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Abstract Mining textual sources of data can be used to design studies and test theories at temporal and spatial scales unheard of in the past. This opens up new opportunities for conflict studies and ethnographic research. We conducted a semi-automated
network analysis of the 2003–2010 Sudan Tribune online news articles and modeled
ethnic-group conflict in Sudan. We tested whether an ethnic group’s connections to
the environment (livestock, biomes, and other resources) and other ethnic groups
was associated with severe conflict and peace terms and whether ethnic-group richness at a given geospatial location was associated with severe conflict. Ethnic groups
with more connections to livestock, environmental resources, and those ethnic groups
with denser environmental–resource networks in their sphere of influence had more
co-occurrences with severe conflict terms. Ethnic groups that had more connections
to biomes in their sphere of influence were co-associated with peace terms. Locations
that had high ethnic-group richness were associated with a higher frequency of severe
conflict terms.
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1 Introduction
Online texts give researchers new opportunities to understand the drivers of conflicts
since news reports provide rich ethnographies of events. Never before has there been
such an occasion for scientists to conduct comparative studies at scales and units
of analyses that include every city or ethnic group in a country, region, or globally.
Historically conflict researchers have used aggregated, country-level data to explain
inter-state conflicts. However, today many conflicts are geospatially restricted civil
wars or terrorist attacks that are led by groups that are not tied to a nation state.
The Correlates of War (COW) Project (Singer and Small 1972) and the UDCP/PRIO
Armed Conflict Dataset are the leading datasets to understand armed conflicts (Gleditsch et al. 2002). The COW requires 1,000 battle deaths and the UDCP/PRIO dataset
requires 25; our approach doesn’t operationalize conflict by the number of causalities, instead we run content analyses for words associated with conflict and extract
word co-occurrences to understand possible drivers of these conflicts.
According to the literature, geographic, environmental and demographic factors
appear to play a role in the state of conflict and peace. In particular, historic lines
of ethnic group politics and resources are often pointed to as factors effecting the
presence or absence of conflict. The conflict literature has debated whether scarce resources (Homer-Dixon 1994, 1999; Ross 2004a; Theisen 2008), abundant resources
(Gilmore et al. 2005) or resource distribution (Ross 2004a, 2004b) is related to increased violence, conflict severity, and/or conflict persistence, with empirical research
showing mixed results. Buhaug and Gates (2002) analyzed the geography of civil war
and found that the presence of natural resources increased the scope of conflict, but
they did not find that land cover (forest and mountainous areas) had the same effect. Horowitz’ (1985) work outlines ethnic-conflict theories and considers the role
of competition over resources and incompatible values; however, Horowitz argues
that these theories do not explain why non-elites follow elites. Many ethnic conflict
studies are at country-level scale such as Fearon and Laitin (2003), who found that
ethnic diversity did not explain civil war outbreaks. In contrast, Sambanis (2001)
concluded that ethic wars had distinct drivers than non-ethnic wars, which included
more ethnic heterogeneity; these wars were also politically (not environmentally) motivated wars. Raleigh (2010) argued that the risk of conflict depended on the size and
importance of ethnic groups, with small, politically insignificant ethic groups experiencing more conflicts related to environmental pressures. We analyze data at a finer
resolution. Our analysis, which addresses conflict within a single country, may offer
the ability to collect data at a smaller spatial resolution as Buhaug and Lujala (2005)
and set up a comparative research design where smaller regions (not countries) can
be compared.
Our concern is with the factors relating to conflict in Sudan prior to the secession
of South Sudan. We model how the structure of the social-ecological system influences conflict and peace and how the geospatial overlap of ethnic groups at a given
location is related to severe conflict using automated text and network analysis as
described by Carley et al. (2012). We analyze texts drawn from the Sudan Tribune
online-newspaper from 2003–2010 using an ethnic group’s sphere of influence to test
the following hypotheses:
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H1 : The more complex the environmental and socio-political network in which an
ethnic group is embedded, the more likely they are involved in severe conflict.
H2 : The more associations an ethnic group has with livestock, the more likely they
are involved in severe conflict.
