0.0318** 0.00234 -0.00110 0.0137 
 (0.0124) (0.00506) (0.0153) (0.0102) 
PHIR 3.424*** -0.172 -0.527 1.667* 
 (1.242) (0.855) (1.628) (0.928) 
PHIR*Water Scarcity  0.0293*** 0.0354*** 0.0192*** 
  (0.00425) (0.00854) (0.00599) 
Regime Type 0.0802  0.0560 0.0943** 
 (0.0545)  (0.0565) (0.0448) 
Gross enrollment ratio 0.0182*  0.00923  
 (0.0106)  (0.0108)  
Economic Development -0.000125  -0.000148* -2.15e-05 
 (8.77e-05)  (8.84e-05) (6.04e-05) 
Population size, logged 0.965***  0.899*** 0.756*** 
 (0.122)  (0.126) (0.100) 
Time since last conflict -0.833*** -0.986*** -0.739*** -0.779*** 
 (0.171) (0.127) (0.174) (0.145) 
Eastern Europe 11.89 13.10 11.49 13.47 
 (541.3) (706.1) (549.9) (767.0) 
Latin America 12.85 13.76 12.65 13.74 
 (541.3) (706.1) (549.9) (767.0) 
Sub-Saharan Africa 14.50 15.97 14.24 15.77 
 (541.3) (706.1) (549.9) (767.0) 
MENA region 11.55 13.40 11.65 13.51 
 (541.3) (706.1) (549.9) (767.0) 
Asia 12.18 15.64 11.86 14.18 
 (541.3) (706.1) (549.9) (767.0) 
Constant -26.23 -16.44 -24.13 -24.87 
 (541.3) (706.1) (549.9) (767.0) 

Observations 2,033 3,055 2,033 2,817 
Prob>chi2 0.0000 0.0000 0.0000 0.0000 
Pseudo R2 0.5962 0.5072 0.6118 0.5796 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 

Table 9 examines the modified version of the second hypothesis and we can see that the 

results are robust to controlling for regional effects as the interaction effect remains positive 

and statistically significant at the 1% level throughout all models. Thus countries where water 

scarcity coincides with PHI across the politically relevant population are more likely to 

experience communal conflict. For instance, taking the results from Model 9k, that includes 
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all essential controls, a move from the 10th to the 90th percentile in the water scarcity measure 

increases the predicted probability of communal conflict in a country-year in Sub-Saharan 

Africa from 0,318% to 0,66% when PHIR is held at 0 and all other controls are set at their 

mean, while when we hold PHIR at 1, the probability rises from 1,72% to 2,95%, an increase 

by 152%.  

Further, although water scarcity and PHIR continue to be statistically significant and positive 

predictors of communal conflict when running them as two separate predictor variables 

(Model 9h), they lose statistical significance when the interaction term is included, thus 

suggesting that when controlling for region-specific effects neither water scarcity nor PHIR 

increase the probability of communal conflict when the other is held at 0, with or without 

adding other additional controls. Additionally, as in all previous models, the null hypothesis 

that the likelihood of communal conflict differs when comparing Western Europe and North 

America to the other regions respectively cannot be rejected.  

Only the controls population size and time since last conflict (positive and statistically 

significant) behave as in the model that did not include regional dummies. Gross enrollment 

ratio is now statistically significant at the 10% level and positive (Model 9h), suggesting that 

a higher rate of the population enrolled in secondary education increases the risk of communal 

conflict. However, this variable might be suffering from bias that impacts the observations 

being included in the regression. Hence, although economic development is now statistically 

significant (and negative) in the model that includes all controls, we should be cautious since 

dropping the gross enrollment ratio variable makes it insignificant again.  

c) Water Scarcity, Legal Fairness and Communal Conflict 

Next, I will reexamine the third hypothesis that the conflict-inducing effect of water scarcity 

decreases when legal fairness is high and run again all regressions from Model 3 while 

including regional dummies. Overall, the results do not support my third hypothesis. In fact, 

the positive interaction term suggests that the conflict-inducing effect of water scarcity seems 

to increase rather than decrease when legal institutions are fair. However, this should not be 

confused with an increased risk of communal conflict in substantial terms as legal fairness 

does decrease the base line risk of communal conflict.  
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Table 10: Water Scarcity, Legal Fairness & Communal Conflict – A Regional Effect? (1990-
2010) 
 Model 9l Model 9m Model 9n Model 9o 
     
