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Abstract 
This thesis identifies a discrepancy in the understanding of peace as a need for further efforts 

to be made in both the conceptualization and operationalization of what peace is. Working 

from the pluralistic multidimensional view of what peace could be defined as, dictated by 

the works of Dietrich (2014), Kovacs-Söderberg and Höglund (2010) and Davenport et al. 

(2018), this thesis set out to explore structures present in the descriptive variables of 

peacefulness found in the Global Peace Index data set. Through a multivariate cluster 

analysis, six clusters emerged. These inhibited differing magnitudes of the set of variables, 

that served as the basis for profiling and labelling of the clusters. Five of the clusters were 

defined as varying levels of internal and external qualities, behaviors and attitudes. The 

sixth cluster served as a more peaceful category, containing most countries traditionally 

understood as peaceful. The thesis concluded in a result that encourages the use of the 

clustering as a tool for peace categorization but lacked in the power of explaining variations 

of the most peaceful category. Concluding that the included variables proved to be 

inadequate when attempting to uncover variations of observations that are considered more 

peaceful, suggesting that additional variables are needed to capture the variety between 

these observations.  
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1. Introduction 
 

“We the peoples of the United Nations determined to save succeeding 

generations from the scourge of war […] And for these ends to practice 

tolerance and live together in peace with one another as good neighbours, 

and to unite our strength to maintain international peace and security…” 

 (United Nations, 1945) 

 

Above is an extract from the preamble of the United Nations Charter. An agreement of all 

UN member states to uphold peace globally. Although peace is a concept that exceeds 

borders, cultures, religion and even time as some sort of universal understanding, no 

cohesive definition has ever been agreed upon. The field of peace research differs from its 

disciplinary siblings of conflict studies and international relations in that it is somewhat 

underdeveloped and perhaps even misguided. Peace research has been described as sciences 

about how to avoid negative goals instead of achieving positive ones (Galtung, 1975a, p. 

163). Hence why most books regarding peace actually center around war and violence, not 

peace (Mac Ginty, 2006, p. 12). A well-known conceptualization of peace is the Negative 

peace, most commonly associated with Johan Galtung (1975b, p. 130), which does just that. 

It operates from the notion of violence, providing a classification tool that separates the 

‘negative’ aspects of peace that refers to the presence of direct violence in a society, and the 

‘positive’ dimension that also takes into account structural or indirect violence and is 

sometime referred to as ‘social justice’. The measurement of the positive peace in empirical 

research is problematic and remains a theoretical concept with vague criterion (Davenport, 

et al., 2018, p. 38), the negative peace on the other hand, is well established.  

 

Furthermore, almost all peace-keeping, and peace-building operations undertaken through 

international efforts applies the notion of the liberal democratic peace (Mac Ginty, 2006, 
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pp. 33-34). This understanding of peace is so dominant that alternatives gain no recognition. 

It is a western understanding of what peace is and could be, that is by no means agreed upon 

by all peoples where these operations take place. It could generate a peace that is 

unsatisfactory to the recipients and risk failure. In addition, the converse of the liberal 

democratic peace is unclear. An illiberal undemocratic peace could be view from a number 

of perspectives. Thus, a discrepancy of the understanding of peace is established, providing 

this thesis a starting point. These two examples of peace definitions also serve the purpose 

of illustrating the restricted theoretical developments made in this field. They exemplify two 

issues in peace studies. One is simply too general to gain any real insight into the qualities 

of a peace. The other is a stand-alone or ideal-type based concepts of peace, of which there 

are many others, that lack cohesion in the sense that they are based on individual criteria. 

These concepts are therefore separate from each other and unable to be compared or used 

as complementary explanatory tools. In this state, the conceptualizations of pace lack in the 

fact that they are not able to evaluate magnitudes or a comparative quality of peace.  

 

A suggested solution would be to formulate a theoretical definition of peace that can be 

established as a supreme value or a goal that all countries can agree upon and strive to fulfill. 

But the need for an overarching ‘supreme’ definition of peace is also contested. Here, the 

discussion centers on the balance between preciseness and consensus (Galtung, 1975a, p. 

163), like most theoretical and political issues. To agree on a common definition may 

implicate the preciseness and in extension the explanatory power of the definition. At the 

same time, precision may create disagreements leading nowhere. Hence why many 

researchers have abandoned this idea to instead focus on the notion of ‘many peaces’, 

viewing the concept of peace as a plurality (see Dietrich, 2014). This is echoed by 

Davenport et al. who argues that the current definitions of peace has a tendency of adopting 

a dichotomous view, hiding the variance in the concept (2018, p. 28). 
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A notable contribution to the field of peace research is Kovacs-Söderberg and Höglund’s 

(2010) multidimensional classification scheme using the “Peace triangle”. The modification 

of Galtung’s conflict triangle to instead analyze dimensions of peace was utilized to 

conceptualize variations of peace in societies characterized by recent war settlements. They 

argued that the post war situation enables the establishment of different types of peace 

depending on contextual dimensions. Relating back to the peace triangle, the attitudes, 

behavior and conflict issues would dictate the kind of peace that will follow, allowing for 

three classifications respectively. Depending on if and how attitudes have changed, 

polarized, unjust or fearful peace could emerge (Kovacs-Söderberg & Höglund, 2010, p. 

382). Behavioral changes would lead to partial, regional or insecure peace (Kovacs-

Söderberg & Höglund, 2010, p. 379). How conflict issues have been addressed would lead 

to unresolved, contested or resolved peace (Kovacs-Söderberg & Höglund, 2010, p. 376). 

Compared to the stand-alone concepts of peace, Kovacs-Söderberg and Höglund’s peace 

triangle enables a tool to evaluate and rank countries on the same criterion. These nine 

categories are a step away from the stand-alone concepts of peace and towards constructing 

coherent and relational types of peace, of which this thesis aims to contribute to.  

 

1.1. Purpose and research question 
The aim of this thesis is to investigate the concept of peace through an exploration and 

identification of structures of peacefulness on a macro level. To do this, the following 

research question is formulated: How can we account for variances in peace? To answer 

this question, this thesis proposes the use of cluster analysis to explore the variations present 

in the measurements of peacefulness found in the Global Peace Index (GPI). Where the GPI 

is ranking countries from an aggregated score of peacefulness, this study is instead focusing 

on the variation of peacefulness within the indicators. This is done to create categories of 

peace that will be distinctly different from each other and able to rank countries as more or 

less peaceful than others based on their corresponding category.  
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1.2. Delimitations 
This thesis is restricted to the accessible data. The time period from 2008 to 2018 is not 

decided upon from a theoretical point of view but rather a realistic delimitation due to the 

available material. This is further deliberated upon in chapter four, with a closer look at the 

empiric material.  

 

1.3. Outline of the thesis 
In the next chapter the contextual history and theoretical grounding of the study is presented. 

It is done by a brief summary of previous peace research and a discussion of what peace is 

and how it can be measured and evaluated. Focus is put on the work of Davenport et al. 