H3 : The more associations an ethnic group has with biomes, the less likely they are
involved in severe conflict and the more likely they are associated with peace.
We used a whole network, the entire network of severe-conflict by geospatial location, to test the following hypothesis:
H4 : The more ethnic groups overlap geo-spatially, the more likely there will be severe
conflict.
We focus on ethnic relationships to livestock since many livelihoods in Sudan depend on livestock and the importance of livestock in an individual’s livelihood was
shown to vary with conflict (Biong Deng 2010). We also consider how an ethnic
group’s ties to biomes, which are defined as mountains, rivers, and grassland, etc.,
relate to conflict. Since the resilience literature links increased resilience to higher diversity and redundancy in the system (Folke et al. 2004), we argue that ethnic groups
that are tied to multiple biomes or those that dominate across one biome have less
conflict (more ability to resist conflict). We also draw on social network concepts and
test whether the density of the resource and socio-political networks or the composition of the textual networks (i.e. number of environmental resources or ethnic groups
in a network) influence conflict or peace. We predict that a complex environmental
and socio-political network may foster more conflict, because there is the possibility
that there are more ties to elements within the network associated with conflict.
1.1 Data
We used the data-to-model (D2M) approach as described by Carley et al. (2011a,
2011b) that utilizes Network Text Analysis (Carley 1997; Popping 2000) to extract
meta-network information (Carley et al. 2011b; Diesner and Carley 2005). Metanetwork analysis is the analysis of individual networks (organization, location, resources, and knowledge) and the integration of these networks. We downloaded all of
the electronically available articles from the Sudan Tribune (www.sudantribune.com)
from 2003 to 2010. Then we de-duplicated the data and resolved anaphors (Carley et al. 2012). We then coded the text with our thesaurus (content dictionary) that
was developed via both an apriori and inductive approach. Words identified apriori
included words such as agricultural commodities listed on the Food and Agriculture Organization website and other relevant glossaries. Words identified inductively
included high frequency words (appearing > 20 times across all years) within the
text that were not classified according to our apriori thesauri. We classified all coded
words according to socio-political (knowledge) and environmental (resource) characteristics following the Outline of Cultural Materials categories (Murdock 1983) as
a guide. Locations were identified using the National Geospatial Intelligence Agency
dataset for Sudan. This dataset provides geospatial coordinates for over 25,000 locations in Sudan. Ethnic-group organizations were classified in terms of ethnic and
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linguistic groupings by Richard Lobban, a subject matter expert who has worked in
Sudan for over thirty years (Lobban 2010). We then converted the coded texts to metanetworks using AutoMap (Carley et al. 2011a). AutoMap first codes the text according to the thesauri. It then generates a relational matrix (network) according to word
co-occurrences. If coded words appeared within seven words of another coded word,
then a tie was created between those words. Both one mode (knowledge by knowledge; resource by resource; organization by organization; location by location) and
two mode (organization by knowledge; organization by resource; and organization by
location) networks were generated. We used only two mode networks in our analyses.
ORA (Carley et al. 2011b) offers the flexibility to change and merge meta-network
categories and thesauri entries because in one analysis an organization can be considered a resource, while in another analysis, and organization can be a resource. We
used ORA software (Carley et al. 2011b) to run node-level and network-level statistics. We unioned the networks for eight years of Sudan Tribune articles for this study.
1.2 Ethnic group level (N = 42) peace and conflict analysis
We created and visualized a two-mode (organization by a merged environmental resource and socio-political) meta-network (see Fig. 1). The environmental resources
coded for words related to biomes and land cover, agricultural crops, and land use,
etc. Socio-political terms were all concepts that were not specifically environmental
and included terms such as severe conflict, economy, infrastructure, ideology, etc.
The nodes were sized by degree, which is the number of adjacent nodes to a given
node, which, in this case, means the number of times that concept was tied to another
concept in the Sudan Tribune from 2003–2010. We did not control for a multiple
report of the same conflict in one article. This means if the Nuer ethnic group, for
example, was associated with the word peace two times in one news article, then the
data would show that this link appeared two times, not one time. However, given the