Water Scarcity  0.0209* 0.00431 0.0145 0.0151 
 (0.0122) (0.00562) (0.0126) (0.00941) 
Legal Fairness -1.082*** -0.346 -2.231*** -1.591*** 
 (0.314) (0.440) (0.709) (0.566) 
Legal Fairness*Water Scarcity  -0.00162 0.0335* 0.0373*** 
  (0.0108) (0.0179) (0.0140) 
Regime Type 0.0661  0.0816 0.0925** 
 (0.0553)  (0.0563) (0.0436) 
Gross enrollment ratio 0.0229**  0.0243**  
 (0.0107)  (0.0107)  
Economic Development -0.000173*  -0.000175* 4.25e-06 
 (9.28e-05)  (9.48e-05) (6.75e-05) 
Population size, logged 1.060***  1.131*** 0.958*** 
 (0.131)  (0.142) (0.105) 
Time since last conflict -0.878*** -1.153*** -0.863*** -0.900*** 
 (0.171) (0.123) (0.171) (0.142) 
Eastern Europe 10.95 14.34 10.12 13.63 
 (603.4) (1,307) (593.5) (1,046) 
Latin America 11.86 14.62 10.89 13.27 
 (603.4) (1,307) (593.5) (1,046) 
Sub-Saharan Africa 14.09 17.25 13.38 15.77 
 (603.4) (1,307) (593.5) (1,046) 
North Africa and Middle East 11.29 14.44 10.58 13.69 
 (603.4) (1,307) (593.5) (1,046) 
Asia 11.21 16.70 10.28 13.54 
 (603.4) (1,307) (593.5) (1,046) 
Constant -25.71 -16.95 -25.56 -26.24 
 (603.4) (1,307) (593.5) (1,046) 
     
Observations 1,993 2,982 1,993 2,759 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 

This can be seen when we calculate the substantial effects using the results from Model 9o. 

While holding all controls at their mean and setting all regional dummies but the one for Sub-

Saharan Africa at 0, a move from the 10th to the 90th percentile in the water scarcity 

measurement, yields an increase in the predicted probability of communal conflict in a 

country-year in Sub-Saharan Africa from 0,617% to 1,216% when legal institutions are unfair 

but when legal institutions are fair, the risk only increases from 0,137% to 0,316%. Thus the 

additive effect of legal fairness decreases the overall risk of communal conflict but it does not 

decrease the conflict-inducing effect of water scarcity. This is a bit puzzling, as it suggests 

that although communal conflict is overall less likely when legal institutions are fair, the 
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conflict-inducing effect of water scarcity is reinforced when legal institutions are fair. I will 

discuss this finding more closely in the next section.  

As expected both water scarcity and legal fairness continue to be statistically significant 

predictors of communal conflict. When holding water scarcity at 0 (Model 9m-9o) and 

including controls legal fairness still decreases the risk of conflict, while , when holding legal 

fairness at 0, water scarcity does not increase conflict risk. Apparently, the previous result 

was driven by region-specific factors and thus. Moreover once again the dummies for all 

regions are statistically insignificant and positive. Also, most controls behave as in the main 

model that did not include regional dummies. Only the variable for gross enrollment ratio 

displays very different results and is now statistically significant and positive.  

Findings and Limitations of the Study 

This section will now summarize and connect all findings presented in this and the previous 

chapter. It will also discuss limitations of the models and findings in this study and draw 

implications for the proposed theoretical arguments.  

Hypothesis 1: Water scarcity increases the likelihood of communal conflict. 

Although I was not able to test whether the findings for the first hypothesis were robust to 

choosing an alternative measurement due to a lack of access to suitable data, I can conclude 

that my findings strongly suggest that water scarcity increases the likelihood of communal 

conflict. Even when controlling for several other variables that might possibly affect both the 

level of water scarcity and the incidence of communal conflict, water scarcity remained 

statistically significant. Also, I examined whether it was maybe an alternative variable, i.e. 

agricultural dependence, which was mediating this relationship. I found this to not be the case 

and that the relationship between water scarcity and communal conflict was robust to 

including a measure for agricultural dependence21.  

Further, by having added regional dummies, I was able to control for unobserved 

heterogeneity among the regions. Thus the coefficient showed for water scarcity now 

estimated its ‘pure’ effect on communal conflict while the added regional dummies absorbed 

effects particular to each region that were not observed in the model, e.g. cultural, religious or 

other differences pertinent to the region. I found that although this resulted in a slight loss of 

statistical significance, my first hypothesis is still supported. Hence, I suggest that water 

scarcity does matter for communal conflict and should not be dismissed as a spurious cause of 
                                                
21 The results were also robust when including regional dummies. Results are reported in Appendix I.  
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communal conflict. Nonetheless, this finding also has its limitations. I already raised the issue 

of data availability and the level of aggregation in this study. To further confirm my claim 

that water scarcity matters, we need to analyze more fain-grained data, i.e. we need geo-coded 

data on which parts of the country are excluded from access to water (so far, this kind of data 

is only obtainable for absolute water availability (e.g. location of river basins etc.)). Then we 

will be able toe see whether water scarcity overlaps with the location of communal conflict 

(as it would be possible using UCDP data).  

Nonetheless, I want to give one example that illustrates how water scarcity in itself, 

unconditional of any other factors (e.g. struggle for political power), has a conflict-inducing 

effect. Our example takes us to a border region between Kenya and Ethiopia22, where a long-

standing dispute over access to land and water resources exists between the Turkana tribe, 

based in northwest Kenya, and the Daasanetch (or Merille), who mainly reside in southern 

Ethiopia but also live in northwest Kenya along Lake Turkana. So far, the conflict has 

resulted in over 413 deaths in the years between 1989 and 2015 (UCDP) although, numbers 

are probably higher since the conflict has been going on for much longer than UCDP data 

records23. The conflict is mainly defined by a historical clash over ethnic differences and a 

persistent struggle over access to natural sources (i.e. water and grazing). Yet, environmental 

(e.g. drought) and socio-economic factors (e.g. population growth or access to guns) have 

further increased the tensions between the two communal groups as arable land and water 

resources are becoming increasingly scarce (ICE 2011). Particularly, since both groups highly 

rely on access to these resources to secure their livelihood. Moreover, violent conflict often 

coincides with periods of drought and the conflict dynamics are also influenced by the 

migration of both the Turkana and Merille (ICE 2011), i.e. during times of drought both 

groups migrate in search of better resources and move to areas closer to water resources.  