(2018) who introduced four criteria of a definition of peace, as well as the operationalization 

of peacefulness behind the descriptive variables included in the Global Peace Index data 

set. Following the theoretical base of the study, the methodology is presented in chapter 3. 

The quantitative multivariate cluster analysis used in this study is thoroughly outlined and 

discussed to achieve transparency of the rather subjective process. In chapter 4, the material 

is presented and assessed on variable selection, outliers, the need for standardization and 

the measurement of similarity. The analysis and results are presented next, in chapter 5, 

going into detail of how this study was conducted, presenting the findings and labelling the 

identified clusters. Lastly, the concluding discussion of the findings is presented in chapter 

6, reflecting on the thesis contribution and elaborating on further research.  
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2. Theoretical framework 

2.1. Conceptualizing peace  
A common trend in peace research is the conceptualization of peace referencing episodes 

of violence. Peace would thus be understood to exclusively exist as a converse to war or 

violent conflict. This is exemplified by the possibly most well-known concept of the 

negative peace, as presented by Johan Galtung (1975b), viewing peace as the absence of 

personal or direct violence. Davenport et al. views this as “conflict centric” (2018, p. 18), 

providing definitions of peace that clumps together countries who only recently saw the end 

of a conflict with countries that has a long tradition of peace. They argue for these being 

theoretical conceptualizations of nonviolence, not necessarily peace. Yet, the absence of 

war is considered to be the most basic denominator for most peace definitions and should 

be considered a cornerstone or a prerequisite for both conceptualizing and measuring peace. 

 

Michael Sullivan (1991, p. 8) defines peace as “minimal militarism in pursuit of political 

objectives”. It is not purely defined by the absence of war but adds that manifestations of 

militarism as organized violence or otherwise should be minimized, both in external and 

internal affairs. This definition expands on the notion of peace as not merely non-war. John 

Paul Lederach highlights the violence against individuals when defining peace. Stating it to 

be “an adaptive process-structure of human relationships characterized by high justice and 

low violence; an infrastructure of organization or governance that responds to human 

conflict through nonviolent means as first and last resorts; a view of systems as responsive 

to the permanency and interdependence of relationships and change” (1999, p. 30). This 

variable has gotten increasingly more importance with the turn of warfare from mainly 

interstate war with low civilian casualties to an increase of intrastate conflicts utilizing terror 

and blurring the lines between military and civilian targets (Kaldor, 2012). This notion is 

also important in the definition of Royce Anderson who views peace as “a condition in 

which individuals, families, groups, communities, and/or nations experience low levels of 

violence…” (2004, p. 113). Additional dimensions are added by John Finnis (1996) and 
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Raimo Väyrynen (2000) who incorporates social justice, rule of law and political freedom 

when respectively defining peace. Väyrynen’s definition also includes a notion of trust in 

security when stating that “low past, present and future probability of using serious coercive 

force between and within nations” is essential (2000, p. 112). From this brief overview of 

peace research and definitions, we can conclude that the core of peace is the absence of war 

but that is also is a matter of social dimensions and a sense of security, be it political or a 

fear of violence. We may also understand peace as being present (or absent) on several 

levels in society. Several of the aforementioned definitions include internal and external 

dimensions, some focus on the individual level, others on the relationship between states. 

Terms such as ‘groups’ or ‘communities’ are providing further diversification, not limiting 

peace to being centered around states.  

 

2.2. Defining peace 
Further developments in the study of peace is offered by Davenport et al. (2018, p. 184) 

who presented the idea of conceptualizing peace as a continuum where it is “theorized, 

defined and measured in ways that facilitate cumulative research within and across borders”. 

They presented an idea open for modification through interdisciplinary empirical research 

to reconceptualize what peace is and how it can be understood. This means that they did not 

pin point the exact indicators for peace but rather provide a means to apply them as to 

understand and evaluate peace regardless of context. They based their work on a recognition 

that research should be able to distinguish graduations of peace and peacefulness 

(Davenport, et al., 2018, p. 13) rather than view it as a dichotomous concept where all 

countries not at war or active in conflict is considered the same. For this they formulated a 

set of criteria for a definition of peace, viewed in Figure 1. The continuum of peace was 

derived from a need for development within the field of peace studies, where the previous 

dichotomous and stand-alone concepts of peace were lacking in explanatory power. Like 

Earl Babbie explains, the construction of a scale or a continuum would “offer more 

assurance of ordinality by tapping the intensity structures among the indicators” (Babbie, 
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2004, p. 167). Instead of thinking of peace as an absolute or isolated situation, the quality 

of peace would prove to far better explain the dimensions and the variety of peace and put 

them in relation to each other. It would describe the relational value of the qualities or 

indicators that is applied to a conceptualization of peace (Davenport, et al., 2018, p. 189).  

 

Figure 1: Framework for defining peace 

 

The framework for defining peace is used to theoretically construct and evaluate emerging 

categories of state peacefulness. It will serve as a guide for the suggested categorizations in 

this thesis. 

 

2.3. Operationalizing peacefulness 
Peacefulness is a descriptor of peace, inhibiting the same dimensions as the chosen 

conceptualization. It is the measurable qualities of a latent variable. Meaning that when 

investigating peace, peacefulness would provide the empirically observable value(s) of a 

state’s characteristics and actions.  

 

The Global Peace Index is one of the leading measures for global peacefulness. Peacefulness 

is defined from a perspective of negative peace, as defined not just by the absence of war, 

but also the presence and fear of violence (Institute of Economics and Peace, 2018, p. 78). 

This is done through three domains: Ongoing conflict, Safety and Security and 

Framework for defining peace: 
(1) Peace is not a catch-all category reflecting the researcher’s preferences nor the dichotomous 

notion of simply the absence of conflict or violence, 

(2) peace should not be equated with political stability, 

(3) it should be able to be observed in all societies and 

(4) the definition should be operational so that it can be measured through a large number of 

observations or objects (Davenport, et al., 2018, p. 186). 
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Militarization. The domains are connected to each other with variables that could be argued 

to represent both cause and effect. Variables such as political instability could prove to 

influence and be influenced by other variables. Political instability is measured on the basis 

of the risk of significant social unrest, effective and legitimate mechanisms for transfer of 

power between governments, oppositional parties or other groups, power concentration and 

accountability and the risk of a negative effects of international tensions (Institute of 

Economics and Peace, 2018, p. 84). These measurements can affect and be affected by 

variables such as Relations neighboring countries, Likelihood of violent demonstrations and 

variables concerning both external and internal conflicts that can rise from political 

instability but also be the cause of it.  