Fig. 1 Meta-network of ethnic groups (square) by merged environmental and socio-political terms (pentagons). The socio-political terms include concepts such as severe conflict, as well as concepts related to
politics, ideology, and the economy. Environmental resource terms include land use, livestock, and biomes
and land cover. Nodes are sized by degree centrality (the number of adjacent nodes to a given node)
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(a)

(b)
Fig. 2 Environmental resource (a) and socio-political knowledge (b) spheres of influence for the Murle
ethnic group. For another ethnic group to appear in the sphere of influence, they must be connected via an
environmental resource or socio-political knowledge node

sheer volume of the texts analyzed for a concept to frequently appear, it most likely
is picking up on multiple reports of the concept rather than one news article report.
From this meta-network, we created two different spheres of influence for each
ethnic group (N = 46), which was the unit of analysis. The sphere of influence
for an ethnic group, which is conceptually similar to an ego network for an ethnic group, is all of the nodes associated with that ethnic group and the relationship
among those nodes. The first sphere of influence was the ethnic-group organization
by environmental-resources network (Fig. 2a) and a second sphere of influence was
the ethnic-group organization by socio-political knowledge network (Fig. 2b). For an
additional ethnic group to appear in the sphere of influence, they had to be tied to
the main ethnic group via socio-political or environmental resource terms. For example, the Murle ethnic group environmental-resource sphere of influence network
(Fig. 2a) shows that the Murle were tied to the Dinka, Bor, and Nuer ethnic groups
via livestock. The socio-political network (Fig. 2b) shows that the Murle had sociopolitical ties to the Dinka, Neur, and Bor, and, in addition, to the Bari and Madi ethnic
groups, and others. All ethnic groups were connected because they co-occurred with
severe conflict terms in the text. The ethnic group sphere of influence networks were
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used to generate variables for a regression analysis. The dependent variables in the
regression analysis, CONFLICT and PEACE, include degree centrality1 of the (1) severe conflict node and (2) the peace making node (Table 1). Degree centrality for
these variables was used because it measures connectivity in ego networks (McCarty
2002), which are similar to spheres of influence networks. A higher degree centrality
of severe conflict would indicate that the ethnic group analyzed in that profile had
many connections to severe conflict. Independent variables in the regression model
include network-level metrics that create a profile of the structure (density) of the environmental (ENV_DENSITY) and socio-political (SOCP_DENSITY) networks of
the ethnic group. We also measured the composition of the networks by calculating
the number of environmental (ENVNODES) and ethnic group nodes (ETHNODES)
in each network to create a richness value. Two node-level metrics include BIOMES
and LIVESTOCK. The degree centrality of biomes gives an estimate of the number
of distinct habitat types (diversity) that can be accessed by an ethnic group or the
dominance (redundancy) that one ethnic group has over a biome, while the degree
centrality of the livestock node, estimates how dominant livestock is to an ethnic
group’s livelihood.
We checked for multi-colliniarity (see correlation matrix Table 2), transformed
the variables as needed, and ran the regressions with all variables. We eliminated five
cases due to lack of sufficient information about these ethnic groups for analysis.
We also eliminated the ORGNODE since it was highly inter-correlated with another
independent variable.
1.3 Ethnic group richness & conflict frequency by location analysis
To model ethnic-group overlap and severe conflict at a given geographic location
we used the geospatial extension of ORA to export a unioned 2003–2010 network
of (1) ethnic group by location and (2) severe conflict (a node of the socio-political
network) by location. These data were imported into ArcMap (ESRI 2011) and we
joined these data by their geographic location and visually displayed ethnic-group
richness (number of ethnic groups) and frequency of severe conflict terms associated
with each geographic location from 2003–2010. We then tested whether more ethnic groups at a given location was associated with frequency of severe conflict via
correlation analysis. We then examined unique cases, that is, those with many overlapping ethnic groups and a lower frequency of severe conflict and those with few
ethnic groups overlapping and high frequency of severe conflict co-occurring at the
same location.
2 Results
2.1 Ethnic group level (N = 42) peace and conflict analysis
An ethnic group that had more ties to CONFLICT within their sphere of influence
also had more ties to LIVESTOCK (Table 3; Fig. 3). The Erenga and the Berti ethnic
1 Degree centrality measures were normalized by the maximum possible number of nodes they could be

connected to (N − 1).
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Table 1 Descriptive statistics of the variables used in the analysis. All metrics are calculated on the sphere
of influence for each ethnic group
Variables

Description

Level of
measurement

Mean

Standard
deviation

Range

Log of Severe
Conflict
(CONFLICT)

The log of the normalized degree
centralitya of words associated
with severe conflict in the
socio-political ethnic group
sphere of influence network

Node

0.174

0.203

0–1

Peace Making
(PEACE)

Normalized degree centrality for
words associated with the
establishment, maintenance or
attempts toward peace in the
socio-political sphere of
influence network

Node

0.335

0.293

0–1

Biomes and Land
Cover (BIOMES)

Normalized degree centrality for
words associated with biomes,
that is, geographical areas
defined by certain ecological
patterns, e.g. forests, rivers,
desert in the environmental
sphere of influence network

Node

0.153

0.268

0–1

Log of Livestock
(LIVESTOCK)

The log of the normalized degree
centrality of livestock within
each ethnic group’s sphere of
influence. Livestock represents
words associated with cattle,
goats, herding, etc.