This conflict shows how communal identity serves as the base to mobilize for conflict, while 

especially lacking access to water and arable land are what motivate violent clashes, which is 

in line with my theoretical argument. It also displays how fluid perceptions of justice and the 

lack of available mechanisms to non-violently resolve conflict might influence the escalation 

and dynamics of violence since attacks often constitute not only a means to secure access to 
                                                
22 Both countries have been one of the worst hit countries during 1990-2010 in terms of the number of 
communal conflicts. In total the UCDP has recorded 43 active conflict-years for Kenya and 49 active conflict-
years for Ethiopia. 
23 Yet, the affected states have throughout the years not had much interest in findings solutions to this on-going 
conflict. Nonetheless, both have played a role in further heightening the tensions between the two groups by 
altering power relations (e.g. through provision of weapons, although not necessarily directed at influencing this 
conflict) (UCDP Encyclopedia 2016a).  
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water holes and grazing land but are instances of retaliation after being attacked by the other 

group or after the other group has crossed the border into the other group's territory (ICE 

2011). Moreover, it demonstrates that violence is not necessarily targeted at another group 

because that one is seen as a representative of the state.  

It provides support for my theoretical argument that it is often marginalized groups that 

struggle for access to water. Also, we can see that it is essential to understand the meanings 

attached to water, in order to grasp when water scarcity will be more likely to produce 

excruciating grievances, i.e. especially for groups whose livelihood is based in agriculture and 

pastoralism does the lack of access to water constitute an essential threat to survival.  

Hypothesis 2: The conflict-inducing effect of water scarcity on communal conflict 

increases when political horizontal inequality is high.  

The findings from the main analysis suggested that the effect of water scarcity was not 

conditional on political horizontal inequalities across the entire population (PHI). This 

finding was also robust to choosing a different cut-off point for high and low PHI or adding 

regional dummies. Yet, recoding the variable to only consider marginalization of politically 

relevant groups produced different results. In fact, it showed that a modified version of the 

second hypothesis is supported. In other words, I found that the conflict-inducing effect of 

water scarcity increases when political horizontal inequality across the politically relevant 

population (PHIR) is high. This result was also robust to including region-specific factors as 

well as other controls. After all, however, this results might not be so surprising since as 

previously discussed the original coding of political horizontal inequality was prone to specify 

cases in the “high PHI”-category, where only a very small number of politically irrelevant 

groups were marginalized within the country but were likely to have access to water and other 

public services. Thus, this measurement was not suitable to entirely gauge my argument. 

Nonetheless, it should not be concluded from this that the marginalization of politically 

irrelevant groups is not relevant for explaining communal conflict. In fact, my findings show 

that PHI is a strong predictor of communal conflict, also when including several controls and 

regional dummies in the regression. This suggests that PHI across the entire population 

does have an additive effect on communal conflict but does not condition the effect of water 

scarcity. 

Yet, we should also be cautious in concluding that such an effect might not be observable if 

we used better data. To understand this contention, let me go back to my argument for why 

political horizontal inequality would condition the effect of water scarcity. One purpose of 
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including PHI was to estimate the likelihood that exclusion from access to water is targeted at 

specific groups and that thus water scarcity would be perceived as a collective grievance. 

Hence, the interaction term with water scarcity was supposed to not only support my 

grievance-based theory but proxy levels of water scarcity across groups, which would better 

gauge the group-level aspect of my argument.  

Yet, only an interaction term with the PHIR variable was able to do so because the coding of 

PHIR explicitly measured whether groups were actively discriminated from political power 

and therefore probably other public services as well. However, this coding of political 

horizontal inequality risks not taking into account communal groups that have been excluded 

from access to water although they are politically irrelevent. On the other side, the original 

PHI coding is biased towards exaggerating the level of actual exclusion from access to water 

on a group-level. Hence, both codings have their pro and cons. Thus, while on the macro-

level the impact of marginalization of politically irrelevant groups might not be observable, 

on the micro-level it has been shown that politically irrelevant groups do also start communal 

conflicts (cf. Raleigh 2010). Theoretically it would also not make sense to assume that only 

politically discriminated groups will be aggrieved from not having access to water. Thus, it 

would be necessary to employ a more sophisticated coding to bridge the gap between my 

original PHI coding and the alternative PHIR variable, in order to obtain a true measurement 

of horizontal water scarcity. Yet, such a procedure would go beyond the time and resources 

of this study, since I would need to assess to which extent groups are being explicitly 

excluded from access to water for all countries for a period of 20 years.  