 

The dimensions of peace identified in chapter 2.1. are all present in the GPI data set. To 

measure state to state level peacefulness the GPI utilizes variables such as Number, duration 

and role in external conflicts and relations neighboring countries. Individual-state relations 

are measured with variables such as Number and duration of internal conflicts, Number of 

deaths from internal organized conflict and Political Terror Scale, not only capturing the 

levels of violence, but also the fear of violence (or trust in security), social justice and 

political freedom. Individual to individual relations are represented in Homicides per 

100,000 people and Level of violent crime to name a few. It also measures the military 

strength of each country through variables measuring how militarized a country is. Here 

some economic factors place a role. Variables describing this are Weapons import and 

export, Military expenditure as a percentage of GDP and Number of armed services 

personnel per 100,000 people among many.  

 

Each variable is measured on a scale of one to five where one would indicate a low level of 

the variable, be it a low level of number of deaths in internal or external conflicts or a low 

score of perceived criminality in society, and five would imply a high level of a specific 

measurement (Institute of Economics and Peace, 2018, p. 82). From this we can create 
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groups of peacefulness, where the group profiles will dictate the presence of peace in a given 

situation based on similarities between countries, enabling the creation of a scale where one 

end would dictate a strong presence of peace and the other a strong absence of peace. 
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3. Methodology 

3.1. Research design 
This thesis applies a quantitative exploratory analysis through an inductive approach to 

draw generalizations from a data set of variables describing peacefulness. It is a non-

experimental analysis, meaning that it studies naturally occurring structures, without 

manipulating or controlling them to study the effects (Punch, 2013, p. 209). A multivariate 

data analysis, using statistical software MiniTab and XLSTAT, would benefit the 

exploratory approach and is discussed next.  

 

3.2. Multivariate data analysis 
Multivariate data analysis enables an analysis of several simultaneous measurements on one 

or more objects. All variables are random and interrelated so the effects must be interpreted 

together. Multivariate analysis is used to explain, measure, and predict relationships among 

different combinations of variables. Meaning that the strict definition of a multivariate 

analysis is focused on the analysis of the different varieties (Hair, et al., 2010, p. 4). The 

variate in the multivariate analysis is a linear combination of variables with empirically 

determined weights resulting in a value of the entire set of variables. Selected is the value 

that best achieve the objective of the chosen multivariate analysis technique (Hair, et al., 

2010, p. 5). 

 

This thesis will apply a metric interdependence technique where variables are classified as 

neither dependent nor independent. All variables must be metric but can use non-metric 

variables transformed through dummy variable coding. The variables will be analyzed 

simultaneously to uncover underlying structures to understand and identify how and why 

variables are related to one another (Hair, et al., 2010, pp. 14-5; Sharma, 1996, p. 10).  
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In this study the main focus is to examine the interdependent relationship between the 

countries (viewed as different variables for each year of the time period) included in the 

Global Peace Index data set. To create groups based on certain characteristics of the 

observations, a cluster analysis is appropriate (Hair, et al., 2010, p. 14; Sharma, 1996, p. 12) 

and is introduced next. 

 

3.3. Cluster Analysis – working with complex data sets 
The aim of a cluster analysis is to create meaningful groupings of observations in a data set. 

These groups, or clusters, are mutually exclusive based on similarities, or rather 

dissimilarities, among the entities (Hair, et al., 2010, p. 18). Meaning that each created 

cluster is as homogenous as possible based on the variables in the data set (Sharma, 1996, 

p. 187). The cluster analysis techniques would therefore construct a classification scheme 

for previously unclassified data (Lorr, 1983, p. 1). Since the clusters are internally 

homogenous and externally heterogenous (to a satisfactory extent) the clusters are 

noticeably separate when plotted geometrically and the cluster variate represents the 

mathematical representation of this similarity (Hair, et al., 2010, p. 508). However, unlike 

other multivariate techniques, the variate in the cluster analysis is not estimated empirically 

but rather pre-specified and compared between the objects under investigation.  

 

Cluster analysis is commonly connected to the art of taxonomy. Historically taxonomy was 

widely used by botanists to categorize different species of plants and flowers. The aim was 

to identify the characteristic that defined the essence of different classes of objects. The 

botanists based this on Aristotle’s approach where the essence of a class, the taxon, justified 

membership. If a taxa is identified an object would first be considered part of the genus, or 

the large group of which the taxa is describing, and then to the subgroup, or the species, on 

the basis of the essential characteristics of the subgroups (Lorr, 1983, p. 7). It has been 

suggested that the taxa should be identified through similarity based on multiple 
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characteristics of an object, making it polythetic (Lorr, 1983, p. 8), which is applied in this 

study.   

 

Because the data is unclassified, the number of clusters present is unknown. This provides 

three methodological problems for the cluster analysis, namely the choice of measuring 

technique for interobject similarity, the method for the formation of subgroups or partitions 

based on the similarity measurement and then deciding on the number of subgroups present 

in the data (Lorr, 1983, p. 3). The creation of clusters depends on the similarities, or rather 

the dissimilarities between objects and requires some sort of distance measurement. Next, 

this is explored.  

 

3.3.1. Similarity measurement – the Euclidian distance 

There are three dominating measurements available for interobject similarity. Association 

measurements requires non-metric data and is not applicable here. Correlational and 

distance measurements both utilizes metric data for empirical measurement of 

correspondence. Like the names suggest the correlational measurement advocates similarity 

on the basis of the level of correlation between objects’ profiles. High correlation between 

two objects would indicate high similarity or a correspondence of patterns throughout the 

object characteristics but lacks in portraying magnitudes of the objects. The distance 

measurement portrays similarity through the proximity of the objects from each other. It is 

in reality a measurement of dissimilarity since larger distances indicates lesser similarity. 

Inverse relationship of the distances provides the similarity measurement (Hair, et al., 2010, 

pp. 520-1). Cluster analysis emphasizes magnitudes of objects, making distance the 

preferable choice when measuring similarity.  

 

There are a number of distance measures such as the Euclidean, the Manhattan and the 

Mahalanobis distance. The use of the three measurements are the same and the choice is 
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primarily based on the data and the outcome. Meaning whichever measurement provides 

the desirable result is chosen. In this study, the Euclidean distance is chosen. 

 

The Euclidean distance is sometimes called the straight-line distance because it is the 

measurement of the distance of a straight line between two points. Below is the general 

equation of the Euclidean distance between a point A and a point B in a p-dimensional space 

where ai and bi represent coordinates for points A and B for the ith axis representing the ith 

dimension.  

 

𝐷"# = %&(𝑎) − 𝑏))-
.

)/0

 

Equation 1: General Euclidean distance 

 

To compute the Euclidean distance, which is the true geometrical distance between two or 

more points, we must first take a look at the n-by-p matrix illustrated in figure 2 below. This 

is a representation of a data set where the rows correspond to the objects or observations 

and the columns correspond to the variables. Specific values are represented by 𝑥)2 where 

𝑖	 = 	1, … , 𝑛 representing the object or observation and 𝑓	 = 1,… , 𝑝 representing the 

descriptive variable (Kaufman & Rousseeuw, 2005, p. 4). 