Node

0.143

0.214

0–0.7

Environmental
Network Density
(ENV_DENSITY)

The average strength of ties
across all possible ties for each
ethnic group’s environmental
sphere of influence network

Network

0.633

0.406

0–0.97

Socio-political
Network Density
(SOCP_DENSITY)

The average strength of ties
across all possible ties for each
ethnic group’s socio-political
sphere of influence network

Network

0.892

0.148

0.03–1

Ethnic Nodes
(ETHNODES)

Number of ethnic groups present
in the ethnic group’s
socio-political sphere of
influence

Network

3.804

3.862

1–18

Environmental
Nodes
(ENVNODES)

Number of environmental nodes
present in the ethnic group’s
environmental sphere of
influence

Network

3.304

3.546

1–12

Dependent variables

Independent variables

a Degree centrality measures were normalized by the maximum possible number of nodes they could be
connected to (N − 1)

−0.072

0.460

−0.134

0.130

ENVNODES

0.100

−0.181

SOCP_DENSITY

ETHNODES

0.125

0.200

0.558

ENV_DENSITY

0.130

0.126

1.000

0.688

LIVESTOCK

0.296

0.417

0.077

0.266

0.526

0.058

BIOMES

1.000

1.000

BIOMES

PEACE

PEACE

CONFLICT

CONFLICT

0.125

−0.072

−0.047

0.334

1.000

LIVESTOCK

0.314

0.142

−0.135

1.000

ENV_DENSITY

Table 2 Pearson correlation matrix for variables used in regression analysis. Number of observations: 41

1.000
0.739

−0.876

ETHNODES

−0.728

1.000

SOCP_DENSITY

1.000

ENVNODES
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Table 3 Regression coefficients and p-values for the CONFLICT and PEACE regression analyses
Level of
metric

Variables

Coefficient for
CONFLICT
model

–

CONSTANT

−0.247

0.070

0.226

0.628

node

BIOMES

−0.045

0.475

0.639

0.006

p-value

Coefficient for
PEACE model

p-value

node

LIVESTOCK

0.345

0.000

0.148

0.498

network

ENV_DENSITY

0.091

0.015

−0.039

0.752

network

SOCP_DENSITY

0.240

0.082

0.044

0.926

network

RESNODES

0.019

0.003

−0.001

0.969

Fig. 3 Scatterplot of
CONFLICT [the log of the
normalized degree centrality of
severe conflict for the sphere of
influence for the ethnic group]
by LIVESTOCK [the log of the
normalized degree centrality of
livestock terms as determined by
the sphere of influence for each
ethnic group (see Fig. 2a for
example sphere of influence)].
Ethnic groups labeled

groups, which had many connections to conflict and livestock, are located in known
areas of conflict in western Sudan. Another group scoring high on both axes is the
Turkana, who are located near the border of Kenya where cattle is critical to people’s livelihoods. The regression model with CONFLICT as the dependent variable
was highly significant (adjusted r 2 = −0.662; p = 0.000). Ethnic groups that had
more connections with severe conflict in their sphere of influence (CONFLICT) had
more to ties to livestock (LIVESTOCK), their sphere of influence had more environmental terms (ENVNODES), and they had more ties to these environmental terms
(ENV_DENSITY).
An ethnic group that had more ties to PEACE within their sphere of influence
also had more ties to BIOMES (Table 3; Fig. 4). The Sere and the Turkana scored
highest on BIOMES and PEACE. The PEACE regression model was also significant (adjusted r 2 = −0.186; p = 0.030). Ethnic groups that had more connections to
peace terms (PEACE) within their sphere of influence had more ties to biome terms
(BIOMES) suggesting ecological diversity may have mitigated the potential for conflict. No network-level metrics were significant.
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Fig. 4 Scatterplot of PEACE
[the log of the normalized
degree centrality of peace terms
in the sphere of influence for the
ethnic group (labeled) by
BIOMES [the log of the
normalized degree centrality of
biome terms as determined by
the sphere of influence for each
ethnic group (see Fig. 2a for
example sphere of influence)].
Ethnic groups labeled