It can also not be dismissed that actively discriminated politically relevant groups will be 

most likely to be aggrieved. It can be assumed that they will have a heightened sense of 

collective injustice in contrast to politically irrelevant groups since those groups might have a 

lesser perception of ‘group-ness’. For instance, groups that are excluded more actively from 

the political sphere are probably also discriminated against on other levels (i.e. social, 

economic, cultural) – this builds up grievances and reinforces group identity. Therefore, 

politically relevant groups are more likely than politically irrelevant groups to experience 

water scarcity as a collective grievance. Similarly, Stewart (2000) contends that political 

horizontal inequalities only across the politically relevant population are what drive the 

leaders of groups to lead opposition and rebellion, since they feel politically excluded. 

Accordingly, Turner (2014) finds that communal conflicts in the Sahel should be understood 

as on-going political struggles to maintain control over fluctuating resources into the future. 
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Additionally, Brosché and Elfversson (2011) contend that many communal conflicts are 

linked to conflicts and power struggles at the national level24. Thus, they are often a reflection 

of national elites trying to manipulate local conflicts in order to gain strategic advantages.  

It would also make sense that across a broader set of cases it is especially the exclusion of 

politically relevant groups that will reinforce the effect of water scarcity. This would mean 

that my proposed causal argument needs to be altered since political discrimination might not 

solely heighten the overall perception of grievances but also increases the likelihood that 

group elites will instrumentalize these grievances for mobilization in order to not only gain 

access to water but political power as well.  

Nevertheless, irrespective of what the causal story behind this correlation might be, the results 

highly support my argument that water scarcity increases the likelihood of communal conflict 

and more so when political horizontal inequality is high, by exacerbating a feeling of 

deprivation on a group-level, eventually producing collective grievances that serve as a 

formidable tool for mobilization. Whether this argument is restricted to only politically 

relevant groups remains to be examined in more detail. 

Hypothesis 3: The conflict-inducing effect of water scarcity on communal conflict 

decreases when legal institutions are fair. 

In the main analysis I found that when adding my essential controls, the interaction effect 

between legal fairness and water scarcity was no longer statistically significant. Further, I 

found that these results were robust towards choosing another cut-off point and using an 

alternative operational measure. Interestingly, however, the interaction term was sometimes 

even positive, yet mostly not statistically significant when including other controls. Thus, it 

was puzzling that when I controlled for regional effects plus all specified controls, the 

interaction term became positive and statistically significant. Thus, suggesting that fair legal 

institutions increase the conflict-inducing effect of water scarcity, when we account for 

effects particular to each region that were not observed in the model, e.g. cultural, religious, 

or other differences. To be clear, a positive interaction term suggests that when legal 

institutions are fair water scarcity has an even stronger effect of communal conflict. I 

theorized that the effect of water scarcity on communal conflict would be mitigated. 

Essentially, this claim is supported in relative terms, i.e. the baseline conflict risk is lower 

                                                
24 UCDP data on non-state and state-based conflicts suggest that more than half of the communal conflict during 
1990-2010 overlap with an ongoing state-based conflict. Yet, this does not necessarily mean that they are 
causally related.  
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when legal institutions are fair. Yet, it seems that water scarcity has a substantially larger 

effect when legal institutions are fair. Nonetheless, the reinforcing effect is on the margin 

because both variables have such a substantial additive effect but go in different directions.  

I have no conclusive explanation for why fair legal institutions seem to increase the effect of 

water scarcity. Also, previous research does not point to a plausible explanation. Yet, we 

should be aware that the positive interaction term could be driven by the quality of the data 

and a resulting imbalanced dataset (which, however, is fairly common when looking at “real-

world” problems). Legal Fairness only observes around 2/3 of the country-years for which 

data on water scarcity is available. A quick look at which countries record missings suggest 

that it is especially countries with low levels of economic development that have missing 

observations for legal fairness. Further, the variable in itself might not be refined enough to 

actually measure to which extent communal groups feel unfairly treated in the legal system. 

Perceptions are hard to measure and would require extensive interviewing with each 

communal group, yet the resulting data will probably also be fairly unreliable. Hence, more 

in-depth case studies will be helpful to shed more light on the effect of legal institutions in the 

context of water scarcity and better model the function of the interaction. 

I believe that the conditional relationship between institutions and the effect of water scarcity 

on communal conflict might go beyond what was studied in this paper. For instance, it should 

be taken into account that legal fairness does not necessarily also mean that laws and 

punishments will be enforced. Hence, looking for only the level of legal fairness might not be 

sufficient and the effect of water scarcity possibly only decreases when legal institutions are 

fair and when they can enforce their rulings, e.g. capacity of legal institutions should be taken 

into account.  