 

       p variables 

𝑛	𝑜𝑏𝑗𝑒𝑐𝑡𝑠

⎣
⎢
⎢
⎢
⎡
𝑥00 ⋯ 𝑥02 ⋯ 𝑥0.
⋮ 	 ⋮ 	 ⋮
𝑥)0 ⋯ 𝑥)2 ⋯ 𝑥).
⋮ 	 ⋮ 	 ⋮
𝑥N0 ⋯ 𝑥N2 ⋯ 𝑥N.⎦

⎥
⎥
⎥
⎤

 

Figure 2: n-by-p matrix 
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Distances are computed to quantify the degree of dissimilarity between objects. It is done 

for each pair of objects (Kaufman & Rousseeuw, 2005, p. 11). In this case we call the two 

objects i and j. The Euclidean distance for unstandardized data reads as follows1:  

 

𝑑(𝑖, 𝑗) = S(𝑥)0 − 𝑥T0)
- + (𝑥)- − 𝑥T-)- + ⋯+ (𝑥). − 𝑥T.)- 

   Equation 2: Euclidean distance for pairwise observations 

 

The Euclidean distance utilizes the Pythagorean theorem, meaning that the distances 

calculated between two points, is the hypothenuse of a right triangle. The two points are 

representing two objects with the coordinates (𝑥)0, … , 𝑥).) and (𝑥T0, … , 𝑥T.). The pairwise 

distances are computed with all objects in the data set. The computed distances can then be 

displayed in an n-by-n matrix, as viewed in figure 3 below, where both the rows and 

columns represent the objects.  

   n	objects	

𝑛	𝑜𝑏𝑗𝑒𝑐𝑡𝑠	

⎣
⎢
⎢
⎢
⎡
𝑑(𝑥), 𝑥)) 𝑑(𝑥), 𝑥T) 𝑑(𝑥), 𝑥[) 𝑑(𝑥), 𝑥N)
𝑑(𝑥T, 𝑥)) 𝑑(𝑥T, 𝑥T) 𝑑(𝑥T, 𝑥[) 𝑑(𝑥T, 𝑥N)
𝑑(𝑥[, 𝑥)) 𝑑(𝑥[, 𝑥T) 𝑑(𝑥[, 𝑥[) 𝑑(𝑥[, 𝑥N)
𝑑(𝑥N, 𝑥)) 𝑑(𝑥N, 𝑥T) 𝑑(𝑥N, 𝑥[) 𝑑(𝑥N, 𝑥N)⎦

⎥
⎥
⎥
⎤
 

  Figure 3: n-by-n matrix containing four observations 

 

The entries on the main diagonal compares an object with itself, making the distance zero. 

The distance matrix is symmetrical which is why most often only the lower triangle is 

presented (Kaufman & Rousseeuw, 2005, p. 16), illustrated in Figure 4 below. 

 

 

 

                                                
1 If the values are standardized all x will be replaced by z, the rest of the equation remains the same. 
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Observations Xi Xj Xk Xn 

Xj d 0   

Xk d d 0  

Xn d d d 0 
    Figure 4: lower triangle of n-by-n matrix containing four observations 

 

Generally, statistic software computes the Euclidean distance automatically in the build-in 

clustering features. However, it is essential to understand the process since it greatly 

influences the clustering. Also, worth noting is that different techniques of clustering 

utilizes the distance measurement differently. Presented in the next section is the 

hierarchical and non-hierarchical clustering techniques, where the hierarchical applies the 

pairwise distance measurement whereas the non-hierarchical utilizes distance 

measurements between the observations and one or more pre-specified centroids or seed 

points. The centroids are assigned to randomly or otherwise selected observations, making 

the complete pairwise distance matrix superfluous, but the logic remains the same.  

 

3.3.2. Two-step clustering 

Choice of clustering technique is dependent on purpose and data. Today an assortment of 

different techniques is available for use, each modified for specific purposes. However, 

there are two main approaches: the hierarchical and the non-hierarchical. Hierarchical 

techniques groups the objects one by one, starting with as many clusters as there are 

observations and ending with one cluster containing all observations (or vice versa). This 

approach is problematic when clustering large samples and does not allow for reassignment 

between clusters. A non-hierarchical clustering solution is generally better at handling 

larger sample sizes and observations remains separate when clustered.  Thus, they have the 

ability to be reassigned to another cluster, whereas the hierarchical techniques merge the 

observations when assigned a cluster. A combination of hierarchical and non-hierarchical 

methods would prove beneficial when strengths of one can compensate shortcomings for 
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the other (Hair, et al., 2010, p. 536). The hierarchical method would provide an appropriate 

number of clusters to then be used as a basis for the non-hierarchical method that allows for 

creating stable cluster solutions. Because the non-hierarchical clustering is very sensitive to 

the prespecified partition and preforms poorly when selected at random, the complementary 

use of the hierarchical clustering would provide a superior solution (Sharma, 1996, p. 217).  

 

3.3.2.1. Agglomerative hierarchical clustering 

The hierarchical technique of choice is the agglomerative method, where the all 

observations begins as individual clusters and are merged into common clusters on the basis 

of the similarity measure, reducing the number of clusters by one for each iteration (Hair, 

et al., 2010, p. 529). The two most similar objects are merged, regardless of the objects 

being two similar observations, one cluster and an observation or two clusters. Using the 

clustering algorithm of complete-linkage that defines similarity within clusters with 

multiple members as the diameter or maximum distance between two members, the risk of 

unintentionally linking together clusters is avoided (Hair, et al., 2010, p. 531). The risk of 

linking together dissimilar clusters is higher when using the minimum distance between two 

subjects as the representative value of the cluster. Merging dissimilar clusters would skew 

the results, providing clusters with low homogeneity. The hierarchical technique provides 

an overview of each clustering, allowing for an evaluation of a suitable number of clusters.  

 

To decide on a number of clusters require some structure and finesse. The decision can be 

based on a number of criteria, but due to the available output we focus on the distance 

between cluster centroids. At every step in the clustering procedure, the distance between 

the two merged clusters are documented. The centroid distance (CD) is the Euclidean 

distance between the two cluster centroids. Since we use the Complete-linkage method the 

CD is the maximum Euclidean distance between all pairs of subjects in a cluster (Sharma, 

1996, p. 200). The number of subjects reduce by one for each clustering step (𝑛 − 1). The 

CD is supposed to be as small as possible when merging clusters, indicating that they are 
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as similar as possible. What we are looking for when deciding on a number of clusters is 

therefore a big leap in distance change (Sharma, 1996, p. 202). This can be measured 

proportionally since the distance increases naturally for each step, in addition to the 

changes from merging subjects. A large change would indicate that the merged clusters 

lessen the homogeny of the cluster variations and the number of clusters present in the 

data is the prior cluster solution. Merging the last two clusters into one, as the last step of 

the hierarchical clustering procedure, will almost always produce the largest increase of 

distance and indicates a two-cluster solution (Hair, et al., 2010, p. 551). However, the 

creation of two clusters seldom meet research objectives, as is the case in this study. A 

two-cluster solution is therefore ignored as it would provide a dichotomous view of peace.  

