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Population Pressure, Horizontal Inequality and Political Violence: A 
Disaggregated Study of Indonesian Provinces, 1990–2003 

 

 

 

Abstract  

 

All parts of a country are rarely equally affected by political violence. Yet statistical studies 

largely fail to address regional, local and household conflict dynamics. We address this gap 

by studying variations in ‘routine’ and ‘episodic’ violence between Indonesian provinces from 

1990 to 2003. Within a grievance framework, the article focuses on the violence potential of 

resource scarcity and population pressure, as well as horizontal (inter-group) inequality. 

Demographic pressure and inequality seem to have little effect in isolation. However, in 

provinces where population growth is high, greater levels of inequality between groups 

appear to increase the risk of violence.   
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1. Introduction 

Widespread, low-intensity political violence is a key characteristic of many large and diverse 

developing countries, such as India and Indonesia. While not necessarily representing a threat 

to state survival, or a barrier to a state’s development, or even a major source of human 

suffering, endemic low-intensity violent conflicts may be a serious detriment to human 

wellbeing and economic and social development in specific regions. Under certain conditions 

such conflicts may also spark more intense acts of violence like fullblown civil wars. To date, 

the bulk of large-N studies of violent conflicts have been conducted at the country-level. These 

studies seek to answer whether state-level characteristics such as regime type, economic 

development, rough terrain, natural resources, and ethnic heterogeneity affect the risk of 

conflict across countries. In a recent review of the state-level quantitative literature on conflict, 

Sambanis (2002: 216) summarizes the general findings as follows: ‘well-established 

democracies with high levels of per capita income are highly unlikely to have a civil war’.  

While macro-structural factors like level of economic development and regime type 

may generally inform us of the variation in rebel opportunity and conflict risk between groups 

of states, state characteristics do not address how and why conflicts arise in certain geographic 

locations, and not in others. Most armed conflicts are confined to a limited geographical area; 

it is rarely the case that all parts of a country at war are equally affected (Buhaug and Gates, 

2002). An important question is then: given state characteristics, what are the local 

determinants of conflict? This study addresses causes of regional variation in political violence 

in Indonesia, thus implicitly controlling for macro-level characteristics such as state strength 

and regime type. It is part of a general trend towards disaggregating the study of conflict below 

the national level to analyze geographical units (e.g. Buhaug and Lujala, 2005; Hegre and 

Raleigh, 2005; Buhaug and Rød, 2006; Raleigh and Urdal, 2007; Hegre et al., 2008) or 

subnational political units of one or more countries (e.g. Varshney, 2002; Tadjoeddin, Suharyo 
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and  Mishra, 2003; Wilkinson, 2004; Justino, 2005; Murshed and Gates, 2005; Tadjoeddin and 

Murshed, 2007; Mancini 2008; Urdal 2008; Østby, Nordås and Rød, 2009). 

This article addresses two broader and distinct claims of factors motivating internal 

conflict, scarcity of and competition over natural renewable resources, and intergroup 

dynamics in terms of polarization and ‘horizontal’ (intergroup) inequalities. While these 

claims arise from two quite distinct literatures, we combine the two perspectives and argue 

that coinciding scarcity and group-level inequality may be particularly relevant for explaining 

acts of violence. Both perspectives have previously been studied in cross-national statistical 

surveys, although not jointly, as potential sources of internal political violence. In the first 

cross-national statistical study of objectively measured intergroup differences and conflict, 

Østby (2008) finds ample support for the horizontal inequality argument. Previous statistical 

state-level studies have found only marginal, if any, support for the resource scarcity conflict 

scenario (for a summary of results, see Theisen, 2008). Urdal (2008) argues that the level of 

analysis may be at heart of the discrepancies in findings between cross-national and case 

studies. National demographic aggregates may not capture the diversity of local population 

dynamics very well, and such local processes may be argued to cause local, low-intensity 

conflicts. Also, to the best of our knowledge, this is the first statistical study to assess whether 

resource scarcity may amplify horizontal inequalities to increase the risk of violent conflict. 

This article combines the rigorousness of quantitative studies with the advantages of 

going below national aggregates to investigate whether Indonesian provinces that experience 

the greatest demographic pressures on natural resources and the greatest religious polarization 

and inequality are indeed more violence prone. The forms of political violence addressed in 

resource scarcity case studies are quite diverse. The same is true for the case studies on 

horizontal inequalities, which focus on a broad spectre of violence, from sporadic riots to more 

extreme manifestations like massacres, terrorism or civil war (see e.g. Stewart, 2002; 2008). 
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An analysis of two different forms of low-intensity political violence may inform us of 

possible differences in relevance of the two theoretical perspectives. 

The article is structured as follows: We first outline why Indonesia is a particularly 

suited case for a disaggregated study of grievance factors and violence. Next, we present a 

theoretical framework for studying population pressure, inequality and political violence, 

followed by the research design. Finally, we present our empirical results. Our tests show that 

the variables relating to demographic pressure and inequality seem to have little or no impact 

in themselves. However, in provinces where population growth is high, greater levels of 

inequality between religious groups appear to increase the risk of ‘routine’ violence. We also 

find some but not conclusive evidence for the same impact with regard to episodic violence. 

2. Motivation for studying Indonesia 

As the fourth most populous country on earth, inhabited by 230 million people, with 

considerable variance in political violence and generally good data availability stemming from 

population censuses as well as other surveys, Indonesia is an ideal case for a disaggregated, 

sub-national study of political violence. The study is facilitated by the availability of a newly 

collected nationwide collective violence dataset by UNSFIR/UNDP for the period 1990–2003 

(Varshney, Tadjoeddin and Panggabean, 2008). An ethnically diverse developing country that 

has successfully reduced its annual population growth from 2.3 per cent in the 1970s to 1.2 

per cent in the 2000s, Indonesia is a particularly relevant object for the empirical investigation 

of hypotheses on the relationships between population pressure and horizontal inequality on 

one hand, and political violence on the other. The country is predominately Muslim (88 per 

cent) with smaller Protestant, Roman Catholic, Hindu and Buddhist minorities (Suryadinata, 

Arifin and Ananta, 2003). Indonesia has experienced an increasing pressure on land and forest 

resources, although with considerable regional variation (Barber, 1997). There is also evidence 
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of systematic welfare inequalities between ethnic groups and geographical units (Tadjoeddin, 

Suharyo and Mishra, 2003; Barron, Kaiser and Pradhan, 2004; Mancini, 2008).  Information 

on religion and ethnicity are not available from national socioeconomic surveys during the 

New Order, but such data can be extracted from the DHS household surveys in which 

respondents are asked about their religious affiliation. Using DHS data that can be 

disaggregated to provincial level data, we have been able to construct measures of religious 

polarization and inter-religious horizontal inequality of child mortality across Indonesian 

provinces.  

The years between 1990 and 2003 represent two distinct periods in Indonesia’s 

political development: the late era of the military-backed authoritarian New Order regime 

(1990–1997) and the country’s transition towards democracy (1998–2003). There was a 

sudden increase in political violence in the transition period, often seen as the critical juncture 

in the country’s political development. Much focus has been on violence in secessionist 

struggles in Aceh, Papua and East Timor, as well as interethnic strife concentrated in a few 

provinces in the eastern part of the country. It is estimated that during 1990–2003, as many as 

85.5 per cent of all deaths in non-separatist violence were clustered in 15 districts 

(subprovincial unit), while those provinces were inhabited by only 6.5 per cent of the country’s 

total population (Varshney, Tadjoeddin and Panggabean, 2008). Here, we also focus on a form 

of low intensity violence that has received less scholarly attention, the so-called ‘routine’ or 

‘everyday’ violence centred on group brawls and popular justice/vigilante violence. Such 

violence is most common in the densely populated and relatively homogenous island of Java 

(Tadjoeddin and Murshed, 2007). During the entire period studied here (1990–2003), all sorts 

of collective violence claimed around 19,000 lives (van Klinken, 2007; Varshney, Tadjoeddin 

and Panggabean, 2008) with a peak in violence around 1999–2002. Since then, political 

violence has declined significantly. East Timor became an independent country in 2000, the 
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three decade long civil war in resource-rich Aceh was successfully ended in mid 2005 through 

the Helsinki brokered peace agreement, while the weak and fragmented armed separatist 

struggle in Papua is only a minor disturbance that has not recently posed any serious challenge 

to the central government. The Christian-Muslim violence in Maluku and Sulawesi were 

brought to an end by government-sponsored peace accords in 2002, while ethnic violence in 

Kalimantan and in a few other places was short lived. Although the New Order regime is often 

commended for delivering economic growth and stability, the late New Order period was not 

entirely peaceful. Violent incidents started to emerge, but most of them were in the form of 

state-perpetrated violence, used by the authoritarian regime as a principle mechanism to bring 

order.   