To illustrate this relationship, we travel to an Andean semiarid region in Bolivia, called 

Tiraque, which is part of the ‘high valley’ region of Cochabamba. Here, since the 1950s the 

Qolque Khoya, Sank’ayani Bajo and Sank’ayani Alto have been cooperating together in a 

complex system of irrigation water sharing, where the right to draw water is inherited and can 

also be in part obtained through financial or labor contribution. However, all are entitled to 

draw small quantities of water for domestic use and livestock watering. Moreover, conflicts 

among but also within communities are usually managed by “sindicatos”, which are local 

peasant organizations and represent each community. “In the event of a dispute over irrigation 

water, a by-law requires the parties to consult the local water user association and the 

Sindicato before any other authority, including the police and the courts” (Cossio et al. 2010). 
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A dispute over access to water erupted in 1999 when a project was initiated to increase the 

water resources in the irrigation system (ibid). This led to a disagreement between the three 

communities as to how the additional water should be allocated. Eventually, only the 

communities Qolque Khoya and Sank’ayani Bajo agreed to manage the irrigation system 

separately, thus effectively excluding the Sank’ayani Alto community from decision-making, 

which limited that group’s access to water. Thus, in response the excluded Sank’ayani Alto 

community decided to block and divert the water flow to the Qolque Khoya community. The 

conflict only resulted in minor instances of violence between community members since the 

matter was taken to court and was won by the Qolque Khoya. Thus, the police was able to 

enforce the unblocking of the canal, so that eventually the Sank’ayani Altos did allow spring 

water to flow again to the Qolqe Khoya community (ibid).  

Another alternative explanation that should be considered is that official legislation might in 

many cases also contradict local rules and historical heritage in rural areas, where access to 

water is most contested (cf. de Vos et al. 2006). For instance in many Andean countries 

“vertical state law and intervention practices, as well as new privatization policies generally 

ignore, discriminate or undermine local normative frameworks” (de Vos et al. 2006: 37). 

Accordingly, it is no surprise that Eck (2014) finds that the risk of communal conflict is 

increased when competing customary and modern jurisdictions coexist. She argues that this 

increases the mistrust in the legal system since one cannot predict in which way the legal 

system will judge the case. Hence, there are two other alternative variables that could 

influence the effect of water scarcity on communal conflict, i.e. the extent to which laws do 

not undermine local normative framework or the extent to which clear laws apply; or maybe 

also both.  

To conclude, the findings and also previous studies strongly suggests that especially 

institutional frameworks need to be studied more closely, to understand in which ways the 

conflict-inducing effect of water scarcity can be mitigated. This is important because we do 

not only need to understand which factors drive conflict, but which drive peaceful interaction.  
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Limitations and Additional Observations  

Taken as a whole, I conclude that my results support my first and the modified second 

hypothesis. Yet, my findings have some weaknesses, some of which have already been 

discussed and stem especially from limitations in data availability. Further, I argue that there 

is little risk of reverse causation since communal conflicts tend to be shorter and more 

sporadic than other types of conflict. Yet, there are some additional concerns I still need to 

raise to be clear about the overall limitations of my models and findings.  

First, the possibility of omitted variable bias. Specifically, it is possible that water scarcity, 

but also political horizontal inequality or the level of legal fairness is not random or 

exogenous to the development of state capacity and institutions. They all might be proxying a 

more general malaise in the country. However, since there is only little previous research on 

particularly relative water scarcity, as being the main predictor variable examined in this 

study, it is difficult to say whether this is true. Nevertheless, one could argue that water 

scarcity will be correlated with weaker states since giving access to water to the entire 

population, especially in rural areas, requires financial means and access to human capital 

since developing such an infrastructure is costly and requires expertise. Plus, leaders might 

not only unable but also unwilling to provide access to public goods (e.g. water, sanitation 

and health services). However, we have to keep in mind that the results were robust to 

including controls that capture different facets of state capacity, i.e. GDP per capita and 

democracy scores. Nonetheless, the role of the state or rather its lacking interest in the 

escalation of violence in certain regions or involving certain groups should be taken into 

account, next to variables of state capacity (for further elaboration on this topic see Johansson 

(2011)). If the state does not care about whether a certain region does not have access to 

water, it might also not care whether conflict becomes violent. Yet, no data exists that covers 

the time and space analyzed in this study. Hence, this possible alternative explanation should 

be considered in future research. 

Second, the proposed theoretical argument highlights the role of grievances in the conflict 

process. Yet, since I do not directly test attitudes and emotions of aggrieved communal groups 

the causal pathway can be criticized on numerous grounds. The most apparent theoretical 

opponent to a grievance-based argument is the greed-based argument. These two baseline 

arguments have been competing in the theoretical debate on the causes of armed conflict for 

years. Hence, one could argue that although on the macro-level a link between inequality and 

conflict is apparent, the real explanatory factors are opportunity-based. For instance, Collier 
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and Hoeffler (2004) are strong proponents of the contention that opportunity costs are crucial 

in explaining conflict onset. Yet, I argue that water scarcity can be perceived as both, a trigger 

of grievances but also a factor that decreases opportunity costs since it is a resource that is not 

only necessary for survival but also to generate income, especially in those countries where 

large parts of the population are highly dependent on agriculture to secure their livelihood. 