 

3.3.2.2. K-means clustering 

The k-means clustering represents the non-hierarchical clustering method used in this thesis. 

The data is divided into a pre-specified number of clusters (k) using a similarity measure to 

each cluster centroid. After deciding upon a specific number of clusters, the values of the 

centroids are selected. Normally, this is done through random selection amongst the 

observations (Hair, et al., 2010, p. 554).  

 

With the centroids selected, observations 𝑛 − 𝑘 are assigned to a cluster on the basis of 

nearest centroid, where each observation is assigned to the cluster of which it has the closest 

distance. Using the optimizing procedure, the initial assignments constitute the clusters of 

which the mean observation is recomputed as the corrected centroid. In turn, the corrected 

centroid may change the assignment of the observations (Hair, et al., 2010, p. 534). Each 

iteration is assessed against a convergence criterion. If the value of the change in cluster 

centroids exceed a selected convergence criterion the reassignment process is repeated. The 

process is repeated with corrected centroids each run until the convergence criteria is no 

longer exceeded or no changes between clusters is observed  (Sharma, 1996, p. 203). The 
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clustering would then be considered the final cluster solution of stable clusters and ready 

for the next step, which is the interpretation and labelling.  

The results from the non-hierarchical k-means clustering represents the final clustering 

solution in this thesis. The aim is to identify internally homogenous and externally 

heterogenous clusters which is why the evaluation of the cluster solutions is based on these 

two factors. Internal homogeny is determined by the within class variance and the external 

heterogony is determined by the between class variance. The clusters can be profiled using 

the cluster centroids, meaning that the cluster means for each descriptive variable will 

describe the characteristics of the cluster (Sharma, 1996, p. 211).  

 

3.3.3. Validity and Reliability 

It is important to establish validity and reliability when conducting a cluster analysis. It is 

therefore important to be transparent and clearly disclose each step taken in the process 

since the analysis is made up of a number of subjective choices highly dependent on the 

researcher. The clustering is a heuristic solution that will produce results when there are, 

but also when there are no natural groupings in the data (Sharma, 1996, p. 221).  

 

Validity is most often obtained externally by comparing the emerging clusters with a 

separated criterion. Meaning that correlating the results of the analysis with an independent 

evaluation will uncover the level of validity present in the study (Sharma, 1996, p. 221). In 

this study, this will be a theoretically grounded evaluation. 
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4. The Global Peace Index 
The data used in this thesis consists of a data set covering a ten-year period from 2008 to 

2018. Included are 163 countries after the inclusion of South Sudan in 2011 and Palestine 

in 2016. Asymmetric conflicts, non-state actors and so on are thus not directly included in 

the thesis. However, some aspects of these will influence the indicators in the empirical 

material. Furthermore, no notice to regional differences within countries are given in this 

thesis. Meaning that the observations consists of countries as a whole despite the fact that 

peacefulness may not be consistent throughout the lands and pockets of peace or pockets of 

conflict may be present. Lastly, the relationship between gender and peace is not included 

in this study. Many studies show a link between gender and peace and examples of real-

world implementations of this notion can be observed, as for example the UN Resolution 

1325. The Global Peace Index data set is provided by the Institute for Economics and Peace 

and will not be disclosed in this thesis. 

 

4.1 Variable overview 
Each country is coded as an individual observation for each year. Meaning that all countries 

except Palestine and South Sudan are coded as eleven separate observations with the values 

of the corresponding year. Since Palestine and South Sudan were included after the start of 

the time period they are coded as individual observations for the years included. Palestine 

would therefore be coded as three observations from 2016 to 2018 and South Sudan as eight 

separate observations from 2011 onwards. This modification results in a total of 1782 

observations with 23 metric indicator values each.  

 

The indicator variables in the data set are divided into three groups: indicators for societal 

safety and security, ongoing domestic and international conflict and the degree of 

militarization (Institute of Economics and Peace, 2018, pp. 78-9). All indicators can be 

viewed in Figure 5. Additionally, the indicators are weighted to reflect internal and external 

peacefulness, where internal peacefulness is derivative of 60 % of the total score and 
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external peacefulness is only 40 %. This is motivated by internal peace being a stronger 

indicator for a state being peaceful, leading to a state being more peaceful externally as well 

(Institute of Economics and Peace, 2018, p. 80). 

 

Ongoing Conflict Societal Safety and Security Militarization 

Number and duration of 
internal conflicts 

Number of refugees and internally 
displaced people as a percentage of 

the population 

Volume of transfers of 
major conventional 

weapons as recipient 
(imports) per 100,000 

people 

Number of deaths from 
external organized conflict 

Level of perceived criminality in 
society 

Number of armed services 
personnel per 100,000 

people 
Number of deaths from 

internal organized conflict 
Number of internal security officers 

and police per 100,000 people 
Military expenditure as a 

percentage of GDP 

Number, duration and role in 
external conflicts 

Number of jailed population per 
100,000 people 

Volume of transfers of 
major conventional 
weapons as supplier 

(exports) per 100,000 
people 

Intensity of organized 
internal conflict Impact of terrorism Financial contribution to 

UN peacekeeping missions 
Relations with neighboring 

countries 
 

Number of homicides per 100,000 
people 

Nuclear and heavy weapons 
capabilities 

 Likelihood of violent 
demonstrations  

Ease of access to small 
arms and light weapons 

 Level of violent crime  

 Political instability  

 Political Terror Scale  
Figure 5: List of indicators in the Global Peace index 

 

4.2. Assessing the material 
When preparing for a cluster analysis, the data is examined for missing values and 

multicollinearity. As suggested by Hair et al (2010, p. 518) the researcher needs to 

investigate and address the data on an additional four accounts. These are (1) the size of the 

sample, (2) detecting and handling outliers, (3) assess the need for standardization of the 
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variables and (4) deciding on a similarity measure. Since cluster analysis is unable to 

evaluate all possible partitions of the material2, these underlying decisions are heavily 

influential on the analysis result. No all-encompassing classification would be possible, and 

the basis of the clustering analysis depends on the research purpose (Lorr, 1983, p. 6).  

Meaning that when searching for structures in the data the researcher must impose a 

methodologically driven structure.  

 

4.2.1. Data properties and sample size 

The Global Peace Index (GPI) consists of composite, ordinal measures of both qualitative 

and quantitative variables. Meaning that the index value for each observation is an 

aggregated score of several data items or values assigned to individual attributes (Babbie, 

2004, p. 152). Since the GPI is global, containing 163 independent countries, some data 

does not extend to all countries. In these cases, alternative data sources or estimations are 

provided. These undergo analysis to make sure they are reliable, consistent regionally and 

comparable globally before they are accepted into the data set (Institute of Economics and 

Peace, 2018, p. 81). This procedure provides a data set with no missing values. As 

mentioned previously, Palestine and South Sudan does not have recorded values for all ten 

years. The transformation into individual observations of all countries each year eliminates 

this problem. 

