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Abstract
The two basic and most important factors for development of any nation are peace and
security. Thus, clear and concerted efforts must be made, to reduce all forms of violence and
their associated fatalities in order to achieve peace and security in a nation’s socioeconomic
enclave. But, this must be borne out of a good understanding of the pattern and dynamics of
violent acts. This study examined the clustering and diffusion of violence against civilians
(VAC) in Nigeria between 1999 and 2015. Data were extracted from the Armed Conflicts
Location and Events Data Project (ACLED). Nearest neighbour and hierarchical nearest
neighbourhood cluster analyses were carried across the dataset. About 63% of events
occurred between 2012 and 2015, and the highest number of events was recorded in 2014.
The first 6 months have on average about 54% of total events. There was an increase in the
number first order hierarchical clusters with increasing number of events which resulted in a
change from localised cluster of events in the southern part of the country to a dispersed and
pervasive occurrence across the country. 65% of the clusters formed across the years
occurred between 2011 and 2015 and the pattern of these clusters shows an escalation type of
diffusion. Across the years a number of local government areas were found to consistently
have VAC events, thus showing an indication that such places remained as sources of shock
and consequently influenced neighbouring locations in a network of adopters and influencers.
This formation clearly highlights the contagion (ripple) effect in the spread of violent acts
across the country.
Keywords: Hierarchical clustering; Spatial diffusion; Spatial pattern, Violence against
civilians
1.0