Thus, it not only decreases income but also without access to water there are less jobs and 

thus unemployment among young men might be more likely, which also decreases 

opportunity costs since there is no forgone income if you choose to fight. Further, during my 

analysis I found that even when controlling for possible regional effects, we can see that water 

scarcity, political horizontal inequality25 and legal fairness predict communal conflict on a 

statistically significant level. And thus this provides further support for my contention that a 

grievance-based account of communal conflict is not only theoretically feasible but also 

empirically observable. I propose that inequality matters and should be researched more 

carefully. Yet, that does not mean that opportunity-based explanations do not hold value. In 

fact, as I argued before “greed” and “grievances” do not exclude each other and water scarcity 

can be seen as a factor that increases both grievances and opportunity costs. Hence, they can 

coexist and if they do they probably reinforce or at least add onto each other to produce a 

higher conflict risk. Nonetheless, restraint is justified in judging the validity of the causal 

story. Additional research, particularly detailed historic and ethnographic case studies are 

needed.  

  

                                                
25 measured with or without including politically irrelevant groups 
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7. Conclusion		

In this study I have revisited the relationship between water scarcity and communal conflict at 

the country level. I have criticized existing quantitative studies that have evaluated the 

relationship between water scarcity and different types of conflict for using the state’s total 

renewable water per capita as an operational measure for water scarcity. Therfore, I proposed 

measuring water scarcity as the percentage of the population excluded from access to water.  

I highlighted the importance of different meanings attached to grievances and how they can 

translate into conflict. Particularly, I argued that since water is so important to survival and 

often also economic wellbeing, relative water scarcity increases the likelihood of communal 

conflict by generating grievances, which facilitate mobilization. Further, I hypothesized that 

this conflict-inducing effect might be conditional on the level of of political horizontal 

inequality or legal fairness. Political horizontal inequality, I contend, increases the likelihood 

that marginalized groups will collectively experience water scarcity. Contrastingly, I posit 

that fair legal institutions give excluded groups non-violent means to secure access to water.  

I test these propositions using new data on communal conflict across the globe. I find strong 

empirical evidence that water scarcity increases the risk of communal conflict. My evidence 

also suggests that political horizontal inequality across politically relevant groups reinforces 

the effect of water scarcity. Hence, countries are more likely to experience communal conflict 

where water scarcity coincides with political discrimination of ethnic groups. The same is not 

necessarily true when water scarcity coincides with political exclusion across the entire 

population. Yet, we should be cautious in concluding that such an effect might not be 

observable if we used better data. Particularly, a more sophisticated measurement that bridges 

the gap between my original PHI variable and the alternative PHIR variable and assesses 

horizontal water scarcity would be ideal. Yet, the coding of such a variable requires resources 

that I do not have and should thus be considered by future research.  

The results do not support my third hypothesis that the conflict-inducing effect of water 

scarcity decreases when legal institutions are fair. In fact, the findings suggest the contrary: 

the effect of water scarcity is higher when legal institutions are fair. Yet, this result might be 

driven either by the quality of the data or by a misspecification of the model. The effect of 

water scarcity might be conditional on whether legal institutions are fair and rulings are 

enforced, or the extent to which laws do not undermine local normative framework, or the 

extent to which clear laws apply; or maybe also a combination of those factors. Also previous 



 

 

 EXPLAINING	THE	IMPACT	OF	WATER	SCARCITY	ON	COMMUNAL	CONFLICT	

57	

studies (e.g. Eck 2014) suggest that we need a better understanding of the institutional 

frameworks. This will help improve our understanding of the conditions of not only conflict 

but also of peace. 

The results also point to a significant role of inequality, i.e. in terms of access to water, 

political power or fair legal rights, for understanding when communal conflict arises. 

Similarly, a large-N study focused on Sub-Saharan Africa conducted by Fjelde and Ostby 

(2014) suggests that socio-economic horizontal inequality can produce intergroup grievances, 

which can explain the variation in communal conflict. Relatedly, in his study on violent 

communal conflict in the Sudan, Brosché (2014) finds that it is very important to look at the 

role of exclusionary behavior on part of the government (i.e. favoring one community over 

the other) since this leads to the disruption of the interaction between elites and heightens the 

importance of communal affiliation. Further, these findings also correspond to research 

focused on other types of conflict, e.g. civil war (Cederman, Gleditsch and Buhaug 2013). 

Nonetheless, opportunity-based approaches to understanding conflict should be seen as 

complementary rather than competing: all main explanatory variables in this study can be 

both used to understand the motivation behind violence in terms of grievances but also 

opportunity (i.e. they affect the utility of violence). Future research should, therefore, consider 

that although inequality is widespread, it does not mean it cannot explain violent behavior. 

Particularly, I contend that considering the different meanings attached to grievances will 

further strengthen our understanding of the roots of conflict.  

Lacking access to clean water is an issue that has been plaguing especially developing 

countries and often they are stuck in a cycle of poor water management (e.g. inefficient 

irrigation systems, bad infrastructure), weak institutions and under-development. My findings 

suggest that it is important to see water scarcity as a multifaceted issue that needs to be 

managed, considering environmental, economic and social demands. Hitherto, these findings 

should still be seen with caution. Communal conflict is not a country-level phenomenon and 

the data used in this study is not disaggregated enough. Hence, more fine-grained data is 

needed to further study the effect of water scarcity on communal conflict. Disaggregating the 

research design will also allow to better understand the relationship between water scarcity, 

group characteristics and the likelihood of communal conflict. Nevertheless, I expect that my 

theoretical approach will also hold when looking at lower levels of communal violence. 