 

The data needs to be checked for multicollinearity since variables that are highly correlated 

will influence the cluster solution more so than uncorrelated variables (Hair, et al., 2010, p. 

546). A Pearson correlation matrix showed no significant correlation between the 23 

indicators.  Thus, all descriptive variables will be included in the analysis. 

 

                                                
2 The number of possible partitions grows exponentially with every additional variable included in the 
analysis.  
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Furthermore, the 163 countries included in the GPI covers 99,7 % of the world’s population 

(Institute of Economics and Peace, 2018, p. 2). The cluster analysis is dependent on a 

representative sample to detect the population’s underlying structures (Hair, et al., 2010, p. 

526). Meaning that even though the entire population of countries is not included, the scope 

of the index is a sufficient representation for the world’s population. A small non-

representative sample may include outliers that are representations of minor divergent 

groups, whereas a large enough sample can detect that they are in fact an under-sampling 

of specific groups (Hair, et al., 2010, p. 526). This is elaborated on further in the next 

section. 

 

4.2.2. Detecting outliers 

Cluster analysis is sensitive to irrelevant variables and outliers as they may distort the actual 

structure when creating clusters, making the clusters unrepresentative to the population 

(Hair, et al., 2010, p. 519). Outliers should be removed if they are deviant or insignificant 

observations not representative to the population and of no interest to the research objective. 

Some observations may be perceived to be outliers when they are in fact under-sampled 

representations for small yet important groups of the population. Thus, it is always 

necessary to screen for outliers to assess whether or not to include them. 

 

Screening for outliers can be done graphically and empirically. The univariate graphical 

approach is not suitable when the data has large numbers of observations and variables. 

Instead, outliers can be detected through the measure of similarity. Single observations that 

are significantly different from the rest are suspected outliers (Hair, et al., 2010, p. 520). 

The ten most dissimilar observations can be found in Table 1, following the similarity 

measurement. 
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4.2.3. Standardization 

Before calculating similarities, the data needs to be assessed on one last criteria: 

standardization. Similarity measurements are sensitive to differing scales and magnitudes 

among the variables (Hair, et al., 2010, p. 524). Since each variable in the GPI data set is 

evaluated on a scale of one to five, meaning all values in the data set are measured with the 

same dimension, standardization is not necessary but might still provide a better result. 

However, a standardization would neutralize the naturally occurring or intentionally 

imposed relationship of the variables. The relationship reflected in the variable coding 

provided by the GPI is desirable to keep in this study.  

 

4.2.4. Measuring similarity and dissimilarity 

As mentioned in chapter 3.3.1. Similarity measurement – the Euclidean distance, the 

similarity measurement used in this study is a proximity measurement that provides the 

similarity measurement through an inverted relationship. The further two objects are apart 

in value, the larger the resulting dissimilarity should become. It is therefore advised to treat 

the ordinal variables as interval-scaled and applying the usual formulas for obtaining 

dissimilarities (Kaufman & Rousseeuw, 2005, p. 30). Below is an n-by-n matrix of the ten 

most dissimilar observations in the data set plotted against each other. 

 

Table 1: Distance matrix for the ten most dissimilar observations, parenthesized is the similarity measurement  

 ZWE16 CHE15 SVN10 IRN09 KOR15 IRN08 KOR16 CHE18 CHE16 CHE17 

CHE15 5(0,1667) 0         

SVN10 4(0,2) 4(0,2) 0        

IRN09 5(0,1667) 5(0,1667) 5(0,1667) 0       

KOR15 4(0,2) 5(0,1667) 5(0,1667) 5(0,1667) 0      

IRN08 4(0,2) 5(0,1667) 5(0,1667) 1(0,5) 5(0,1667) 0     

KOR16 4(0,2) 5(0,1667) 5(0,1667) 5(0,1667) 0 5(0,1667) 0    

CHE18 4(0,2) 2(0,333) 4(0,2) 5(0,1667) 5(0,1667) 5(0,1667) 5(0,1667) 0   

CHE16 5(0,1667) 1(0,5) 3(0,25) 5(0,1667) 5(0,1667) 5(0,1667) 5(0,1667) 1(0,5) 0  

CHE17 5(0,1667) 2(0,333) 3(0,25) 5(0,1667) 6(0,143) 5(0,1667) 6(0,143) 2(0,333) 1(0,5) 0 



 

 24 

 

The ten most overall dissimilar observations in the GPI data set disclose a close proximity 

to each other, indicating that they are unlikely to be outliers. They are representing a pattern 

in the data that is similar to each other and different from the rest of the data set and might 

demonstrate one or more subgroups. In conclusion, all observations will be included in the 

analysis and no data will be removed. 
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5. Analysis 
After the assessment of the empirical material in previous chapter we now turn to the cluster 

analysis. Relevant extracts from the statistical outputs will be disclosed in this chapter, full 

stats may be requested from the author.  

 

5.1. Agglomerative hierarchical clustering 
The results from the agglomerative hierarchical clustering is presented in table 2 and was 

computed in Minitab. To decide on an appropriate number of clusters, extra attention is put 

on the fourth column containing the distance level. 

Step 
Number of 

clusters 
Similarity 

level 
Distance 

level 
Clusters 
joined 

New 
cluster 

Number 
of obs. 
in new 
cluster 

1 1781 99,9354 0,0095 1327 1490 1327 2 
… … … … … … … … 

1767 15 44,5170 8,1981 27 30 27 64 
1768 14 44,2549 8,2368 68 120 68 22 
1769 13 43,7619 8,3097 45 106 45 22 
1770 12 41,6209 8,6260 27 63 27 86 
1771 11 41,0998 8,7030 4 5 4 700 
1772 10 41,0716 8,7072 2 108 2 335 
1773 9 39,5212 8,9362 3 26 3 235 
1774 8 37,0928 9,2951 2 7 2 618 
1775 7 36,7573 9,3446 49 68 49 55 
1776 6 33,5766 9,8146 1 27 1 152 
1777 5 25,0535 11,0740 45 49 45 77 
1778 4 24,7350 11,1210 3 4 3 935 
1779 3 16,1399 12,3910 3 45 3 1012 
1780 2 13,4021 12,7956 2 3 2 1630 
1781 1 0,0000 14,7758 1 2 1 1782 

Table 2: Cluster solutions agglomerative hierarchical clustering 
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Table 3 provides an overview of the change in centroid distance for each step in the 

hierarchical cluster procedure, ranging from eight to two clusters. Two large changes are 

documented for merging from six to five clusters and from four to three clusters. This 

indicates that the number of groups present in the data set is either six or four. The large 

change between six and five clusters indicates that two dissimilar clusters were merged. If 

a four-cluster solution were to be selected, the dissimilar cluster created in the five-cluster 

solution would influence the final cluster solution. This tells us that the appropriate number 

of clusters to use in the k-means partitioning of the data is six.  