Introduction
Peace and security are the most important factors for development of any nation. This
was captured in the Sustainable Development Goals (SDG). This goal highlights need for the
promotion of peaceful and inclusive societies, assess to justice and the building of effective,
accountable and inclusive institution as pertinent for sustainable development (United
Nations Sustainable Development Goal 16). It is, thus clear that a concerted effort must be
made, to reduce all forms of violence and their associated fatalities. To monitor the
achievement of this goal, effort must be made to track and analyse pattern and intensity of
conflicts in order to evaluate current efforts and identify areas for improvement. Evidently,
proper analysis of conflict data can provide better understanding of local and regional
conflicts as well as support the development of measures that can foster peace and harmony.
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It is in this vein that this study examined the clustering and diffusion of VAC between 1999
and 2015.
Across the globe, examination of the trend in armed conflict revealed that since the end
of the Second World War up to around 1990, there was an upward trend in the number of
intrastate armed conflicts (Themnér and Wallensteen, 2011). But from the 1990s to 2010, a
sharp drop in the number of intrastate armed conflicts existed, while extrasystemic, interstate
and internationalised intrastate armed conflicts have more or less disappeared or stabilized
(Themnér and Wallensteen, 2011). Thus, there has been a long-term decline in the number of
conflicts since the end of the Cold War. However, the pattern and intensity varies across
regions, Africa (31.6%) and Asia (29.3%) have the highest proportion of the total number of
conflicts between 1989 and 2010. Thus, highlighting the need to build peace and security for
development across these regions; a slight upward trend in the number of conflicts was
recorded in the 2000s, majorly around the Arab region (Centre Systemic Peace, 2016).
Globally, there is a downward trend in the deaths per million in relation to political violence,
however, total displaced persons have been increasing since the 1980s and has stayed high
over the years (Centre Systemic Peace, 2014).
Critical observations have shown that there are associations among, qualities of conflicts,
governance and development in societal-systems (Centre Systematic Peace, 2007). Therefore,
a relationship exists between the societal systems within a country or across a region and the
level of violence or armed conflicts observed. Hence, a poor system characterised by
incoherent and unstable governance, polarization and stagnant or distorted systemic
development will often create the perfect condition for conflict. In essence, the trend of
conflicts could be linked to the systemic development across regions and countries in the
world. Between 1997 and 2011, Nigeria has a relatively low per capita rate of violence, albeit
being the highest in Africa (Raleigh and Urdal, 2007). Furthermore, events are becoming
more clustered and organised, similar to what is being observed in other parts of West Africa.
The country also witnessed a 3 folds increase in violence when the 1997 – 2001 incidents are
compared to the 2007 – 2011 incidents, with a shift from being contained in the southern
region to a more dispersed and diffused events carried out by many actors across central and
northern states (Raleigh and Urdal, 2007).
Location plays a significant role on human activities and it is evident in economic
activities (efficiency of business, cost of production, market access), sociocultural
(livelihood, traditions and culture), and politics, etc. This often leads to the concentration of
businesses/industries, events and activities at specific locations. A significant body of work
exists on the importance of location for economic development, e.g. Hall and Jones (1999);
Mellinger, Sachs, and Gallup (2000); (Sachs, 2003); Allen, Bourke, and Gibson (2005).
However, it is also important to acknowledge the relevance of social and political factors in
shaping the pattern of long term social and economic development. Evidently, the attributes
of a place as well as the interplay between social, economic and political factors creates a
condition which often affects current and future development (Path Dependence) of the
people. With this in mind, it is therefore important, that the spatial pattern as well as the
pattern of spread armed conflicts (especially VAC) is examined to shed more light on the
interaction between space and such events. Incessant occurrence of armed conflict will surely
have impacts on economic growth, per capita income as well as other social, economic and
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demographic indicators. Therefore, such study is of great social, economic and political
importance.
Spatial heterogeneity refers to the unevenness in the distribution/intensity of
events/traits/ relationship across a region. It is often related to the first order spatial effect.
This effect is evident in the distribution of different processes and events across every aspect
of human existence. This, thus create the agglomeration of particular events and activities in
some places. In the light of this, Buhaug and Rød (2006) examined why and where civil wars
occur, taking into consideration the variation in intensity of various exogenous factors over
space. The study shows that territorial conflicts are more likely in locations with sparse
population near the borders, far from the capital city and with smooth terrain. Furthermore,
conflicts over state governance have a higher likelihood at densely populated regions, near
resources rich locations and capital cities. Fearon and Laitin (2003) argued that some of the
factors that put a nation at risk of a civil war include poverty, slow economic growth, rough
terrain and large population. These two studies pointed to the importance of location
attributes but their measurement scales were based on places with different attributes or
characteristics. Spatial clustering of violent act has been reported extensively and some works
have even suggested that there is an element of diffusion process in such spatial process. For
example, Loftin (1986) articulated that some forms of violence are analogous to disease and
has the potential to spread (to vulnerable places and people) and the process by which they
spread can be likened to the diffusion of innovation (contagious transmission). Assaultive
violence, such as simple and aggravated assaults were found to have a propensity to cluster
around agglomerations of alcohol outlets (in Cincinnati, USA) and most importantly,
spatially denser outlet distribution have more propensity for clusters of assaultive violence
(Grubesic and Pridemore, 2011). Considering two scenarios (relocation and escalation of
conflicts), the work of Schutte and Weidmann (2011) shows that civil wars exhibit a pattern
of diffusion, which could be likened to escalation (spatial expansion of conflict site). In those
studies, they identified two forms of diffusion types for violent acts – escalation and
relocation. Escalation refers to spread to other places with the initial source of shock still
experiencing the shock, while relocation shows spread with movement away from the initial
source of shock i.e., event no longer taking place at the initial source of shock but relocated to
another location.
From the foregoing, it is clear that the study of spatial clusters is very important in
understanding pattern of conflicts and potential implication of such pattern on neighbouring
locations. Mapping such pattern could also reveal the pattern of spread thereby providing
opportunity for intervention to stem the growth of violent acts. It is therefore pertinent, to
understand the spatial pattern formed by VAC as it is a very common type of armed conflict
in the country. This would also support evidence driven policy making in peace building as
well as political and socioeconomic planning for the country.
2.0
Methodology
Study area
Nigeria is the most populous country in Africa, with a population of about 182.2
million, which accounts for about 47% of the total population of West Africa (The World
Bank Group, 2015, 2016). It is a federation with 36 states and Abuja is its Federal Capital
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Territory (FCT). It is further divided into 774 Local Government Areas (LGA) which spreads
over an area of 923,768 square kilometres. The country also has wide ethnic diversity often
reported as over 250 (Central Intelligence Agency, 2015). Recent data from the World
Development indicators (The World Bank Group, 2016) shows that, about 46% of the
population live below the national poverty line while 49% of the rural population have access
to improved water sources. Furthermore, it has an average life expectancy at birth of 52.7
years, which is below the region’s average of 56 years. The low average life expectancy is
attributed in part to violence against civilians and a number of other factors such as the
increasing level of violence during this period which reduced the crude export of the country.
Gross National Income per capita has also witnessed a steady increase over the years and
currently stands at $2,820. Gross Domestic Product (GDP), however had sharply declined
from $568.5 billion in 2014 to $481.1 billion in 2015 (The World Bank Group, 2016).

Figure 1: Study area and incidence of violence against civilians location from 1999 to
2015
Data
Data from the ACLED was used for the study. It consists of location and dates of all
reported conflicts (political violence and protests) across 60 developing countries. Data
gathering began in 1997. The study utilised the version 6 of the dataset (1997 and 2015), but
analyses concentrated on events between 1999 and 2015 (Figure 1) especially for event type VAC. This was selected as it has the highest frequency over this period (Table 1).
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Table 1: Tallies of event by categories (1999 - 2015)
Event Categories
Headquarters or base established
Non-violent transfer of territory
Battle-Non-state actor overtakes territory
Battle-Government regains territory
Strategic development
Remote violence
Battle-No change of territory
Riots/Protests
Violence against civilians
Total