3. Population Pressure, Inequality and Political Violence  

Two central and distinct theoretical frameworks in the civil war literature have informed this 

study; the ‘resource scarcity’ and the ‘horizontal inequality’ perspectives. These are both 

perspectives that are generally referred to as explaining motives for conflict, or ‘grievances’. 

Although acknowledging the crucial role of opportunities in explaining the occurrence of civil 

war, the type of low-intensity violence studied here generally requires little in terms of 

financial resources or organizational structures. Also, crucial determinants of opportunity, 

such as state strength, regime type and regime transition, are state level characteristics that are 

seen as given for the purpose of this study.  

According to the resource scarcity perspective, rapidly growing populations, especially 

in developing countries, may outpace the local natural resource base, forcing groups to fight 

over resource access. While some observers have clearly overstated the significance of 

population and environmental factors (Myers, 1993; Kaplan, 1994), more cautious approaches 



7 

 

have examined the subtle mechanisms that may link population growth and environmental 

change to armed conflict (Homer-Dixon and Blitt, 1998; Baechler, 1999).  

Inequality is among the ‘motive’ factors largely dismissed by Collier and Hoeffler 

(2004) and Fearon and Laitin (2003) in their widely cited (country level) studies of civil war. 

However, these studies focus on income inequality between individuals, ignoring the group 

aspect of inequality. Case studies suggest that so-called ‘horizontal inequalities’, or 

inequalities that coincide with identity-based cleavages such as ethnic or religious fault lines, 

are more important for explaining conflict behaviour (Stewart, 2000; 2002). The horizontal 

inequality argument has also received support in a recent statistical study (Østby, 2008). 

While the two perspectives have to date been largely decoupled, we argue that there 

are important tangential areas. One of the key causal mechanisms linking resource scarcity to 

violence in Homer-Dixon’s models is social segmentation, and we argue that resource scarcity 

may strengthen existing inequalities between groups and hence deepen horizontal inequalities. 

Homer-Dixon posits that individuals need to participate in some sort of identity-based 

collectivity in order to engage in collective action (Homer-Dixon and Blitt, 1998: 11), and 

horizontal inequalities may enhance both grievances and group cohesion among the relatively 

deprived, thus facilitating mobilization for conflict. There may be complex mechanisms 

linking horizontal inequalities and resource scarcity to conflict. A disaggregated study allows 

for a more nuanced testing of this relationship. Below we elaborate the two perspectives on 

population pressure and inter-group dynamics and derive a set of testable hypotheses regarding 

their separate and combined effects on political violence. 
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3.1 Population Pressure 

According to the resource scarcity perspective, population growth and density may lead to 

scarcity of renewable natural resources such as productive land, freshwater, and forests. 

Resource scarcity is assumed to lead to increased intergroup competition, and under 

unfavourable economic and political conditions, such competition can take the form of violent 

conflict.  

A major reference point in this debate is Thomas Homer-Dixon (1991; 1994; 1999; 

Homer-Dixon and Blitt 1998).  He distinguishes between three main sources of resource 

scarcity (e.g. Homer-Dixon and Blitt, 1998: 6). Supply-induced scarcity results from 

degradation or depletion of natural resources. It simply becomes less of a resource as a result 

of non-sustainable use that does not allow the resource to regenerate.1 Demand-induced 

scarcity is primarily caused by population growth. If a resource base is constant, the 

availability of resources per person will diminish with the increasing number of people that 

have to share it. Such scarcity can also arise from an increase in demand per capita. Finally, 

structural scarcity arises from an unequal distribution of resources, which is where the 

inequality and resource scarcity literatures converge. The three sources of scarcity arguably 

interact to produce different forms of environmental conflict. This is further discussed below. 

 

Poor countries are argued to be particularly susceptible to resource conflicts as they 

often lack the capacity to adapt to environmental change. Less developed states often have 

weak resource management institutions, unclear property rights, inefficient markets and low 

financial and human capital. Such states are arguably less likely to be able to prevent serious 

environmental change from happening in the first place, and more likely to fail in adapting to 

actual changes. Lower per capita availability of land resources and expansions into more 
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marginal land are assumed to lead to lower agricultural output and greater pressure on 

agricultural wages. The latter contributes to economic marginalization and rural-to-rural 

migration, which potentially causes inter-ethnic conflicts over land. It may also lead to rural-

to-urban migration. Urbanization has further been argued to potentially reduce a state’s ability 

to provide vital services such as housing, clean water and health services, which under some 

conditions may increase the risk of protest and political violence.  

Most of the empirical work on the population-resource-conflict nexus has been 

conducted through case studies. Many of these, including Homer-Dixon’s own empirical 

research, have been criticized for methodological deficiencies related to the careful selection 

exclusively of cases where both resource scarcity and armed conflict are present (Gleditsch, 

1998). Statistical studies have so far found ambiguous evidence for a resource scarcity conflict 

scenario. Both Hauge and Ellingsen (1998) and de Soysa (2002) have found some support for 

a link between high population density (proxying land scarcity) and internal armed conflict in 

large cross-national time-series studies. The State Failure Task Force (Esty et al., 1998), on 

the other hand, found no statistical relationship between population growth and density and 

different forms of state failure. Theisen (2008) found no effect of population growth and 

density on either civil conflict or inter-communal conflict, and also shows that Hauge and 

Ellingsen’s early study is not replicable. Urdal (2005) concluded that there was no clear 

support for a relationship between population pressure and internal armed conflict. On the 

contrary, scarcity of arable land on an aggregate level appeared to reduce the risk of conflict, 

as proposed by resource optimists such as Boserup (1981). However, two recent disaggregated 

studies find more support for a conflict-inducing effect of local-level population pressure on 

resources. In a global study of local 100*100 km grid cells (i.e. equally sized geographical 

units), Raleigh and Urdal (2007) find that interactions of high levels of population density and 

population growth, as well as high population growth and water scarcity, significantly increase 
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the risk of armed conflict in low-income countries. In a study of Indian states, Urdal (2008) 

found that high rural population density combined with high rural population growth and low 

agricultural productivity increases the risk of political violence. The literature suggests that 

population pressure and resource scarcity may lead to a wide variety of political violence, both 

ethnic and non-ethnic. Hence, we have no theoretical expectation that population pressure 

should produce different effects on routine and episodic violence. From the above discussion 

we derive the following hypotheses with regard to the relationship between population 

pressure and political violence: 

 

H1: Provinces with high population growth rates have a greater risk of political violence. 

H2: The greater the scarcity of potential agricultural land, the greater the risk that a province 

experiences political violence. 

H3: The greater the land scarcity, the greater the effect of population growth on political 

violence.  

 

3.2 Inter-Group Dynamics: Identity and Inequality 

Group identity is a factor which has received wide attention in the conflict literature. Civil 

wars, as well as other forms of political violence, often seem to have an ethnic dimension in 

terms of well-defined identity groups fighting each other. A shared cultural identity may be a 

powerful organizing principle for a group. First of all, it overcomes the collective action 

problem (Olson, 1965), whereby people are unable to cooperate because of mutual suspicions. 

However, there is mixed empirical evidence regarding the link between ethnicity and violent 

conflict (see e.g. Ellingsen 2000; Reynal-Querol, 2002; Fearon and Laitin, 2003). It has also 

been suggested that ethnically polarized societies – that is, countries with few, large groups, 

have a higher propensity for conflict (e.g. Collier and Hoeffler; 2004; Montalvo and Reynal-
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Querol, 2005). In brief, the argument is that it is easier to mobilize groups in societies with 

few rivalling groups because few groups imply clearly defined cultural divisions, and because 

the recruitment pool becomes larger with few groups.  