 

Number of clusters Distance level 

Change in value 

from previous step Change in per cent 
8 9,2951 0,3589 ~ 4 % 

7 9,3446 0,0495 ~ 0,53 % 

6 9,8146 0,47 ~ 5,03 % 

5 11,0740 1,2594 ~12,83 % 

4 11,1210 0,047 ~ 0,42 % 

3 12,3910 1,27 ~ 11,42 % 

2 12,7956 0,4046 ~ 3,27 % 
Table 3: Change in distance level between clustering steps 

 

5.2. K-means clustering 
With the prespecified number of clusters we can now compute the k-means clusters. The 

excel software add on xlstat was used to run the k-means clustering analysis. The analysis 

has a stopping rule of 500 iterations and a convergence level of 0,00001, meaning that the 

result is presented when the change of the cluster centroids is less than 0,0001 or when 500 

iterations has been reached. The total number of repetitions was 10, meaning that stability 

in centroid recomputations were reached after ten iterations. The final cluster solution of 

the k-means clustering is illustrated in table 4. 
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CLASS 1 2 3 4 5 6 

OBJECTS 184 384 355 414 334 111 

SUM OF WEIGHTS 184 384 355 414 334 111 

WITHIN-CLASS VARIANCE 18 10 12 9 10 24 

MINIMUM DISTANCE TO 
CENTROID 

2 2 2 2 1 3 

AVERAGE DISTANCE TO 
CENTROID 

4 3 3 3 3 5 

MAXIMUM DISTANCE TO 
CENTROID 

6 6 6 5 5 7 

Table 4: Results of k-means cluster analysis with six clusters 

 

The six clusters are relatively equal in size, with the exception of cluster one and six which 

are less than half the size of the others. This would indicate that cluster one and six represent 

two subgroups in the data. However, the within variance of the two clusters is relatively 

high meaning the groups possesses a lower homogeneity than clusters two through five. In 

comparison, clusters two through five have similar and relatively low variance. From the 

minimum, maximum and average distances to the cluster centroids we can interpret the 

second through fifth clusters to be more densely concentrated to the respective centroids, 

whilst the first and sixth clusters to consist of observations located closer to the periphery 

of the clusters.  

 

 CLUSTER 
CENTROIDS 1 2 3 4 5 6 

1 0 7 5 6 9 7 
2 7 0 3 3 3 5 
3 5 3 0 3 5 4 
4 6 3 3 0 6 5 
5 9 3 5 6 0 6 
6 7 5 4 5 6 0 

Table 5: Distance between cluster centroids for k-means clustering 
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The distance between the cluster centroids, illustrated in table 5, shows a distinct difference 

between the clusters, indicating that they are externally heterogenous.  

 

5.3. Emerging clusters 
What follows is the presentation and profiling of the six clusters identified in the k-means 

cluster analysis. The cluster profile is derived from each cluster centroid. The cluster profile 

would therefore reflect a pattern of characteristics that differs between the clusters. The 

characteristics consists of the 23 descriptive variables included in the Global Peace Index.  

 
 ACCESS 

TO 

SMALL 

ARMS 

ARMED 

SERVICES 

PERSONNEL 

RATE 

DEATHS 

FROM 

EXTERNAL 

CONFLICT 

DEATHS 

FROM 

INTERNAL 

CONFLICT 

EXTERNAL 

CONFLICTS 

FOUGHT 

HOMICIDE 

RATE 

INCARCERATI

ON RATE 

1 High Medium-Low Low Medium-High Low Medium-High Medium-Low 

2 
Medium Medium-Low Low Low Medium-

Low 

Medium Medium-Low 

3 Medium Medium-Low Low Low Low Medium-Low Medium-Low 

4 
Medium-

High 

Low Low Low Low Medium-High Medium-Low 

5 
Medium-

Low 

Medium-Low Low Low Medium-

Low 

Medium-Low Medium-Low 

6 
Medium Medium Low Medium-Low Medium-

Low 

Medium Medium-High 

 
 INTENSITY 

OF 

INTERNAL 

CONFLICT 

INTERNAL 

CONFLICTS 

FOUGHT 

MILITARY 

EXPENDITURE 

(% GDP) 

NEIGHBORING 

COUNTRIES 

RELATIONS 

NUCLEAR 

AND 

HEAVY 

WEAPONS 

PERCEPTIONS 

OF 

CRIMINALITY 

POLICE 

RATE 

POLITICAL 

INSTABILITY 

1 Medium-

High 

Medium-

High 

Medium-Low Medium Medium-

Low 

Medium-High Medium-

Low 

Medium 

2 Medium-

Low 

Low Medium-Low Medium-Low Low Medium Medium Medium-

Low 

3 Medium Low Medium-Low Medium Low Medium Medium-

Low 

Medium 

4 Medium-

Low 

Low Medium-Low Medium-Low Low Medium-High Medium-

Low 

Medium 
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5 Low Low Medium-Low Low Medium-

Low 

Medium-Low Medium-

Low 

Low 

6 Medium Low Medium Medium Medium-

Low 

Medium Medium Medium 

 

 POLITICAL 

TERROR 

SCALE 

REFUGEES 

AND IDPS 

TERRORISM 

IMPACT 

UN 

PEACEKEEPING 

FUNDING 

VIOLENT 

CRIME 

VIOLENT 

DEMONSTRATIONS 

WEAPONS 

EXPORTS 

WEAPONS 

IMPORTS 

1 Medium-

High 

Medium Medium-

High 

Medium Medium-

High 

Medium-High Low Low 

2 Medium-

Low 

Low Low Medium-Low Medium-

Low 

Medium Low Low 

3 Medium Low Medium-

Low 

Medium-Low Medium Medium Low Low 

4 Medium Low Low Medium Medium-

High 

Medium Low Low 

5 Low Low Low Low Low Medium-Low Medium-

Low 

Medium-

Low 

6 Medium-

High 

Low Medium-

Low 

Medium-Low Medium-

Low 

Medium-Low Medium-

Low 

Medium-

Low 

Table 6: Centroid profiles of clusters 

 

Observations in cluster 1: 

 

Afghanistan 08-18 Iraq 08-18 Somalia 08-18 

Central African Republic 10-18 Kenya 09-14, 16 South Sudan 13-18 

Chad 08-12 Libya 13, 15-18 Sri Lanka 10-11 

Colombia 08-18 Mali 15-18 Sudan 08-18 

Cote d' Ivoire 08, 13 Mexico 12-18 Syria 12-18 

Democratic Republic of the Congo 

08-18 

Nigeria 08-18 Uganda 08-09 

Ethiopia 08-12, 18 Pakistan 08-18 Ukraine 15-18 

India 08-18 Philippines 08-18 Yemen 11-18 
Table 7: Members cluster group 1 
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The first cluster consists of 184 observations, illustrated by country and corresponding 

year(s) in table 7. The central object of cluster one is the Democratic Republic of the Congo 

in the year 2011. This will serve as the profile of the cluster. As illustrated in table 6 the 

cluster would then be described as scoring high on variables such as Access to small arms, 

Deaths from internal conflict, Homicide rate, Intensity of internal conflicts, Internal 

conflicts fought, neighboring countries relations, Perceptions of criminality, Political 

instability, Political terror scale, Refugees and IDPs, Terrorism impact, Violent crime and 

Violent demonstrations. From these values this category could be described as countries 

with a low level of internal security, where the state is underperforming and is repressive in 

terms of political freedom. Noticeably, perceptions of criminality and level of internal 

conflict and violent crime is high, yet the police rate and the level of incarceration rates are 

low, indicating an underperforming security structure in a situation where tensions are high 

and there is at least one group utilizing violence.  