Fig. 5 Scatterplot of the
frequency of severe conflict
reports by number of ethnic
groups at the same geographic
location from 2003–2010 as
reported in the Sudan Tribune
online newspaper. Select
locations are labelled

2.2 Ethnic group richness & severe conflict frequency by location
Ethnic-group richness at an x, y location and the co-occurrence of severe conflict
at the same location were highly correlated (r = 0.619; p = 0.000) and show similar findings when they are geospatially visualized (Figs. 5 & 6). The northern Sudan
capital of Khartoum was the location with the highest co-occurrence with severe conflict and Khartoum had ties with the most ethnic groups in the text. Other cities that
had high conflict and ethnic richness included Ash Shimaliyya, reportedly the most
populous city in the north, Jonqoley, the most populous city in the south, and Juba,
the capital of the Southern Sudan after the secession. Some locations, such as Ajok,
had high ethnic richness and fewer reports of severe conflict. Figure 6 shows the pos-
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Fig. 6 Geospatial visualization of the ethnic group richness and the number of reports of severe conflicts
at a given location as per the Sudan Tribune from 2003–2010. A sole grey circle (no outlined circle associated) represents reports severe conflict in a location but no ethnic groups. A sole outlined circle (without
a grey circle) shows multiple ethnic groups associated with that location but no severe conflict

itive association between severe conflict (grey circles) and number of ethnic groups
(outlined circles) by location.