Regardless of the number of identity groups in society, a shared group identity is not 

likely to be a sufficient factor to produce violent conflict. In line with Murshed and Gates 

(2005) we assume that some shared group grievances are required for intergroup violence. 

Hence, this article addresses the interplay between socioeconomic and identity-related factors, 

guided by the concept of horizontal inequalities (HIs). Stewart (2002: 1) defines horizontal 

inequalities as systematic inequalities between culturally formed groups, such as ethnic, 

religious and spatial or regional groups. Members of disadvantaged groups are likely to feel 

frustration and antagonism, especially when their relative deprivation is the result of actual 

exploitation and discrimination.2 It is not only resentment by the disadvantaged groups that 

may cause political instability. The relatively privileged can also attack the unprivileged, 

fearing that they may demand more resources and political power (Stewart, 2000). As Aristotle 

said, ‘Inferiors revolt in order that they may be equal, and equals that they may be superior’ 

(quoted in Sigelman and Simpson, 1977: 106). Hence, the initiative to conflict may come from 

the richest and most privileged groups as well as the poorest and most deprived groups. Both 

types of reactions point in the direction that a society of high horizontal inequalities has a 

higher risk of conflict than societies without such inequalities. Since episodic violence is by 

definition interethnic or inter-religious (e.g. anti-Chinese, Muslim-Christian etc.) we assume 

that our measures of religious polarization and horizontal inequality may be more strongly 

related to this form of violence (see Tadjoeddin and Murshed, 2007) than to the violence which 

is routine in nature. 

In a series of case studies Stewart (2002) found that various dimensions of horizontal 

inequalities provoked some kind of conflict, ranging from a high level of criminality in Brazil 
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to civil war in Uganda and Sri Lanka. In one of his case studies of horizontal inequalities and 

conflict in Indonesia, Brown (2005) argued that horizontal inequality contributed to the 

durability of separatist conflict in Aceh.  Although less suited for drawing broad 

generalizations, the lessons derived from these case studies are indeed valuable for studying 

the various causal mechanisms that may link horizontal inequalities to conflict. Østby (2008) 

provided some evidence that Stewart’s findings from the case studies also hold when tested 

systematically across 36 developing countries.  

The general theories of relative deprivation (see e.g. Gurr, 1970) argue that whereas 

absolute poverty may lead to apathy and inactivity, comparisons with those in the same society 

who do better may inspire radical action and even violence. Although recent quantitative 

contributions seem to agree that vertical inequality does not seem to have a positive impact on 

civil war (e.g. Collier and Hoeffler, 2004: Fearon and Laitin, 2003; Østby, 2008), it is not 

necessarily unlikely that inequalities between individuals may spur other forms of violence, 

such as ‘everyday’ or routine violence. In the context of routine violence, vertical inequality 

might aggravate the sense of grievance due to weak law and order (Welsh, 2008) and relative 

deprivation due to the lack of income after acquiring more education (Tadjoeddin and 

Murshed, 2007). 

Because conflicts are often local, country-level measures of average polarization and 

horizontal and vertical inequalities may fail to capture the relevant groups or the relevant 

dimension of inequality. The horizontal inequality argument only requires one under-

privileged group to predict conflict. If the rest of the population in the country is homogenous 

or have small income differences, a country-level measure would be attenuated and unable to 

capture this.3 Our disaggregated research design allows us to study the impact of polarization 

and various forms of inequalities within Indonesian provinces, and enables us to test the 

following hypotheses: 
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H4: Provinces with high levels of religious polarization are more likely to experience political 

violence. 

H5: Provinces with severe socioeconomic inequalities between religious groups are more likely 

to experience political violence. 

H6: Provinces with severe vertical inequalities are more likely to experience political violence. 

 

3.3 Resource Scarcity and Social Segmentation 

The issue of group inequalities in resource access is central to all the major works focusing on 

resource scarcity and political violence (Baechler, 1999; Homer-Dixon, 1999; Kahl, 2006). 

Homer-Dixon’s reference to structural scarcity captures a situation where certain groups are 

excluded from equal access to particular resources, relative to other groups. Structural scarcity 

may follow religious, ethnic or class cleavages, and does not presuppose actual resource 

scarcity if the resource in question is distributed evenly. Homer-Dixon (1999: 15) concedes 

that unequal distribution was a key factor in nearly all of the cases where he found that resource 

scarcity contributed to conflict. 

Baechler (1999: 280) coins the term environmental discrimination about situations 

where ‘distinct actors – based on their international position and/or their social, ethnic, 

linguistic, religious, or regional identity – experience inequality through systematically 

restricted access to natural capital’. His category of ethnopolitical conflict refers to conflicts 

between two or more ethnic groups that share one ecozone. Such conflicts may escalate and 

turn violent if the access to needed natural resources becomes too limited. In line with 

Baechler’s reasoning we should hence expect to see the most violence in provinces which are 

both ethnically (or religiously) polarized and suffer from severe population pressure. Homer-
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Dixon and Baechler have both been vigorously criticised from a research tradition often 

referred to as ‘political ecology’, which is rooted in Marxian political economy (e.g. Peluso 

and Watts, 2001). The relevance of their broad based critique for this study is primarily their 

strong focus on resource distribution, claiming that scholars of the resource scarcity tradition 

overemphasize population growth and consumption while ignoring major sources of 

environmental degradation and transformation such as mining, dam constructions, and other 

industrial activity. However, we would pose two objections to a simplistic view that the 

problem is either distribution or scarcity. First, whether one emphasizes resource distribution 

or absolute resource scarcity as the main driver of conflict, we agree with Kahl (2006: 24) that 

an increasing overall scarcity of resources could be expected to aggravate situations of great 

inequalities in access to resources. Second, in this article we are testing both propositions, and 

our measure of land scarcity is sensitive to different sources of scarcity, including the 

transformation of arable land into industrial use.  

Homer-Dixon (1999: 16) argues that the interaction of great resource inequality and 

population growth leads to ecological marginalization, a situation where marginalized groups 

are forced to move into ecologically more fragile areas. He specifically points to Indonesia as 

a case where high population growth and structural scarcities produce violence (Homer-Dixon, 

1999: 16). Furthermore, scarcity leading to declining agricultural and economic productivity, 

and migration, increases what he calls ‘social segmentation’: ‘Segmentation arises when 

groups respond to scarcity by hardening already existing religious, class, ethnic, or linguistic 

divisions that separate them. Competition among these increasingly distinct groups worsens, 

which reduces their interactions with each other and with the state’ (Homer-Dixon and Blitt, 

1998: 10). A deepening of group divisions in society arguably reduces the opportunities for 

nonviolent articulation of grievances. In this article, we see horizontal inequalities as a valid 

indicator of structural scarcity and of a long-term process of social segmentation. We thus 
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expect that horizontal inequalities in interaction with high population pressure may cause 

situations of regional resource scarcity that are particularly volatile. This also relates to e.g. 

André and Platteau's (1998: 38) analysis of the role of increases in land ownership inequality 

in the Rwandan civil war: ‘extreme scarcity of land resources...did not (directly) cause the 

civil war which was triggered off by macro-political forces cynically playing upon ethnic 

divisions in order to maintain themselves in power’. While we should expect to see the 

strongest effect on episodic violence, the interaction between population pressure and 

horizontal inequalities could also increase the risk of routine violence. We propose the 

following hypotheses: 

 

H7: In provinces where severe religious polarization coincides with high population pressure, 

the risk of political violence is particularly elevated. 

H8: In provinces where severe socioeconomic inequalities between religious groups go 

together with high population pressure, the risk of political violence is particularly elevated. 

4. Research Design 

The hypotheses above are tested in a statistical analysis of group violence in Indonesia (see 

also map of Indonesia in Figure 1). The study covers Indonesian provinces for the period from 

1990 to 2003. The total number of possible observations in the dataset adds up to 383 province-

years (32 provinces), but due to missing information on some variables 314 province-years 

(25 provinces) are available for the analyses. Furthermore, the empirical analysis revealed that 

we should remove one outlier from each model, which gives us a total of 313 observations4. 