Frequency
4
13
25
107
280
354
2120
2417
2903
8223

Method of Data Analysis
Descriptive analysis was carried out to examine the distribution of the events over the
period of interest. In order to examine the distribution across time, frequency of events across
each year and month was computed. Spatial analysis was carried out using CrimeStat
software (Levine, 2010) while visualisation was done with the ArcGIS environment (ESRI,
2015). In order to examine the level of spatial clustering of effects, nearest neighbourhood
analysis (nearest neighbour index - NNI) was carried out and this was carried up to the 10th
order of neighbours. The purpose for this is to capture the first order spatial effect i.e., spatial
heterogeneity – unevenness in the distribution of events across the country.
Furthermore, clusters identified were, hierarchically clustered, this is meant to identify
the different orders of cluster (nearest neighbour hierarchy – NNH), thereby giving an
indication of pattern of spread. For this, cluster of unusually close points constitute the 1 st
order, and the examination of these 1st order clusters for unusual closeness leads to the 2nd
order clusters and so on. Convex hull was constructed around each of the cluster after 100
simulations. Convex hull was selected instead of an ellipse, because it has higher accuracy
since it is defined by the data rather than abstraction as in the case of an ellipse. The
identification of NNH clusters is meant to map the pattern of spread or diffusion process
taking place as well as the potential for second-order spatial effect – tendency of intensity of
events at a location to influence neighbouring locations.
3.0
Results and Discussion
Distribution of Violence against Civilians Events
From 1999 to 2015, there were a total of 2903 recorded events, about 63% of which
occurred between 2012 and 2015. The trend (Figure 2) shows that the number of event began
a steep increase from 2010 to 2012, and the highest number of events were recorded in 2014.
The indication is that the situation observed in the recent years (from 2010) is different from
the number of events in previous years. However, the annual trend has the potential to hide
subtle patterns across the individual years as well as location.
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Figure 2: Frequency of event across the years
Across the months, March and April have slightly more events (i.e., 10% each of total
events) while December has the lowest number of events. However, 54% of the total events
occurred within the first half of the year (Table 2). The pattern displayed by this monthly
trend, highlights the tendency of some months to have more events than others. But, it is not
clear from this computation, whether the pattern is persistent over the years.
Table 2: Frequency of events over months
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

Frequency

260

245

294

291

267

221

261

203

258

201

204

198

2903

Percent

9.00

8.40

10.10

10.00

9.20

7.60

9.00

7.00

8.90

6.90

7.00

6.80

100

In order to ascertain the persistence of monthly pattern recorded in Table 2, monthly
pattern across each year was explored. Breakdown by year (Table 3) shows that the highest
number of event in 1999 occurred in the months of June (25% of total events for the year). In
2000, about 28% of events occurred in May, while for 2001 August and September had the
highest number of events. In the case of 2002 and 2004, May witnessed the highest level of
VAC events. In 2003 and 2015, March had the highest event number, while in 2006 and
2015, the highest number of events was recorded in February. January recorded the highest
number of events in 2007, 2009, 2010 and 2011. However, July also shows similar
contribution to the total events as January in 2009. It was only in 2012, that December
recorded the highest number of events over the period under consideration.

93

Table 3: Event distribution over the months
Year 99 00 01 02 03 04 05 06
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

2
2
3
3
5
15
7
5
6
2
5
6

2
1
4
2
12
5
2
3
2
5
4
1

3
3
2
3
3
1
3
7
7
4
6
6

1
4
7
2
10
8
7
2
9
3
6
5

11
7
14
7
11
7
10
5
4
4
6
3

8
7
12
11
15
6
9
6
4
5
11
7

4
4
2
8
6
4
6
5
4
5
1
4

Total

61

43

48

64

89 101

53

07

08

09

19
11
10
12
10
10
15
4
10
11
2
7

6
6
7
8
8
8
3
9
8
6
8
8

12
4
10
3
5
5
12
2
7
1
7
4

44 121

85

1
9
4
2
2
4
4
6
1
4
3
4

10

11

31
17
32
22
11
8
7
8
7
8
8
14

20
10
16
27
7
3
6
13
8
7
7
2

12
29
19
15
34
27
31
31
23
29
33
38
39

13
20
27
43
35
24
23
32
30
68
21
41
26

14
44
52
51
52
55
57
52
34
46
47
33
35

15
47
62
62
60
56
26
55
41
38
35
18
27

72 173 126 348 390 558 527

From this analysis, there are indications that some months are more likely to have
considerably higher incidence of VAC than others. However, looking at the peak event
period (months), there is no definite pattern (temporal heterogeneity). This is expected since
different period may presents different opportunities for perpetuation of such acts at different
locations due to social, cultural and environmental factors.
Exploring Spatial Heterogeneity – First order Effect
Nearest neighbour analysis reveals whether the locations of events are more clustered
than it would have been as a result of random chance. This provided an indication of the
spatial heterogeneity across VAC events. To explore this effect, the nearest neighbour index
for 10 orders of neighbours was computed for each year, thereby allowing for exploration of
spatial heterogeneity across the years.
Table 4: Nearest neighbourhood index for VAC events across Nigeria
Order
1
2
3
4
5
6
7
8
9
10