3 Discussion
3.1 Conflict
According to the regression analysis, within an ethnic group’s sphere of influence,
greater ties with livestock activities, associations with environmental resources, and
denser environmental-resource networks resulted in more ties to severe conflict. This
means that it is not just associations with environmental resources or livestock that is
important, but the structure of how these resources were tied to other ethnic groups
and resources. At this time, we don’t have the data to show whether it is scarcity
or abundance of livestock or other environmental resources that determine the effect
on space so we cannot determine whether our data support Gilmore’s research on
abundance (2005) or whether it is scarcity of the resource itself that is connected to
conflict as outlined by Homer-Dixon (1994, 1999). Based on the articles, however,
there appears to be more support to the scarce resource hypotheses if we view land
or space as the scarce resource. Our work may have the closest link to Ross’ (2004a,
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2004b) work on distribution of resources because it may not matter whether resources
are abundant or scarce, but rather the relationships among people with each other and
with the environment that best predicts conflict.
Textual information confirms some of our findings on livestock and severe conflict. According to the Sudan Tribune (2007), on March 25, a group of Erenga rebels
reportedly attacked a group of Arabs and stole 300–400 sheep and, as a consequence,
five people died. The Turkana ethnic group shows how overlapping interests with
other ethnic groups over space, in addition to livestock livelihoods, may play a role
in conflict severity. Some of the Turkana live in the Nadapal Belt region in northern
Kenya that borders southern Sudan. The Turkana have been in constant conflict with
the Toposa ethnic group of southern Sudan over cattle (McEvoy and Murray 2008).
The Toposa people desire the Kenyan lands occupied by the Turkana pastoralists because they are attempting to separate themselves from the Dinka and Nuer ethnic
groups, which are more dominant groups (API 2009). According to the Sudan Tribune (Osinde 2005), the Toposa people raided 500 cattle from the Turkana April 29,
2005, leaving at least 14 people dead in the conflict. The Dongiro have raided cattle
from the Turkana on April 14th, 2005, stealing 2,600 goats and leaving seven people
dead (Osinde 2005). More cattle were reportedly stolen on August 24/25 and 29th,
2008 from the Turkanas and, again, people were killed and abducted (Sudan Tribune
2008). Interestingly, these reports would not make it into standard databases of conflict where larger death thresholds are required for the conflict to be included.
3.2 Peace
Ethnic groups that had salient connections with biomes in their sphere of influence
had more reports of peace. However, no other structural features of the sphere of
influence network were relevant. Buhaug and Gates (2002) did not find a relationship with conflict and forested areas and mountainous regions and we found biomes,
which would include forest and mountains, to be associated with peace in our model.
Our metric, however, did not test forests or mountains specifically, but rather either
the diversity or redundancy of those resources. If resources are rare, as we suspect,
having access to multiple biomes or having a strong connection with one biome,
may mitigate conflict. This analysis also possibly supports Folke et al.’s (2004) work
that relates resilience to diversity. In this study if we consider peace as a simplistic
operationalization of resilience (Cumming et al. 2005), more peace was related to
more biomes, which may represent diversity. In our current analysis, however, we
cannot tease apart whether the high centrality measures for biomes was because an
ethnic group dominated across one biome or occupied multiple biomes. However,
this may entail the inclusion of other data sources to more thoroughly answer the
question.
The Turkana are also associated with peace and they may be accessing additional
biomes to mitigate conflict. Biomes are likely showing up because Turkana are associated with Lake Turkana. According to Yongo et al. (2010), the pastoralist Turkana
are taking up fishing in Lake Turkana because of conflicts with cattle and challenges
to pastoralist livelihoods because of climate change. While this study focused on
Turkana that live close to Ethiopia, it does show that Turkana are tapping new biomes
as a means to escape or mitigate conflict.
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3.3 Geospatial overlap of ethnic groups
Our findings lean toward supporting the theory that conflict among ethnic groups
is tied to competition over resources, which, is a component of Horowitz’ (1985)
theory on ethnic conflict, though he doesn’t find this as an all-encompassing theory
to explain ethnic conflict. The salience of social structure and how it is related to
natural resources in our analysis may explain a little bit of Horowitz’ (1985) concern
that ethnic conflict theories don’t explain why ethnic groups follow elites. The hidden
relationships that can be identified via network analysis can perhaps advance ethnic
conflict theory in new ways. While we didn’t test ties with specific elites, we could
do this with a future analysis.
Ethnic-group richness was associated with more severe conflict. This provides
support to Raleigh’s (2010) and Sambanis’ (2001) findings. Also there are cases
where there is high ethnic group overlap and less cases of severe conflict, like in
Ajok, Sudan. These locations need to be examined in more detail to understand why
this case has high ethnic group richness and low levels of severe conflict. A recent
news article by Hamilton (2011) on the conflict in Abyei and spillover effects featured Ajok and the potential for Ajok to support peace. The article (Hamilton 2011)
reports that a UN official said “Agok was agriculturally productive. If you draw people here now they will be able to plant by next year. It will avoid getting them into a
cycle of dependency on aid.” This information supports the notion that associations
with biomes mitigates conflict. Future research should compare characteristics of locations with many ethnic groups and less conflict to better understand how landscape
features interact with social structure and conflict.
3.4 Limitations and future research
The data obtained in this research would be nearly impossible to obtain in the field.
While there are limitations, and the data is only modeling what is reported on in an
English language newspaper, we view the interrelationship of environmental issues
with people as perhaps one of the reasons behind the debate over resource scarcity
and abundance. Maybe it isn’t scarcity or abundance, but structure of the relationship
among people and the environment that can offer a new understanding of conflict.
Likewise, the role of ethnic group relations may be broader and more complex than
can be measured at site-specific locations. For example, it could be that in areas with
little ethnic group overlap but severe conflict may face overspill effects of violence in
nearby areas with higher levels of ethnic group overlap. Still we only have point data
on ethnic group location and we are working to develop a more comprehensive map
that describes ethnic group distribution over space.
Future research will involve examining networks over time and incorporating relationships with other organizations and actors from an expanded set of textual sources,
in addition to refining our thesauri. We are also working to address the valence values
of the terms. These tools can be used to select sites for future ethnographic research
in the area to understand the patterns reported on in the Sudan Tribune and hopefully
will serve to advance our understanding of conflict.
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4 Final comments
Conflict in Sudan was examined using advanced text analysis techniques to assess
how ethnic group strife is related to environmental and geographic factors using readily available textual sources. We found that resource linkages among ethnic groups
were a determinant of severe conflict. Those groups that had either a strong connection to one biome or those that were tied to multiple biomes had more peace.
This suggests that competition over the means of livelihood is critical. The finding
that overlapping ethnic groups also is tied to conflict also lends supports that conflict
may be over competition for resources. As such, interventions that exacerbate the
competition are likely to be ineffective. As alluded to in the discussion above, future
research should tease apart how abundance or scarcity of resources affects the distribution of environmental resources in a temporal context, possibly through changes
and expansions in existing coding schemes.
Working with data at a finer resolution and unit of analysis than the COW and
UDCP/PRIO datasets, we offer new perspectives in comparison to other research.
What this study shows is that there are currently opportunities to mine textual sources
of data to test existing theoretical models in the literature at temporal and spatial
scales unheard of in the past. This can open a promising avenue for both model building and testing using only textual and geospatial data for inquiries into a whole range
of theoretically interesting problems.
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