Appendix A lists all the provinces and years included in the analyses.5  

[Figure 1 about here] 
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The article draws on the first multi-year data ever constructed on group violence in Indonesia. 

Provincewide aggregate data on political violence stem from two databases constructed by the 

United Nations Support Facility for Indonesian Recovery (UNSFIR) (Tadjoeddin, 2002; 

Varshney, Tadjoeddin and Panggabean, 2008). This project distinguishes between so-called 

‘routine’ and ‘episodic’ violence. ‘Routine’ social violence, centres on vigilante 

violence/popular justice and intergroup/neighbourhood brawls. It covers group or collective 

violence, and it is different from individual violence, domestic violence, or homicide – which 

can simply be labelled as crime. ‘Episodic’ violence on the other hand, refers to 

ethnocommunal and separatist violence. The UNSFIR Database I covers 26 Indonesian 

provinces in the period 1990–2001, whereas the UNSFIR Database II covers14 Indonesian 

provinces for the period 1990–2003. The choice for focusing on a smaller number of provinces 

in Database II was justified on the grounds that group violence in Indonesia is actually highly 

concentrated (Varshney, Tadjoeddin and Panggabean, 2008). Database I is based on news 

reported from national newspapers, whereas Database II is based on both national and 

provincial newspapers. 6  

Using the UNSFIR data, this study defines and analyzes two dependent variables 

capturing different forms of political violence. We separate between lethal episodic and 

routine violence, and construct dummies for both types with a minimum threshold of at least 

5 deaths per province-year.7 The variable ‘Routine deaths’ takes the value ‘1’ if 5 or more 

deaths resulting from routine violence were reported in a given province-year, and ‘0’  

otherwise, whereas the variable ‘Episodic deaths’ takes the value ‘1’ if 5 or more deaths 

resulting from episodic violence were reported in a given province-year, and ‘0’  otherwise. 

The threshold of 5 deaths is of course an arbitrarily set value, but we believe that a situation 

with at least 5 deaths resulting from organized violence in a given province year is a clear 

indicator of systematic violence, whereas only one death (or fewer than five deaths) may result 
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from coincidences.  The map in Figure 2 shows the geographical coverage of the two UNSFIR 

databases (provincial boundaries are from ESRI 1998). In order to maximize the number of 

observations we use data from both databases I and II. Since database II is arguably of higher 

quality, mainly due to the use of provincial newspapers8 (Varshney, Tadjoeddin and 

Panggabean, 2008) we use all available information from this source. For province-years that 

are not covered by database II we use values from database I. 

[Figure 2 about here] 

The maps in Figures 3 and 4 visualize the geographical distribution of our two dependent 

variables over the period 1990–2003. 

[Figures 3 and 4 about here] 

Darker colours refer to more years of lethal violence. The maps demonstrate some variation 

with regard to what provinces suffered most years from routine and episodic violence 

respectively. With regard to routine violence (Figure 3), several provinces in Java, as well as 

South Sulawesi experienced lethal routine violence in at least half of the period 1990–2003. If 

we shift the focus to episodic violence (Figure 4), the map reveals that the provinces which 

suffered most years from episodic violence in the period 1990–2003 were Aceh, West 

Kalimantan, South and Central Sulawesi, Maluku, and Papua.9 

Compared to cross-national studies, within-country sub-national studies have a great 

advantage because data are collected and disseminated by highly similar procedures for 

different provinces and local communities. While collection procedures may have changed 

somewhat over time, the discrepancies are likely to be negligible compared to the variation 

between countries over time. 
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The demographic explanatory variables used in the analyses presented here are based 

on data from the Indonesian censuses of 1990 and 2000, available from Statistics Indonesia 

(www.bps.go.id). These variables include regional measures for urban share and annual 

population growth (Statistics Indonesia, 2008a). Both measures are central indicators of 

population pressure. Furthermore, data on land utilization is used to calculate a rate of per 

capita availability of ‘agriculture land’ as defined by Statistics Indonesia (annual) (termed land 

scarcity). This variable is calculated by dividing population size by the total annual estimate 

of land (in hectares) used for different agricultural purposes.10. The measure is logtransformed 

to reduce the impact of extreme values.  

Variables measuring religious polarization, horizontal inequality, and vertical 

inequality are calculated on the basis of individual level data from the Demographic and 

Health Surveys, conducted in Indonesia in 1987, 1991, 1994, 1997, and 2000–2001.11  

The Demographic and Health Surveys (DHS) are carried out as part of an ongoing 

research project implemented by ORC Macro and mainly funded by USAID to provide data 

and analysis on the population, health, and nutrition of women and children in developing 

countries. Over the past 20 years, the DHS project has coordinated more than 200 surveys in 

more than 70 developing countries. In a DHS survey, women between the ages 15 and 49 are 

interviewed about health, fertility, child survival, and other issues, such as ethnic or religious 

affiliation and ownership of various household assets. This provides a rich data source from 

which one can construct indicators of polarization and horizontal, as well as vertical 

inequalities. The Indonesian DHS surveys exclude information on respondents’ ethnicity, but 

do include a question on religious affiliation.  

Religious polarization (RQ) in a given province-year is calculated based on data on 

religious affiliation of the respondents in the DHS surveys, using the formula presented by 

Montalvo and Reynal-Querol (2005: 798):12 

http://www.bps.go.id/
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where pr denotes the population share of religious group r in a province. The degree of 

religious polarization increases when there are few (equally) large groups with homogenous 

characteristics within each group, and differences in a cluster of characteristics among groups. 

Potentially, this measure reaches from 0 (min polarization) to 1 (max polarization).13 

Individual survey data, like the DHS, which include information on both 

ethnic/religious identity and welfare indicators, are particularly suited for constructing 

objective measures of group-based inequalities (see Østby, 2008). A potential challenge, 

however, is that the DHS surveys lack information on income or consumption expenditures.  

We overcome this obstacle by measuring horizontal inequalities within the province as 

systematic differences in infant mortality rates between religious groups. We apply Newell’s 

(1988: 64) definition and formula of IMR: 14 
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Mancini, Stewart and Brown (2008) review different approaches to measuring HIs and 

conclude that an ideal measure should: a) be in so far as possible descriptive, not evaluative, 

b) be sensitive to group size, and c) measure inequality between groups as such, without 

conflating it with vertical inequality and/or demographic polarization. Following Tadjoeddin, 

Suharyo and Mishra (2003) and Mancini (2008) we use a measure of horizontal inequality 

which meets these criteria is the ‘group-based coefficient of variance’ weighted by group size 

(GCOV): 
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Where R is the number of religious groups, y is the overall sample means of variable y (IMR), 

rp  is the population share of group r, and ry  is the average score on variable y for group r.  

The higher the value, the sharper the inequality in terms of IMR figures between groups. We 

also construct interaction terms for population growth and religious polarization and 

horizontal inequality, respectively, based on centred terms. 

It should be noted that the explanations for group conflict associated with horizontal 

inequalities are much less likely to be relevant for routine than for episodic violence, since 

routine violence is neither related to ethno-religious groups nor directed against the state 

(Tadjoeddin and Murshed, 2007). However, given the exploratory nature of this study we 

include all the independent variables for both violence types.   

We also include a province-level measure for vertical inequality, proxied by a Gini 

coefficient of inequalities in terms of household welfare. More specifically, we first construct 

an additive household asset index on the basis of the following variables from the DHS 

surveys: v119–v125 (dummies for whether or not each household has electricity, a radio, a 

television, a refrigerator, a bicycle, a motorcycle and/or a car).15 We then calculate a Gini 

coefficient for vertical inequality in terms of such welfare. The Gini coefficient is an index 

between 0 and 1 where 0 implies an egalitarian distribution (complete equality) and 1 indicates 

total concentration (complete inequality). In order to maximize the number of observations, 

all the variables based on the censuses and the DHS are interpolated and extrapolated as 

appropriate within the period 1990–2003.  