99
0.40
0.39
0.54
0.64
0.66
0.65
0.74
0.75
0.74
0.75

00
0.55
0.47
0.47
0.46
0.55
0.66
0.75
0.79
0.79
0.79

01
0.41
0.67
0.87
0.80
0.87
0.86
0.88
0.86
0.84
0.86

02
0.53
0.51
0.67
0.86
0.84
0.81
0.77
0.80
0.81
0.80

03
0.52
0.59
0.60
0.69
0.69
0.75
0.79
0.80
0.83
0.88

04
0.49
0.51
0.52
0.54
0.61
0.64
0.66
0.71
0.78
0.77

05
0.63
0.71
0.84
0.86
0.88
0.86
0.85
0.84
0.88
0.88

06
0.44
0.61
0.54
0.54
0.63
0.65
0.61
0.58
0.57
0.60

Years
07
0.31
0.33
0.57
0.62
0.65
0.70
0.66
0.65
0.67
0.67

08
0.59
0.62
0.64
0.67
0.68
0.69
0.69
0.69
0.71
0.72

09
0.37
0.47
0.49
0.57
0.66
0.75
0.79
0.77
0.77
0.79

10
0.28
0.40
0.42
0.50
0.54
0.56
0.58
0.61
0.60
0.60

11
0.47
0.46
0.52
0.55
0.54
0.53
0.53
0.53
0.56
0.55

12
0.35
0.39
0.42
0.46
0.50
0.55
0.56
0.55
0.56
0.57

13
0.37
0.39
0.51
0.54
0.57
0.61
0.63
0.65
0.66
0.70

14
0.46
0.56
0.57
0.59
0.62
0.64
0.66
0.66
0.67
0.69

15
0.41
0.49
0.53
0.57
0.60
0.67
0.68
0.69
0.70
0.72

Results of the nearest neighbour analyses over time and across orders of neighbours
reveal the level of clustering of VAC over the period of interest (Table 4). The result shows
that, 1999, 2002 and 2011 have second order neighbours occurring closer than it would have
been due to chance (i.e., distance between an event location and its third neighbour is closer
than what is expected for a randomly distributed event). However, for 2001, 2003-2010 and
2012-2015, first order neighbours are much closer than any other neighbour order. In
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comparison to all others, events occurring in 2000 are much more clustered at the fourth
order neighbour, showing that for this year as the number of neighbour increases clustering
increases up to the fourth order. It should be noted that for most of the years, the NNI values
shows that the observed average distance is smaller than the mean random distance (NNI <
1). Thus, clearly indicating that spatial distribution of VAC events is not due to random
chance. However, the deviation from the mean random distance begins to decline as the
number of neighbours increases (for most years). Clearly, pattern of clustering of events
varies across years, but for most of the years, first order clusters have the highest level of
clustering. The lowest NNI value was recorded for 2010 (0.28, 1st order) even though it has a
considerably lower number of events when compared to 2012-2015. This gave an indication
that events for this year are restricted to a small number of locations which are very close. A
look at the first order NNI values also show clearly that 2010 is the most clustered of all the
years (NNI = 0.28), while 2005 have the most dispersed events pattern.
From the analysis, it is evident that across the years, events are clustered and the level
of clustering is much more than would be expected if the events were to be spatially random.
This clearly confirms, the expectation that event of VAC is unevenly distributed across the
country. This is expected since such events are most likely to take place in populated places.
However, the question then is, are there some places with higher probability of occurrence (or
intensity) of such event than others? As such if the distribution is different from random,
there is need for confirmation of where such divergence occurred and if the clusters are
statistically significant.

Figure 3: Hierarchical Spatial Clusters for Events in 1999 and 2000
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Hierarchy of Spatial Cluster
In 1999, there was a total of 61 events scattered around the country. However, there are
st
two 1 order NNH clusters (Figure 3). The smallest 1st order cluster occurred around Lagos
State, within Ikeja, Ajeromi-Ifelodun, Mushin, Lagos Island and Eti-Osa Local Government
Areas (LGA) with a total of 17 events. The second and the largest cluster was found over an
area spanning Delta (Isoko South, Ughelli North, Isoko North, Uvwie and Warri South) and
Bayelsa States (Sagbama, Yenagoa, Kolokuma/Opokuma) with a total of 17 events. This
shows that 56% of all events across the country in 1999 occurred within the 1st order NNH
clusters.
There were 43 events in 2000 and, 46.5% of these events occurred across two 1st order
NNH clusters (Figure 3). There were 14 events occurring within Lagos State especially
within Lagos Island LGA. The second hierarchical cluster (1st Order) spanned across Cross
River and AkwaIbom States. This cluster is made up of 6 events over four LGAs (Uyo, Mbo,
Ikot-Ekpene and Calabar Municipal).
The result indicates that for these two years, recorded VAC events were concentrated across
limited number of places across the country, namely, Lagos, Delta, Bayelsa, Cross River and
Akwa Ibom States.