Beyond this, the broader message of this study is that water scarcity matters for communal 
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conflict but more specifically that inequality matters, be it in the form of access to water, 

political power or fair trials, and can influence whether disputes turn violent.  

To conclude, this study further suggests that it is important to devote more research to the 

understanding of communal conflicts. Core dynamics of this type of conflict are highly 

understudied, especially using quantitative methods. And while many communal disputes are 

often resolved before they reach a higher fatality threshold, they do escalate at times and 

trigger widespread human suffering (Hussein et al. 1999; Meier et al. 2007). By providing one 

of the first global large-N studies on communal conflict, this study contributes to a better 

understanding of the causes of communal conflict.  
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Appendix	I	
Alternative Explanation: Agricultural Dependence  
 
 Model a Model b Model c 
Water Scarcity  0.0523*** 0.0589*** 0.0585*** 
 (0.0104) (0.0101) (0.0161) 
Regime Type  0.906*** 1.676*** 
  (0.247) (0.474) 
Regime Type 2  -0.0874*** -0.152*** 
  (0.0257) (0.0454) 
Gross enrollment ratio, secondary (%)  0.0140*  
  (0.00811)  
Population size (in 1000s), logged  0.790*** 0.874*** 
  (0.0908) (0.169) 
Economic Development  -0.000145* -0.000143 
  (7.57e-05) (0.000111) 
Time since last conflict -1.164*** -0.930*** -0.760*** 
 (0.256) (0.164) (0.285) 
Agricultural Dependence  0.0226***  0.000751 
 (0.00774)  (0.0112) 
Constant -3.067*** -12.61*** -15.52*** 
 (0.397) (1.437) (2.910) 
    
Observations 1,814 2,445 1,754 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
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Agricultural Dependence and Regional Effects  
 Model d Model e Model f 
Water Scarcity  0.0218 0.0254** 0.0204 
 (0.0143) (0.0118) (0.0205) 
Regime Type  0.0676 0.112 
  (0.0539) (0.0932) 
Gross enrollment ratio, secondary (%)  0.0125  
  (0.0104)  
Population size (in 1000s), logged  1.007*** 0.640*** 
  (0.124) (0.182) 
Economic Development  -0.000141 -0.000136 
  (9.05e-05) (0.000114) 
Agricultural Dependence -0.00539  -0.00492 
 (0.00969)  (0.0120) 
Time since last conflict -1.025*** -0.906*** -0.949*** 
 (0.264) (0.169) (0.281) 
Western Europe and North America26 omitted omitted omitted 
    
Latin America 13.71 0.812 14.14 
 (1,538) (1.204) (2,159) 
Sub-Saharan Africa 16.48 2.526** 16.30 
 (1,538) (1.132) (2,159) 
North Africa and Middle East 13.76 -0.0848 14.09 
 (1,538) (1.478) (2,159) 
Asia 15.74 -0.0613 14.63 
 (1,538) (1.179) (2,159) 
Constant -16.50 -13.84*** -23.29 
 (1,538) (1.663) (2,159) 
    
Observations 1,167 1,630 1,117 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
	 	

                                                
26 Omitted because it predicts conflict=0 perfectly.  
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Appendix	II	
Reevaluating the Role of Political Horizontal Inequality 
 
Model 4: Dichotomization along the 75th percentile 
 Model 4a Model4b Model 4c Model 4d 
     
Water Scarcity  0.0617*** 0.0342*** 0.0666*** 0.0530*** 
 (0.0102) (0.00460) (0.0171) (0.0123) 
PHI75 1.102*** 0.698** 1.297** 1.086** 
 (0.275) (0.348) (0.612) (0.512) 
PHI75*Water Scarcity  0.0126* -0.00543 -0.00398 
  (0.00726) (0.0152) (0.0122) 
Regime Type 0.101*  0.101* 0.0905** 
 (0.0527)  (0.0526) (0.0421) 
Gross enrollment ratio 0.00894 

(0.00827) 
 0.00921 

(0.00830) 
 

Economic Development -0.000105*  -0.000101 -6.85e-05 
 (6.22e-05)  (6.40e-05) (4.82e-05) 
Population size (in 1000s), logged 0.825***  0.837*** 0.758*** 

 (0.0923)  (0.0992) (0.0815) 
Time since last conflict -0.899*** -1.166*** -0.897*** -0.937*** 
 (0.166) (0.123) (0.166) (0.140) 
Constant -12.44*** -2.398*** -12.77*** -11.08*** 
 (1.400) (0.247) (1.680) (1.274) 
     
Observations 2,445 4,438 2,445 3,492 

Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
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Model 5: Excluding politically irrelevant groups from the PHI coding 
 
 Model 5a Model5b Model 5c Model 5d 
     
Water Scarcity (%) 0.0641*** 0.0292*** 0.0352*** 0.0341*** 
 (0.0103) (0.00378) (0.0121) (0.00854) 
PHIR 3.918*** 0.0305 0.232 1.541* 
 (1.085) (0.797) (1.496) (0.871) 
Water Scarcity* PHIR  0.0360*** 0.0359*** 0.0231*** 
  (0.00423) (0.00786) (0.00572) 
Regime Type 0.106**  0.0744 0.0797* 
 (0.0521)  (0.0539) (0.0428) 
Gross enrollment ratio 0.0128  0.00423  
 (0.00847)  (0.00882)  
Economic Development -0.000141**  -0.000138** -0.000109** 
 (6.16e-05)  (6.14e-05) (4.74e-05) 
Population size (in 1000s), 
logged 