In all models we control for regional measures of GDP/capita (log-transformed) and 

total population (log-transformed). Estimates for constant gross regional domestic product 

(Statistics Indonesia, 2008b) were available for the years 1996-2000 and have been 

extrapolated backward to 1990 and forward to 2003. For the provinces with no GDP data for 
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any year we used the sample mean score. Total population is collected from Statistics 

Indonesia (2008a). We also control for spatial and temporal dependence of violence. 

Spatial dependence means that the level of violence in a province might be correlated 

with the level of violence in its neighbouring provinces, for example, through a 

demonstration effect (see Tadjoeddin and Murshed, 2007). Temporal dependence, on 

the other hand, means that the level of violence in a particular province-year might be 

influenced by the previous years’ level of violence in the same province. Hence, we 

include a lagged term for the dependent variables of each type (routine and episodic), as 

well as dummy-variables taking the value ‘1’ if a neighbouring province had at least 5 

deaths resulting from either type of violence in a given year, and ‘0’ otherwise.  

The analyses reported herein are all conducted using logistic regression, in order to 

investigate what factors may influence the risk of a province experiencing lethal group 

violence in a given year, using the following formula: 

 L(β,X)=exp(βX)/[1–exp(βX)]     (4) 

where X is the observed data matrix and the vector β contain the estimated coefficients 

(Wooldridge 2001: 458). We compute standard errors clustering on provinces in order to 

account for wihtin-province unobserved heterogeneity. As indicated above, we run all models 

for routine and episodic violence respectively, with a threshold of 5 deaths in a given year. 

Since all hypotheses predict a change in risk of violence, we report our findings in that 

language, using the Clarify package (King, Tomz and Wittenberg, 2000; Tomz, Wittenberg 

and King, 2003). The statistical tests were conducted using STATA, version SE 9.2 

(StataCorp. 2003), and ArcGIS 9.1 was used to create the maps. Descriptive statistics for all 

variables are presented in Appendix B. Appendix C provides robustness checks with the main 

models excluding Jakarta and including year dummies. 



22 

 

5. Results 

In this section, our hypotheses regarding the links between various grievance factors and 

intergroup conflict are tested empirically. All the models contain the controls for regional 

GDP/capita and population size, urban share, as well as the temporal and spatial controls. 

Furthermore, all models are tested with regard to the two alternative dependent variables for 

routine and episodic violence, respectively. We chose to do the latter given the exploratory 

nature of our study, although we do have some theoretical reasons to expect different results 

on the two forms of violence for some variables. In Table 1 we present the results for the 

variables capturing the resource scarcity perspective and the factors relating to identity and 

inequality. Table 2 reports the results for our interaction terms between population growth 

and, polarization, and horizontal inequalities respectively. 

 

5.1 The Violence Potential of Scarcity and Inequality 

Models 1 and 2 test the explanatory power of both the resource scarcity perspective and the 

identity-inequality perspectives.  

 [Table 1 about here] 

 

Model 1 provides some support for H1 regarding the conflict potential of population growth, 

with a positive coefficient significant at the 10 per cent level. If we increase the population 

growth rate from the 5th to the 95th percentile while maintaining the other variables at their 

mean, the average annual risk of lethal routine violence in a province increases with 14.8 pp. 

(percentage points). The 90 per cent confidence interval for this increase is between 0.6 pp. 

and 29.1 pp. However, this result only holds for routine violence. Model 2 reveals no 

significant effect of population growth on episodic violence. With regard to the effect of land 
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scarcity (H2), Models 1 and 2 provide no significant impact on either type of violence, which 

is contrary to our expectation. In fact, land scarcity generally seems to be negatively associated 

with both types of violence, and in Models 6 and 8, land scarcity is significantly associated 

with a lower risk of episodic violence. This result reflects that in the period studied here, 

episodic violence was concentrated in few provinces in outer islands with relatively low 

population densities. In Models 3 and 4 we assess the interaction of high population growth 

and great land scarcity, a situation expected to be particularly conducive to violence given 

increasing competition for already dwindling land resources. However, combined high growth 

and high land scarcity actually appears to be associated with less violence, and the interaction 

term is statistically significant for routine violence.16 When illustrating the relationship 

graphically (not shown here), it appears that it is areas with land abundance and high 

population growth rates that are driving this result. Generally, the low relevance of land 

scarcity for conflict resonates with earlier studies (Urdal, 2005; 2008).  

 

We now turn to the variables relating to the identity-inequality perspective.17 Although 

the term for religious polarization is positive for both routine and episodic violence in Models 

1 and 2, as expected in H4, the effect is not statistically significant.  

Contrary to our expectations spelled out in H5 and H6, the terms for horizontal and 

vertical inequalities seem to have no positive effects on either type of violence, as 

demonstrated in Models 1 and 2. In fact all coefficients are negative. This finding corroborates 

those of Tadjoeddin (2008), who argues that what matters for ethnic strife in the Indonesian 

case is not the widening inter-group horizontal inequality; it is the grievance due to the loss of 

group’s relative (superior) position vis-à-vis previously downtrodden group that acted as a 

trigger for ethno-religious violence. However, the negative effect for horizontal inequality on 

episodic violence is at odds with Mancini (2008) who in a cross-sectional study of selected 
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Indonesian districts found that horizontal inequalities between religious groups do have a 

positive effect on the occurrence of deadly ethnocommunal violence. Overall, the literature 

has produced inconclusive results regarding the relationship with various forms of HIs and 

conflict in Indonesia. Based on inequality and conflict data from Indonesian Village Census 

(PODES), Barron, Kaiser and Pradhan (2004) found, counter to their expectation, that 

horizontal inequality (measured as differences in education level between worst and best 

performing ethnic group) seemed to be associated with lower levels of conflict in rural areas, 

and unrelated to violence in urban areas. 

Our first control variable, GDP per capita, is negatively associated with routine 

violence in all models. This indicates that poorer regions see more routine violence. The effect 

is negative but statistically insignificant for episodic violence. Regional population size seems 

to be robustly associated with the risk of both types of violence in the expected manner. The 

greater the population of a region, the higher is the risk of violence, reflecting a certain ‘per 

capita’ effect. Furthermore, a larger share of the population living in urban areas is associated 

with greater risks of routine violence, which is not surprising given that routine violence is a 

predominantly urban phenomenon, and the term is statistically significant in Models 3, 5 and 

7. Based on the estimates in Model 5, increasing the urbanization rate from 5th to the 95th 

percentile, ceteris paribus, increases the risk of routine violence with 40 pp, but the 90 per cent 

confidence interval for this estimate is as wide as from 2.9 pp. to 83 pp. Conversely, urban 

share is negatively associated with episodic violence, albeit insignificantly so. The control for 

previous year of conflict has a very strong positive effect on both types of violence. Routine 

violence in the previous year heightens the risk of routine violence in a given province-year 

by 40.5 pp.18, whereas the risk of episodic violence increases by about 11 pp. The spatial 

control for whether a neighbouring province had at least 5 deaths resulting from routine or 

episodic violence respectively in a given year, is statistically insignificant in all models but 
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one (Model 8, where there is a positive effect of neighboring episodic violence on episodic 

violence). Overall, this indicates that neither routine nor episodic violence seem to spread 

across provincial borders in Indonesia. 

5.2 The Joint Impact of Population Pressure and Social 

Segmentation 

Table 1 above showed hardly any effects at all in the expected directions for either the 

variables relating to population pressure nor the identity-inequality measures. In Table 2 we 

test whether there may be combined effects of the two perspectives. In other words, we assess 

the role of structural scarcity and social segmentation in the scarcity-conflict nexus. 

[Table 2 about here] 

Models 5 and 6 demonstrate that the effect of religious polarization on group violence 

seems to be unconditioned by population growth, which is contrary to H7. In other words, 

there is no particularly high violence risk in provinces where strong religious polarization goes 

together with increasing population pressure.  

However, Models 7 and 8 reveal some interesting findings regarding the interaction 

effect between horizontal inequality and population growth.19 The interaction terms are 

positive and significant at the 1 per cent level for both routine and episodic violence. In Model 

7, the interpretation of the interaction term is quite straight forward. The coefficients for both 

horizontal inequality and population growth are neglectable, indicating that the joint effect of 

population growth and horizontal inequalities on routine violence is quite strong.  