Figure 4: Hierarchical Spatial Clusters for Events in 2001 and 2002
Across 2001 and 2002, there is only one first order NNH cluster for each year, and
these clusters spanned over Lagos and Ogun State in the South Western part of the country
(Figure 4). A total of 48 events were recorded in 2001, and the only NNH cluster found for
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this year is located within Lagos State. This cluster is made up of 16 events spanning across
nine LGAs (Lagos Island, Lagos Mainland, Eti-Osa, Oshodi-Isolo, Agege, Ikeja, Alimosho,
Kosofe and Ojo LGAs), representing a third of the total number of events for the year. In the
case of 2002, the 1st order cluster (Figure 4) found spanned across Lagos and Ogun State.
This cluster encompasses 19 events (about 30% of total events). These events are located
across six LGAs; namely, Oshodi-Isolo, Lagos Island, Agege, Alimosho, Itako-Ijaye (Lagos
State) and Shagamu (Ogun State).
Location of events across these two years (2001 and 2002) shows an overlap, which
indicates that there may be interaction between location of events across years i.e., essentially
a place found vulnerable last years is likely to attract incidence in the following year.

Figure 5: Hierarchical Spatial Clusters for Events in 2003 and 2004
In 2003, there are six 1st order NNH, encompassing about 50% of total events. These
clusters (Figure 5) can be found spanning across Rivers (11 events), Lagos (8 events), ImoAnambra-Enugu (8 events); Anambra/Delta States (5 events), FCT (6 events at a point) and
Delta (6 events at a point). In addition, a 2nd order NNH cluster was also found joining four of
the 1st Order NNH cluster found in Delta, Rivers, Imo and Anambra States. Essentially out of
the six 1st order NNH found across the country four are within the Niger Delta region, one in
the south-western part of the country while one is found in central region of the country
(FCT-Abuja Municipality LGA).
There are six 1st order NNH clusters found for events across 2004 (Figure 5). These
clusters encompass 63 events out of a total of 101 events for the year. Two of the clusters are
found in Plateau State. One of the cluster encompasses 17 events occurring across Quaanpa,
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Langtang North, Wase, Mikang, Shendam LGAs, while the second cluster has a total of 6
events within a small area of Jos North LGA. Within the Niger Delta region, Delta State has a
cluster with 16 events across Sapele, Ughelli North, Burutu, Warri South, Warri South-West
LGAs while Rivers State recorded 9 events within the identified 1st order cluster around
Degema, Port Harcourt, Bonny and Asari-Toru LGAs. For Lagos State, events (8) are
concentrated around a small area within Lagos Island LGA. And in the case of Kano State, 7
events were recorded around the cluster across areas within Kano Municipal, Bichi and
Wudil LGAs.

Figure 6: Hierarchical Spatial Clusters for Events in 2005 and 2006
The result shows an overlap in area, with events becoming more widespread across
the country especially with the emergence of 1st order clusters around the Northern region.
However, there is an increase in intensity of events over space with the emergence of the 2nd
order cluster in the Niger Delta region in 2003.
A total of 53 events were recorded in 2005, giving rise to one 1st order NNH cluster
(Figure 6) with 11 events (21%). This cluster spreads across two States and over six LGAs
namely Abeokuta South, Ijebu Ode (Ogun State), Lagos Island, Eti-Osa, Ikorodu, and Ikeja
(Lagos State). This gives an indication that while events may have been spread over space
there is a minimal level of clustering across the location of such events. However in 2006,
there were 44 events across the country, which resulted in two 1st order NNH clusters (Figure
6). These two clusters encompasses 31 events with one cluster covering substantial part of
Bayelsa State (16 events) and events occurring across Sagbama, Southern Ijaw, Ekermor,
Brass and Kolokuma/Opokuma LGAs. The second cluster (15 Events) spanned across Abia
and Rivers States, with events occuring around Degema, Bonny, Port Harcourt and Asari98

Toru in Rivers State and within Ugwunagbo in Abia State. These results gave an indication
that most of the VAC events are concentrated across a few locations (Rivers, Bayelsa and
Abia State) during the year 2006.

Figure 7: Hierarchical Spatial Clusters for Events in 2007 and 2008
There was a considerable increase in the number of events from 2006 to 2007, with
number of events growing from 44 in 2006 to 121 in 2007 (Figure 2). The analysis shows
that, there are two 1st order NNH cluster (Figure 7). This implies that there was no concurrent
increase in clusters due to increase in total events. However, these two clusters accounted for
about 64% of total number of event across the country in 2007 and were located within
Rivers and Bayelsa States. In the case of Bayelsa, 40 events were recorded which occurred
within Yenagoa and Sagbama LGAs. For Rivers State, 37 events were recorded across
Emuoha, Obi-Akpo, Akuku-Toru, Bonny and Port Harcourt LGAs, essentially the Southern
part of the State. A clear indication from the results is that events are much more
concentrated around small regions in the southern part of the country – especially the Niger
Delta.
The 2008 record shows a total of 85 events, a reduction from the previous year.
However, events show a wider spread compared to 2007 which witnessed more events. There
are three 1st order NNH (Figure 7) and these clusters accounted for about 43% of total events
for the year. One of the cluster spans across Lagos and Ogun State, cutting across 10 events
occurring within Agege and Lagos Island LGAs (Lagos State) and Ewekoro and ObafemiOwede LGAs (Ogun State). Another cluster, with 19 events cut across southern part of Rivers
and AkwaIbom States. These 19 events occurred with Port Harcourt, Akuku-Toru and Bonny
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LGAs of Rivers State and Ikot-Abasi of Akwa-Ibom State. The last cluster has 8 events
across Bayelsa State, with events occurring within Yenagoa, Sagbama and Ekeremor LGAs.
The result shows that there is a considerable overlap in location of events across 2007
and 2008, giving an indication that such areas of overlapping are becoming hotspots for VAC
in the country. Compared to other years, the pattern is more or less similar to previous years
except for 2004 where events were much more spatially dispersed than any other year
previously discussed.