0.782***  0.678*** 0.660*** 

 (0.0870)  (0.0888) (0.0771) 
Time since last conflict -0.960*** -1.064*** -0.859*** -0.872*** 
 (0.165) (0.126) (0.169) (0.142) 
Constant -11.60*** -2.208*** -9.575*** -9.192*** 
 (1.304) (0.192) (1.359) (1.072) 
     
Observations 2,445 4,438 2,445 3,492 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
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Appendix	III	
Model 6: Dichotomization along the 75th percentile  
 
 Model 6a Model 6b Model 6c Model 6d 
     
Water Scarcity (%) 0.0605*** 0.0262*** 0.0605*** 0.0500*** 
 (0.00993) (0.00381) (0.00993) (0.00745) 
Legal Fairness 75 omitted -10.51 

(12.78) 
omitted -8.051 

(15.46) 
Legal Fairness 75* Water Scarcity omitted 0.150 omitted 0.118 
  (0.198)  (0.239) 
Regime Type 0.107**  0.107** 0.0610 
 (0.0520)  (0.0520) (0.0416) 
Gross enrollment ratio 0.00714  0.00714  
 (0.00820)  (0.00820)  
Economic Development -9.98e-05  -9.98e-05 -5.37e-05 
 (7.18e-05)  (7.18e-05) (5.62e-05) 
Population size, logged 0.717***  0.717*** 0.706*** 
 (0.0888)  (0.0888) (0.0755) 
Time since last conflict -1.027*** -1.257*** -1.027*** -1.043*** 
 (0.163) (0.121) (0.163) (0.137) 
Constant -10.35*** -1.045*** -10.35*** -9.554*** 
 (1.239) (0.199) (1.239) (1.001) 
     
Observations 1,489 3,332 1,489 3,077 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
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Model 7: Alternative Measure: Independence of the Judiciary, dichotomized along the 
median 
 Model 7a Model 7b Model 7c Model 7d 
     
Water Scarcity  0.0571*** 0.0382*** 0.0583*** 0.0486*** 
 (0.0102) (0.00505) (0.0103) (0.00765) 
Judiciary Independence -1.417*** -1.235*** -0.395 -0.940 
 (0.488) (0.447) (0.890) (0.673) 
Judiciary Indep. *Water Scarcity  0.00131 -0.0398 -0.00210 
  (0.0120) (0.0339) (0.0166) 
Regime Type 0.134**  0.135** 0.0746* 
 (0.0535)  (0.0537) (0.0436) 
Gross enrollment ratio 0.00707  0.00727  
 (0.00831)  (0.00832)  
Economic Development -0.000133*  -0.000151** -9.63e-05* 
 (7.08e-05)  (6.98e-05) (5.38e-05) 
Population size (in 1000s), logged 0.750***  0.749*** 0.728*** 
 (0.0872)  (0.0873) (0.0741) 
Time since last conflict -1.035*** -1.387*** -1.030*** -1.063*** 
 (0.167) (0.135) (0.167) (0.141) 
     
     
Constant -10.57*** -1.348*** -10.58*** -9.588*** 
 (1.254) (0.235) (1.250) (1.001) 
     
Observations 2,416 3,635 2,416 3,431 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
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Model 8: Alternative Measure: Independence of the Judiciary, dichotomized along 
the75th percentile 
 
 Model 8a Model 8b Model 8c Model 8d 
     
Water Scarcity  0.0571*** 0.0382*** 0.0583*** 0.0486*** 
 (0.0102) (0.00505) (0.0103) (0.00765) 
Judiciary Independence 75 -1.417*** -1.235*** -0.395 -0.940 
 (0.488) (0.447) (0.890) (0.673) 
Judiciary Indep. 75*Water Scarcity  0.00131 -0.0398 -0.00210 
  (0.0120) (0.0339) (0.0166) 
Regime Type 0.134**  0.135** 0.0746* 
 (0.0535)  (0.0537) (0.0436) 
Gross enrollment ratio 0.00707  0.00727  
 (0.00831)  (0.00832)  
Economic Development -0.000133*  -0.000151** -9.63e-05* 
 (7.08e-05)  (6.98e-05) (5.38e-05) 
Population size (in 1000s), logged 0.750***  0.749*** 0.728*** 
 (0.0872)  (0.0873) (0.0741) 
Time since last conflict -1.035*** -1.387*** -1.030*** -1.063*** 
 (0.167) (0.135) (0.167) (0.141) 
Constant -10.57*** -1.348*** -10.58*** -9.588*** 
 (1.254) (0.235) (1.250) (1.001) 
     
Observations 2,416 3,635 2,416 3,431 
Robust standard errors, clustered on countries, in parentheses. Three cubic splines were included in all 
regressions. *** p<0.01, ** p<0.05, * p<0.1 
 
 
 