Figure 5 graphs the combined impact of horizontal inequality and population growth 

with regard to routine violence. The graph shows that with low population growth (5th 

percentile) the risk of violence decreases as horizontal inequality increases. For high 
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population growth (95th percentile), on the other hand, the picture is the opposite: The higher 

the horizontal inequality, the higher the risk of routine violence for a province in a given year. 

Hence, H8 receives strong and significant support from Figure 5.  

[Figure 5 about here] 

When horizontal inequality is above 0.3 (i.e. about the sample average), there is a 

significant difference in the risk of routine violence between the two levels of growth, which 

further intensifies as we increase the level of horizontal inequality. Figure 5 reveals that 

provided high population growth, a province with high horizontal inequality between religious 

groups (95th percentile, or HI=0.45) has an annual risk of routine violence which is 27.7 pp. 

higher than for a region with low horizontal inequality (5th percentile, or HI=0.041), with a 

90 per cent confidence interval from 7.9 pp to 49.4 pp. To our knowledge, this finding provides 

the first statistical empirical support for the claim that increasing population pressure is 

particularly likely to spur violence when social segmentation is severe. 

For episodic violence, the interpretation of the interaction term between population 

growth and horizontal inequality is complicated by the fact that the coefficient for horizontal 

inequality is strong, significant and negative. Since both the population growth and horizontal 

inequality variables are centered at their means, the coefficient for horizontal inequality equals 

the total effect when population growth is at the national average. This effect is negative, 

indicating that at average population growth, the effect of increasing horizontal inequality is 

in fact appeasing. When population growth increases, the pacifying effect of horizontal 

inequality becomes smaller, and at high levels of population growth, the total effect of 

horizontal inequality becomes positive. At the 95th percentile of population growth, the effect 

of horizontal inequality is still unable to support H8. The predicted increase in the risk of 

episodic violence, holding population growth at the 95th percentile, when we increase 
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horizontal inequality from the 5th to the 95th percentile is a meager 1.7 pp., and this effect is 

not statistically significant. However, the dataset utilized here does not record any lethal 

episodic violence for the years 1990–1994. If we censor these years, the total effect of 

horizontal inequality becomes much stronger and if the interaction term was visualized, the 

graph would indeed resemble the one presented for routine violence. Hence, H8 receives some 

support with regard to both routine and episodic violence. 

The main results reported above are robust to alternative specifications of the 

dependent variable (e.g. if we alter the violence threshold from a minimum of 5 to 1 death(s) 

per province-year), and to different constellations of the control variables. Furthermore, there 

is an emerging debate about whether the use of a lagged dependent variable ‘may soak up so 

much of the variance that it masks potential causal factors explained by the other independent 

variables of interest’ (de Soysa and Nordås, 2007: 934; see also Plümper, Troeger and Manow, 

2005). If we remove the lagged dependent variables from our core models, the results for our 

main explanatory variables are generally the same, only stronger. Finally, Appendix C 

provides evidence that our main results reported in Models 7 and 8 are robust both to the 

exclusion of Jakarta (Models A1 and A2) and when we introduce year dummies (Models A3 

and A4).20   

6. Conclusion  

State-centred civil war analyses, which dominate the field of statistical conflict studies, largely 

fail to address regional, local and household conflict dynamics. However, popular and intuitive 

explanations of why and where political violence occurs often refer to phenomena which 

generally vary geographically within states, such as demographic and environmental factors, 

as well systematic inequalities between identity groups. In an effort to fill this gap in the 

existing literature this article has investigated the causes of geographical variations in two 
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different forms of violence – routine and episodic – across Indonesian provinces from 1990 to 

2003. The article focused on the violence-potential of variables relating to population pressure, 

resource scarcity and horizontal inequality. While these explanations of political violence stem 

from two quite distinct literatures, we combine the two and argue that coinciding population 

pressure and group-level inequality may be particularly relevant for explaining acts of violence 

at the sub-national level. 

The case of Indonesia is well suited for a disaggregated study given its demographic, 

social and environmental diversity, the great variation in time and space of different types of 

politically motivated violence, as well as the good availability of data from national censuses 

and household surveys. In particular, our analysis highlights the value of bringing tools of 

survey data into the disaggregated study of political violence. First, national household surveys 

provide a source for generating data that would be difficult to find elsewhere. Figures for 

ethnic and religious composition and horizontal inequalities can be politically sensitive, and 

national governments are likely to report biased data, if any. Second, the aggregation of survey 

data ensures descriptive rather than evaluative data. That is, researchers do not need to rely on 

their personal judgment as the sole source for determining scores on horizontal inequality. 

Third, household data can be aggregated to the appropriate level (groups, communities, 

populations) depending on the particular research question. 

In sum, our tests show that high rates of population growth increase the risk of ‘routine’ 

violence, but not of ‘episodic’ violence, while greater scarcity of productive land seems to be 

unrelated to both forms of violence, and is even negatively associated with episodic violence 

in some models. Higher shares of urban populations are generally associated with higher levels 

of routine violence, reflecting that many instances of such violence take place in urban areas. 

Religious polarization and horizontal inequality do not seem to matter in isolation for either 

type of violence. However, in provinces where population growth is high, greater levels of 
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inequality between religious groups appear to increase the risk of ‘routine’ violence. This 

finding is robust to various samples and specifications, and provides perhaps the first statistical 

empirical support for the claim that increasing population pressure is particularly likely to spur 

violence when social segmentation is severe. However, as land scarcity appears not to be 

driving regional conflict in Indonesia, even in the context of high population growth, one 

possible interpretation of the effect of increasing population pressure may be that high 

population growth exerts a pressure on the provision of services by local governments, such 

as health and education, or pressures in local employment markets, rather than being a source 

of greater natural resource scarcity. The finding of an interaction effect between population 

growth and inequality infers that policy-makers should be alerted to the case of widening 

group-based inequalities in areas of increasing population pressure. The statistically 

insignificant effect on conflict of an interactive term between religious polarization and 

population growth indicates that it is indeed the presence of systematic group inequalities that 

matter for the resource scarcity-conflict nexus, and not merely the coexistence of different 

religious groups.  
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Table 1. Population Pressure, Identity, Inequality, and Violence, Indonesian Provinces, 1990-2003 

 Model 1 (r) Model 2 (e) Model 3 (r) Model 4 (e) 

Pop. growth (c) 0.577*  0.353  0.609  0.178  

 (0.340)  (0.379)  (0.375)  (0.360)  

Land scarcity  (ln) 0.020  -1.177  -0.681  -1.500**  

 (0.471)  (0.772)  (0.503)  (0.747)  

Urban share  (%)  0.062  -0.055  0.104**  -0.033  

 (0.045)  (0.034)  (0.051)  (0.029)  

Polarization (rel)  1.079  0.245  0.166  -0.464  

 (1.098)  (1.381)  (0.901)  (1.090)  

Horizontal inequality (IMR) -0.374  -2.242  0.638  -2.035  

 (2.108)  (1.609)  (1.742)  (1.997)  

Vertical inequality (assets)  -2.085  -4.263    

 (3.762)  (2.948)    

Pop growth * land scarcity (ln)   -0.425**  -0.175  

   (0.208)  (0.348)  

GDP /capita (ln) -1.894**  -0.219  -3.154***  -0.149  

 (0.787)  (0.709)  (1.131)  (0.639)  

Population (ln)  1.106*** 1.389**  1.535*** 1.561**  

 (0.332)  (0.586)  (0.407)  (0.622)  

Temporal lag 2.576*** 1.485**  2.381*** 1.511**  

 (0.505)  (0.731)  (0.524)  (0.699)  

Neighbouring violence -0.204  0.520  -0.277  0.615  

 (0.671)  (0.446)  (0.652)  (0.489)  

Constant  -34.251*** -21.579**  -50.118*** -27.210**  

 (8.993)  (10.939)  (13.785)  (11.897)  