Figure 8: Hierarchical Spatial Clusters for Events in (a) 2009 and (b) 2010
There are 72 recorded cases of VAC in 2009, and the analysis revealed that three 1 st
order NNH clusters were found across the location of such events (Figure 8). Moreover these
three clusters cover around 46% of total events recorded. One of the clusters were found
across events (20) which took place in Rivers State over five LGAs (Emuoha, Port Harcourt,
Bonny, Ahoada West and Eleme). Another cluster is located across Bayelsa State with 6
events covering four LGAs (Southern Ijaw, Nembe, Sagbama and Yenagoa). Delta State has
the last cluster with 7 events taking place across Warri South-West, Burutu, Ughelli North,
Warri South and Ukwani LGAs.
However, in 2010, the number of events increased considerably from 72 in 2009 to
173 which led to the formation of eight 1st order NNH clusters and one 2nd order NNH cluster
(Figure 8) encompassing about 61% of the events for the year. A cluster with 34 events was
formed across Bauchi and Plateau States (North western part of Plateau State). These events
took place within Jos North, Jos South, BarkinLadi, Riyom and Mangu LGAs (Plateau State)
and Tafawa-Balewa LGA (Bauchi State) on the South western border with Plateau State.
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Nineteen events concentrated around Maiduguri formed a cluster in Borno State, while
fourteen events occurring across two LGAs (Egor and Oredo) in Edo State also formed one
of the eight 1st order NNH clusters identified. Furthermore, the fourth cluster, has a total of
eleven events, spanning Rivers and Abia States, with events occurring within two LGAs in
Abia State (Aba South and Ukwa West) and Port Harcourt LGA in Rivers State. Along the
easternborder of FCT with Nassarawa State another cluster was formed, with a total of eight
events occurring within Abuja Municipality (FCT) and Karu LGA of Nassarawa State. Eight
events across Lagos and Ogun State formed another cluster in the South western region of the
country. These events occurred within Lagos Island and Ajeromi-Ifelodun LGAs (Lagos
State) and Ado-Odo/Ota LGA in Ogun State. Delta State has a cluster of 6 events which
occurred within three LGAs, namely Burutu, UghelliNorth and Warri South. The last cluster
was located in Bayelsa State with 6 events occurring within Sagbama and Yenagoa LGAs.
The 2nd order NNH identified, 1st order cluster that were unusually close to one another, and
in this case clusters formed over Edo, Delta, Bayelsa, Rivers and Abia State formed the basis
for the creation of the 2nd order NNH cluster in 2010.
The result shows a continuous divergence from the early years where events are
concentrated across limited number of places. With increasing spread across new areas and
persistence of events at some location, clusters occurred closer, especially in the Niger Delta
region, where events that used to be sporadic in previous years are now beginning to coalesce
into larger tract of violence prone landscape.