Log Pseudolikelihood -85.48  -75.48  -83.52  -76.14  

Pseudo R2 0.46 0.18 0.47 0.17 

N  313 313 313 313 

Note: ***: p-value<0.01. **: p< 0.05. * p<0.10 (two-sided tests).  (ln) denotes that  the variable is log-

transformed, and  (r) and (e) refer to routine and episodic violence respectively. Figures are coefficients and 

estimated robust standard errors clustered on province (in parentheses).   
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Table 2. Social Segmentation and Violence, Indonesian Provinces, 1990-2003 

 Model 5(r) Model 6 (e) Model 7 (r) Model 8 (e) 

Pop. growth (c) 0.576  0.384  0.077  0.216  

 (0.359)  (0.381)  (0.393)  (0.340)  

Land scarcity (ln) (c) -0.130  -1.439*  -0.267  -1.380**  

 (0.431)  (0.739)  (0.458)  (0.701)  

Urban share  (%)  0.081*  -0.027  0.078*  -0.028  

 (0.045)  (0.029)  (0.047)  (0.025)  

Polarization (rel) (c)  0.664  -0.541  0.803  0.143  

 (0.953)  (1.087)  (0.862)  (0.992)  

HI (IMR) (c) 0.109  -1.851  -0.450  -4.324**  

 (1.702)  (1.903)  (1.754)  (1.951)  

Polar. (rel) * Pop. growth  0.649  0.901    

 (1.520)  (1.426)    

HI * Pop. growth    4.560*** 3.793*** 

   (1.385)  (1.269)  

GDP /capita (ln) -1.914**  -0.249  -1.908**  -0.251  

 (0.805)  (0.666)  (0.864)  (0.538)  

Population (ln)  1.115*** 1.530**  1.327*** 1.687*** 

 (0.334)  (0.619)  (0.350)  (0.594)  

Temporal lag 2.545*** 1.498**  2.393*** 1.278*  

 (0.516)  (0.701)  (0.516)  (0.728)  

Neighbouring violence  -0.196  0.593  0.008  0.886*  

 (0.675)  (0.480)  (0.659)  (0.515)  

Constant  -34.413*** -25.551**  -37.720*** -28.430*** 

 (9.485)  (11.188)  (9.530)  (10.225)  

Log Pseudolikelihood -85.52  -76.02  -83.24  -74.61  

Pseudo R2 0.46 0.17 0.47 0.19 

N  313 313 313 313 

Note: ***: p-value<0.01. **: p< 0.05. * p<0.10 (two-sided tests).  (ln) denotes that  the variable is log-

transformed. (c) refers to centred variables in models with interactions that include the specific variable. (r) and 

(e) refer to routine and episodic violence respectively. Figures are coefficients and estimated robust standard 

errors clustered on province (in parentheses).   
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Figure 1. Map of Indonesia 

 

Source: Wikipedia 

 

 

Figure 2. Spatial Coverage UNSFIR violence data, Indonesian Provinces 1990-2003 
 

 
Note: Map based on administrative boundaries from 1998 (ESRI, 1998).  
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Figure 3. Accumulated years of routine violence resulting in at least 5 deaths, Indonesian 

Provinces 1990-2003 

 
Note: Map based on administrative boundaries from 1998 (ESRI, 1998).  

 

 

Figure 4. Accumulated years of episodic violence resulting in at least 5 deaths, 

Indonesian Provinces 1990-2003 

 

Note: Map based on administrative boundaries from 1998 (ESRI, 1998).  
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Figure 5. The Interactive Effect of Horizontal Inequality and Population Growth on 

Routine Violence, Indonesian Provinces 1990-2003 

 

 

Note:  The graphs are simulated on the basis of Model 7, Table 2, with the aid of Clarify (Tomz, Wittenberg, 

and King 2003). All control variables are held at their mean values.  Low population growth refers to the 5th 

percentile, and high population growth refers to the 95th percentile. Bars represent 90% confidence intervals. 
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Appendix A. Indonesian provinces and province-years included in analysis 

ID Province Start year Years included in 

analysis 
101 Nanggroe Aceh Darussalam 1959 1990–2001 
102 Sumatera Utara (North Sumatra) 1950 1990–2001 
103 Sumatera Barat (West Sumatra) 1957 1990–2001 
104 Riau 1957 1990–2003* 
105 Kepulauan Riau (Riau islands) 2002 - 
106 Jambi 1957 1990–2001 
107 Bengkulu 1967 1990–2001 
108 Sumatera Selatan (South Sumatra) 1950 1990–2001 
109 Bangka-Belitung 2001 - 
110 Lampung 1964 1990–2001 
111 Jakarta 1957 1990–2003† 
112 Banten 2000 2000–2003 
113 Jawa Barat (West Java) 1950 1990–2003 
114 Jawa Tengah (Central Java) 1950 1990–2003 
115 Yogyakarta 1950 1990–2001 
116 Jawa Timur (East Java) 1950 1990–2003 
117 Bali 1958 1990–2001 
118 Nusa Tenggara Barat (West Nusa Tenggara) 1958 1990–2003 
119 Nusa Tenggara Timur (East Nusa Tenggara) 1958 1990–2003 
120 Kalimantan Barat (West Kalimantan) 1956 1990–2003 
121 Kalimantan Tengah (Central Kalimantan) 1958 1990–2003 
122 Kalimantan Selatan (South Kalimantan) 1956 1990–2001 
123 Kalimantan Timur (East Kalimantan) 1956 1990–2001 
124 Sulawesi Utara (North Sulawesi) 1960 1990–2001 
125 Gorontalo 2000 - 
126 Sulawesi Tengah (Central Sulawesi) 1964 1990–2003 
127 Sulawesi Tenggara (South East Sulawesi) 1964 1990–2001 
128 Sulawesi Selatan (South Sulawesi) 1960 1990–2003 
130 Maluku 1950 - 
131 Maluku Utara (North Maluku) 1999 - 
132 Papua 1963 - 
133 Irian Jaya Barat (West Irian Jaya) 2003 - 

Note: *: the observation for Riau in 1996 is not included in models of routine violence due to excessive 

influence. †: the observation for Jakarta in 1998 is not included in models of episodic violence due to excessive 

influence. 
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Appendix B. Descriptive statistics for sample used in analysis 

 
Variable Obs Mean Std. Dev. Min Max 

Routine deaths (min 5) 313 0.20 0.40 0.00 1.00 

Episodic deaths (min 5) 313 0.09 0.29 0.00 1.00 

Pop. growth 313 1.83 0.97 0.17 4.35 

Pop. growth (c) 313 0.04 0.97 -1.62 2.56 

Land scarcity  (ln) 313 1.33 1.60 -0.85 7.51 

Land scarcity  (ln) (c) 313 0.11 1.60 -2.07 6.29 

Urban share (%) 313 33.72 18.19 10.80 100.00 

Polarization (rel) 313 0.33 0.28 0.02 0.97 

Polarization (rel) (c) 313 -0.03 0.28 -0.35 0.61 

Horizontal inequality (IMR) 313 0.20 0.12 0.03 0.68 

Horizontal inequality (IMR) (c) 313 0.01 0.12 -0.17 0.49 

Vertical Inequality (assets) 313 0.36 0.11 0.18 0.79 

Polarization (rel) * Pop. growth 313 0.01 0.19 -0.58 0.40 

Horizontal inequality * Pop. growth 313 0.01 0.11 -0.25 0.63 

Horizontal inequality * Land scarcity 313 0.03 0.14 -0.68 0.50 

GDP /capita (ln) 313 -6.30 0.59 -7.20 -4.68 

Population (ln) 313 15.36 0.94 13.98 17.48 

Routine deaths (min 5), lagged 313 0.18 0.39 0.00 1.00 

Episodic deaths (min 5), lagged 313 0.08 0.27 0.00 1.00 

Neighb. routine deaths (min 5) 313 0.24 0.43 0.00 1.00 

Neighb. episodic deaths (min 5) 313 0.12 0.33 0.00 1.00 
Note: (ln) denotes that  the variable is log-transformed. (c) refers to centred variables. The figures refer to the 

sample used for routine violence. Figures for episodic violence are largely the same (since only one observation 

differ from the sample used for routine violence). 
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Appendix C. Robustness Checks: Excluding Jakarta from Main Models, and Including Year 

Dummies 

 Excluding Jakarta  Including Year Dummies 

 Model A1 (r) Model A2 (e) Model A3 (r) Model A4 (e) 

Pop. Growth (c) -0.118  0.216  0.391  0.525  

 (0.482)  (0.340)  (0.483)  (0.344)  

Land scarcity (ln) (c) -1.089*  -1.380**  1.155*  -0.157  

 (0.573)  (0.702)  (0.655)  (0.849)  

Urban share  (%)  0.126*** -0.028  -0.024  -0.177*** 

 (0.048)  (0.025)  (0.072)  (0.066)  

Polarization (rel)  -0.203  0.143  2.146*** 0.931  

 (1.028)  (0.993)  (0.803)  (1.112)  

HI (IMR) (c) 0.687  -4.324**  -0.994  -0.674  

 (2.208)  (1.952)  (2.181)  (2.268)  

HI * Pop. growth  5.412*** 3.793*** 6.546*** 2.832*  

 (2.013)  (1.270)  (2.062)  (1.699)  

GDP /capita (ln) -3.207**  -0.251  -0.821  1.710**  

 (1.477)  (0.539)  (1.234)  (0.847)  

Population (ln)  1.802*** 1.687*** 2.557*** 1.437*  

 (0.530)  (0.595)  (0.500)  (0.741)  

Temporal lag 1.898*** 1.278*  1.387**  0.380  

 (0.535)  (0.729)  (0.673)  (0.745)  

Neighbouring violence  -0.604  0.886*  -2.616*** 0.003  

 (0.645)  (0.516)  (0.801)  (0.498)  

Constant  -53.472*** -28.429*** -70.618  -27.628  

 (16.554)  (10.239)  (0.000)  (0.000)  

Log Pseudolikelihood -76.69  -74.61  -56.66  -56.67  

Pseudo R2 0.46 0.18 0.63 0.31 

N  299 300 290 218 

Note: ***: p-value<0.01. **: p< 0.05. * p<0.10 (two-sided tests).  (ln) denotes that  the variable is log-

transformed. (c) refers to centred variables in models with interactions that include the specific variable. (r) and 

(e) refer to routine and episodic violence respectively. Figures are coefficients and estimated robust standard 

errors clustered on province (in parentheses).  Year dummies in Models A3 and A4 not shown. 

1 Homer-Dixon focuses mainly on degradation of natural resources resulting from human activity. But 

he acknowledges that natural resources may also be degraded and depleted from causes that are not human-

induced, such as natural disasters or less dramatic natural variation. 

2 Horowitz (2000) holds that in most cases conflicts are initiated by the less privileged group. 

3 To date, there exists a handful subnational statistical studies of horizontal inequality and conflict. 

Murshed and Gates (2005) in an analysis of subnational data for Nepal found that horizontal inequalities were 

associated with higher intensity levels of conflict, and likewise, Mancini (2008) found a positive relationship 

between horizontal inequalities and inter-communal violence in a subset of Indonesian districts. 
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4 We identified these outliers with the dbeta diagnostic of Pregibon (1981). We used the quite 

conservative threshold of 1.5, which excluded one observation for each of the dependent variables: Riau, 1996 

for routine violence, and  Jakarta, 1998 for episodic violence. We could have used a more radical threshold, 

excluding other province-years, which would only further strengthen our main results. 

5 Missing data on land utilization, used to construct the land scarcity variable, restricts the sample 

somewhat. For the ‘old’ provinces of Maluku and Papua (Irian Jaya), land utilization data have not been 

published since 1982 (see Statistik Indonesia (annual), the 1992 edition), and these were subsequently excluded 

from the analysis. Of the six provinces that have been recognized as such since 1999 (Banten, Maluku Utara 

(North Maluku), Irian Jaya Barat (West Irian Jaya), Gorontalo, Bangka-Belitung and Kepulauan Riau (Riau 

islands), only the first two were covered by database 2. Of these two, land utilization data were only available 

for Banten. Hence, of the six ‘new’ provinces, only Banten is included in the analysis.   

6 See Varshney, Panggabean and Tadjoeddin, 2006 for a comprehensive overview of the two 

databases. 

7 We also constructed alternative dependent variables with the lower threshold of 1 death for the two 

types of violence. However, the results remained largely unchanged with this specification, and results are not 

reported here. 

8 According to Varshney, Tadjoeddin and Panggabean (2008: 36) there are two reasons why reports on 

group violence in provincial newspapers might be superior to that of national newspapers. First, a highly 

centralized system, as the New Order undoubtedly was, is better able to censor the capital city than the 

provincial centers and the hinterlands. Second, the early 1990s witnessed a period of political relaxation, which 

made it possible to view regional newspapers as potentially quite usable. 

9 Although it would be interesting, we do not analyze the intensity of violence in this study. Whereas 

regions in Java and Nusa Tenggara have suffered from the greatest losses resulting from routine violence in the 

period, other regions were more seriously affected by episodic violence, with particularly high death figures in 

e.g. Aceh and certain regions in Kalimantan, Sulawesi, and the Maluku Islands. However, it is not possible to 

combine the information on death counts from the UNSFIR databases 1 and 2, due to the different sources of 

information which form the basis of these figures (national vs. provincial newspapers). 

10 The categories defined by Statistics Indonesia as ‘agriculture land’ include ‘Dryland/garden/for crop 

cultivation’,  ‘Meadows’, ‘Temporarily fallow land’, ‘Agricultural Estates’, and ‘Wetland’. 

11 See the DHS webpage: http://www.measuredhs.com/ 
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12 Polarization is usually measured along one single dimension like ethnicity or economic welfare. 

However, questions are often asked about the dynamics of polarization between exogenously given groups, 

such as urban/rural, regional, religious, or, like in the current study: religious groups. Unfortunately, currently 

available polarization measures are not fit to answer such questions, although Duclos, Esteban and Ray (2004: 

1760) and Zhang and Kanbur (2001) have suggested some hybrid measures for this purpose. 

13 The sample design used by DHS is a probabilistic two-stage sample, in which several enumerated 

areas (EAs) within each country are randomly selected with a probability proportional to their size.  See 

Demographic and Health Surveys (1996) for a thorough review of the sampling methodology. Since the 

surveys are not weighted for religious groups within each of the provinces, one should interpret our variable on 

religious polarization with caution, especially given that some provinces have a low number of respondents for 

the members of the smallest religious groups. However, this said, we do believe that the measure provides 

some general guideline as to the differences in polarization scores across regions, and hence include it in the 

analyses. 

14 Though it is common to calculate IMR for only one year at the time, we chose to follow Brockerhoff 

and Hewett (2000: 35) and generate the IMR measures based on births in the 10 years preceding each DHS 

survey, in order to get sufficiently large samples for the disaggregated religious groups within the provinces. 

15 Filmer and Pritchett (2001) provides econometric evidence that in countries like India and Indonesia 

household asset indices are at least as reliable measures of wealth as conventionally measured consumption 

expenditures, and sometimes more so. 

16 The result holds even if we exclude the urban (and hence extremely land scarce) province of Jakarta. 

17 Although the correlation between vertical and horizontal inequality is not strong (and actually it is 

negative: r= –.17) it could be questioned whether the two variables should be included in the same model 

because, theoretically, they are somehow functions of each other (see Stewart, 2002). We tried to remove both 

terms in turn and the results remained largely unchanged. 

18 A province which experienced routine violence in a given year actually has almost 47.1 per cent risk 

of experiencing it again in the subsequent year.  It could be questioned then whether this effect is so strong that 

it disturbs the effects of other potential predictors of violence by putting these on too strict a test. However 

despite this strong control we do find some robust results on other variables, and if we remove the temporal lag 

these results remain largely the same, only stronger. 
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19 We also tested interaction terms between religious polarization and land scarcity and between 

horizontal inequality and land scarcity. These terms are statistically insignificant, whether we include Jakarta in 

the sample or not. Due to space constraints we have not presented these results here. 

20 The low N in these models is partly due to the exclusion of Jakarta, and partially due to the fact that 

some years have no variation on the dependent variable, leading to perfect collinearity and subsequently 

elimination from the analyses with year dummies. 
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