Figure 9. Hierarchical Spatial Clusters for Events in 2011 and 2012
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In 2011, 126 events were recorded which resulted in four 1st order NNH clusters
(Figure 9) which accounted for about 59% of the events for the year. Maiduguri LGA in
Borno State recorded 31 events which formed a cluster over a small area within the LGA. In
Plateau State, another cluster was formed around 27 events taking place within Jos North, Jos
South, Barkin Ladi and Bassa LGAs (north western part of the State bordering Kaduna and
Bauchi States). A cluster in Kaduna State formed by 9 events across four LGAs in the south
eastern part of the State close to the cluster formed in Plateau State. Another cluster was also
formed with 7 events within a small area of Kaduna North LGA in Kaduna State.
These results show a clear shift from localisation of event across southern part of the country
to spread across the Northern part of the country in 2011. There are now more and more
events, clustering around a number of locations across the Northern region and a trend is
forming around Plateau, Kaduna and Borno States.
In 2012, there was a dramatic increase in the number of incidences of violence against
civilians, with an indication that a pattern which has not been challenged is now becoming an
established norm. A total of 348 events took place across the country (Figure 2 & Table 3).
These events led to the formation of twelve 1st order NNH and one 2nd order NNH clusters
(Figure 10) covering a total of 202 events (58%). Most of the events (71) across the identified
clusters occurred within Borno State forming two 1st order clusters. The first one has 65
events spreading across 2 LGAs (Maiduguri and Jere), while the second has 6 events
concentrated within Magumeri LGA. There are 32 events forming a cluster across Plateau
State within Jos North, Jos South, BarkinLadi and Riyom LGAs. Moreover, within Plateau
State another cluster was formed near the previously identified cluster in the State. This was
formed within Riyom and BarkinLadi LGAs of Plateau State. These areas have previously
witnessed act of violence in the past. In Kano State, a cluster was formed around 21 events
across Kano Municipal and Tarauni LGAs. Concentration of events (28) around Potiskum
and Damaturu LGA led to the formation of two 1st order NNH in Yobe State. And in
continuation of the trend previously recorded, a cluster also appeared across Lagos and Ogun
State, formed around 13 events and cutting across Ikeja, Lagos Mainland, Lagos Island,
Ikorodu LGAs in Lagos State and Ado-Odo/Ota LGAs in Ogun State. Eleven events across
Kaduna State formed a cluster across Kaduna North, Kaduna South and Chikun LGAs.
Across Anambra and Delta State, 7 events were found to be unusually close, forming a 1st
order NNH cluster over Awka South, Idemili South, Njikoka, Onitsha North and Anambra
East LGAs of Anambra State and Oshimili South LGA of Delta State. A cluster was also
found in Adamawa State covering 6 events occurring within Gombi and Yola North LGAs.
Rivers State also have a cluster with 6 events within Port Harcourt LGA.
The unusual proximity of the four 1st order NNH across Yobe and Borno States led to
the formation of the 2nd order cluster. These results indicate an increasing number of events
as well as closer proximity, which signify a contagion effect. Essentially, across the country
there is an increase in VAC events at a level that has never been witnessed in recent past.
And these acts are now occurring at similar location which indicates a lack of enforcement or
lack of ability to enforce the law at these locations.

102

Figure 60: Hierarchical Spatial Clusters for Events in 2013 and 2014

In 2013, seventeen 1st order NNH clusters were identified (Figure 10) and these
clusters accounted for about 48% of the total number of events. In essence, close to half the
events occurred within a number of locations. Four clusters were found in Borno and
Adamawa States. These clusters have a combined total of 72 events and with events
occurring within Kodunga, Jere, Maiduguri, Damboa, Gwoza and Bama LGAs of Borno
State and Madagali LGA of Adamawa State. In Plateau State, two clusters were formed
around a total of 38 events across Jos South, Jos North, Barkin Ladi, Riyom, Kanke,
Langtang North and Wase LGAs. Lagos and Kano States have similar number of events (11)
formed around a cluster, but the convex hull around the events in Lagos State extend across
Mushin, Surulere, Amuwo-Odofin, Ojo, Lagos Island, Eti-Osa, Ikeja, Ikorodu and OshodiIsolo LGAs. The identified cluster in Kano State formed around 11 events which were
concentrated around a small area within Kano Municipal LGA. Ekiti, Rivers, Anambra States
have one cluster each around seven events across 4, 3 and 4 LGAs respectively. Two 1st order
NNH clusters were found in Zamfara State each with 6 events around (a) BirinMagaji and
Zurmi LGAs) and (b) Anka LGA. One cluster each was found across Kaduna (Sabon-Gari,
Kudan LGAs), FCT (Abuja Municipal LGA), Delta (Udu and Ughelli North LGAs) and
Benue (Agatu LGA) with each cluster formed around 6 events. With the proximity of events
across Borno and Adamawa States, a 2ndorder NNH cluster was identified covering the four
1st order clusters identified within these two States. The results indicated the continued
dispersion of VAC events across the country, and the north east experienced the majority of
the incidence recorded for the year. Clearly, from the second order cluster, there is an
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indication that the location is potentially contributing to the pervasiveness of these incidences
within this region.
In 2014, there are 558 events leading to the identification of twenty seven 1 st order
NNH clusters (Figure 10) which accounted for about 48% of total events. In essence, around
48% of the total number of events occurred at unusually close proximity of one another.
Two 2nd order clusters were also identified, thus showing where there are closer than
expected nearness of the 1st order clusters identified. Across Borno and Adamawa States, a
total of 132 events, scattered across these States resulted in the formation of thirteen 1st order
NNH clusters. This is a significant jump from previous years for these States. Ten of the
clusters were also located across Kano, Kaduna, Plateau, Nassarawa, Taraba and Benue
States, with a total of 108 events. Three clusters were formed across Rivers, Edo and Bayelsa
States (with a total of 20 events) while, Lagos State has one cluster formed around 11 events.
Two identified 2nd order cluster were formed across the 1st order cluster. These were found
across Kaduna, Plateau and Nassarawa States (four clusters) while Borno and Adamawa
States had nine clusters. These results show that there was an increase in the spread of events
over the years. In addition to this, places with events in the past years witnessed a
consolidation of events i.e., a situation whereby events continue to happen around the same
location year after year, thus indicating that such a location is more or less conducive for
perpetrators of such violent acts.

Figure 11: Hierarchical Spatial Clusters for Events in 2015
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In 2015, a total of 527 events formed twenty two 1st order NNH clusters across 233
events (Figure 11). In addition to this, two 2nd order NNH clusters were formed across, eight
clusters. There was a spatial extension of the events across the North eastern region of the
country, with clusters now forming not only in Borno and Adamawa State, but also forming
across Gombe and Yobe States. Across these four States, a total of ten 1st order clusters were
found. Six clusters were also formed over 58 events across, Kano, Kaduna, Plateau and
Benue States and as well as the FCT. Five clusters formed over 47 events recorded across
Anambra, Rivers and Bayelsa States while one cluster was formed over 12 events spreading
across Lagos and Ogun States.
From the foregoing, it is evident that, incidences of VAC developed from being
localised at a handful of locations in the Southern and South Western States into a persistent
occurrence spread across the entire country. With this growth comes also the increasing
number of clusters formed around events at some locations. Moreover, about 65% of the total
1st order clusters identified were formed over events occurring between 2011 and 2015. The
hierarchical clusters formed highlight these important clusters and over the years a number of
locations (LGAs) consistently showed up. Thus, identifying areas where conditions are more
conducive for perpetuators and most likely difficult for enforcement agencies in dealing with
these acts of violence. Moreover, these locations could be seen as points of shock in the
system and consequently are able to influence their neighbours to become adopters (a
network of influencers and adopters) of violent acts.
Furthermore, the patterning of clusters gave an indication of a contagion effect. This
situation can be clearly seen across each year whereby events spread around a central area
and beyond. In essence, nearby locations around the central location or zone of initial events
often have incidences going in one direction or the other, which indicates that there is a kind
of resistance along a particular direction (thus preventing the spread only in certain direction).
The most central event within the convex hull formed around each of the clusters gave an
indication of likely initial point of shock while the boundary indicates a zone of influence
around this event. Thus, this illustrates a network of adopters and influencers. In addition, the
secondary hierarchical cluster, gave an indication of a bigger network which shows a network
of smaller local system linked up.
4.0

Conclusion and Recommendations
Across the time of reference (i.e.1999-2015) for this study, the trend of violence against
civilians was deduced and the conclusion is that across the country incidents are on the
increase. But the increase is not pervasive. Occurrence across the country showed a
localisation (south and southwestern region of the country) in the early years (1999-2009)
and an increase in intensity and spread (north, north central and north east) from 2010
onwards. Even though, there is an increase in total number of events over the years, events
are not persistent in space, a considerable amount of the total events are isolated. Essentially,
events became more pervasive across different parts of the country. This is in line with the
findings of Raleigh and Urdal (2007) which gave a clear indication of a continuation of the
trend they reported.
From the analysis of the nearest neighbour, it is evident that, the hypothesis of spatial
randomness can be rejected i.e., locations of these events are closer than it would have been,
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if the events were to be due to pure chance. Thus, there are underlying factors which make
specific locations more attractive for the perpetuation of violent acts. Moreover, with a clear
understanding that events are clustered and not random, the study determined the places
where clusters exist over the period of the study.
The pattern of clustering is suggestive of possible diffusion process (Hagerstrand, 1968).
From the NNH cluster analysis results, the study concludes that resulting pattern of VAC is
not spatially random but are higher near a location of origin, culminating in a wave like
pattern over time (similar to distance decay function). Essentially, the nearby locations or
immediate neighbours (mean information field) to the origin of the initial shock are adopters
in a system of contagious diffusion of violence across the country. Another factor for the
spread could be attributed to the tendency for perpetuators to move to nearby places away
from the zone of initial shock to avoid detection by the enforcement agency thereby leading
to more incidences in such places. Therefore, socially and spatially proximate locations are
likely to influence one another and have similar incidence rates (Loftin, 1986; Mears & Bhati,
2006; Stretesky, Schuck, & Hogan, 2004).
The clusters formed across the country over the years highlights the importance of
understanding spatial pattern and location. With tendencies for closer location to exhibit
similarity in attributes, perpetuators are likely to commit same acts within the same region.
Moreover, this fits into the context of the rational choice theory whereby offenders look to
maximise their gains and minimise their risk and effort. This is in line with the argument
presented by Buhaug and Rød (2006) that there are exogenous factors which co-varies with
the spatial distribution of conflicts. Disaggregated analysis carried out, for example by
different scholars (e.g., Buhaug and Lujala, 2005; Hendrix and Glaser, 2007 and Raleigh and
Urdal,2007) have shown the importance of GIS and local factors in the evaluation and
identification of conflict triggers. However, there are endogenous factors which create a
system feedback for counts or occurrence of violence across a region. And these must also be
taken into consideration in subsequent analyses.
The spatial analyses presented information which could support current and future effort
in peace building while also identifying locations with needs for proactive conflict resolution
as well as enforcement measures. With the examination of the most dominant event types,
there is also the need to examine how this type of event triggers or relate to other types.
Furthermore, there is a clear need for a comprehensive investigation of the triggers and risk
factors leading to these events.
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