 

On the basis of this, the first cluster is labelled as Internally unstable peace. 

 

Observations in cluster 2: 

 
Albania 08-18 Djibouti 08-14 Laos 10-18 Montenegro 08-18 Sierra Leone 14-18 

Argentina 08-18 Ecuador 17 Latvia 08-18 Mozambique 08-10, 12 Slovakia 13, 16-17 

Bahrain 08-10 Egypt 09-10 Liberia 13-15, 18 Namibia 11-18 Swaziland17 

Bhutan 08-17 Equatorial Guinea 

09-17 

Libya 08-10 Nicaragua 08-09 Tanzania 08-18 

Bosnia and 

Herzegovina 08-16 

Estonia 08-18 Lithuania 08-18 Oman 11-18 Timor-Leste 11, 13 

Botswana 08-18 Gabon 09, 14-15 Macedonia (FYR) 

08-13, 15 

Panama 08, 11-18 Tunisia 08-11 

Bulgaria 08-18 Ghana 08-18 Madagascar08 Peru17-18 Ukraine 08-09, 11-12 

Burkina Faso 09-12, 

14-15 

Greece 11-13, 15 Malawi 11, 14-15, 

18 

Poland 17-18 Uruguay 08-18 



 

 31 

Chile 08-18 Indonesia 15-16 Malaysia 08-09, 12, 

15.18 

Qatar08-09, 18 Vietnam 08-18 

Costa Rica 08-18 Italy 09, 11-18 Mauritius 08-18 Romania08-18 Zambia 11, 13, 16 

Croatia 08-18 Kazakhstan 08-13 Moldova 09, 15 Senegal 15, 17-18  

Cyprus 08-18 Kuwait13 Mongolia 08-09, 

11-18 

Serbia 14-18  

Table 8: Members cluster group 2 

 

The second cluster consists of the list of observations in table 8, with a total of 384 objects. 

The centroid observation is Bulgaria 2015 (see table 6). This cluster scores high on variables 

such as External conflicts fought and Police rate, moderately high on Armed services 

personnel rate, Homicide rate, Perceptions of criminality, Political instability and Violent 

demonstrations. The situation described is that of rather militarized, although not 

necessarily possessing of nuclear or other heavy weapons, with a somewhat externally 

aggressive relation to neighboring countries and a tendency for political repression and 

instability. The category is labelled Semi-militarized externally cautious peace.  

 

Observations in cluster 3: 

 
Algeria 08-18 Cameroon 12-18 Kosovo 08-18 Nepal 08-18 Thailand 08-18 

Armenia 08-18 Chad 13 Kyrgyz Republic 14-

18 

Niger 08-11, 14-18 Tunisia 12-18 

Azerbaijan 08-18 Egypt 11-15 Lebanon 08-18 Oman 15 Turkmenistan 08-18 

Bahrain 11-18 Ethiopia 13-17 Libya 11-12, 14 Palestine 16-18 Uganda 11 

Bangladesh 08-11, 

13-18 

Georgia 08-18 Macedonia (FYR) 

14, 16-18 

Rwanda 09-18 Uzbekistan 08-18 

Belarus 11-18 Greece 14, 16-18 Madagascar 09-18 Saudi Arabia 08-12 Yemen 08-10 

Benin 08-10, 12 Indonesia 08-14, 

17-18 

Moldova 08, 10-14, 

16-18 

Senegal 11-14, 16 Zimbabwe 09 

 

Bosnia and 

Herzegovina 17-18 

Iran 08-12, 14-16 Mongolia 10 Serbia 08-13  

Burkina Faso 08, 13, 

16-18 

Jordan 08-18 Morocco 08-18 South Sudan 11-12  
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Burundi 08-18 Kazakhstan 14-18 Mozambique 14-18 Sri Lanka 08-09, 12-

18 

 

Cambodia 09-13, 17 Kenya 08, 15, 17-18 Myanmar 08-18 Tajikistan 08-18  

Table 9: Members cluster group 3 

 

Cluster 3 consists of 355 observations, listed above in table 9. The centroid is represented 

by the Kyrgyz Republic in 2018. The cluster is described as being moderately at risk of civil 

unrest, with underperforming constitutional mechanisms and a tendency for political 

repression. Yet, both internal and external conflicts are relatively unsevere, with the 

presence of some latent conflicts and some tensions in relations to other countries. It scores 

relatively high on Neighboring countries relations and Political instability. All other 

indicators are relatively low. This cluster would therefore be described as the Unaggressive 

unstable peace, meaning that violence levels are low, yet some tensions exist. 

 

Observations in cluster 4: 

 
Angola 08-18 Dominican Republic 

08-18 

Jamaica 08-18 Nicaragua 10-18 Swaziland 08-16, 18 

Bangladesh 12 Ecuador 08-16, 18 Kyrgyz Republic 08-13 Niger 12-13 The Gambia 08-18 

Benin 11, 13-18 El Salvador 08-18 Laos 08-09 Panama 09-10 Timor-Leste 08-10, 

12, 14-18 

Bolivia 08-18 Equatorial Guinea 

08, 18 

Lesotho 08-18 Papua New Guinea 

08-18 

Togo 08-18 

Brazil 08-18 Gabon 08, 10-13, 

16-18 

Liberia 08-12, 16-17 Paraguay 08-18 Trinidad and 

Tobago 08-18 

Cambodia 08, 14-16, 

18 

Guatemala 08-18 Malawi 08-10, 12-13, 

16-17 

Peru 08-16 Uganda 10, 12-18 

Cameroon 08-11 Guinea-Bissau 08-

18 

Mali 08-14 Republic of the 

Congo 08-18 

Venezuela 08-18 

Central African 

Republic 08-09 

Guinea 08-18 Mauritania 08-18 Rwanda 08 Zambia 08-10, 12, 

14-15, 17-18 

Chad 14-18 Guyana 08-18 Mexico 08-11 Senegal 08-10 Zimbabwe 08, 10-

17 
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Cote d' Ivoire 09-12, 

14-18 

Haiti 08-18 Mozambique 11, 13 Sierra Leone 08-13  

Djibouti 15-18 Honduras 08-18 Namibia 08-10 South Africa 08-18  

Table 10: Members cluster group 4 

 

The fourth cluster in the k-means cluster solution is the largest and consists of a total of 414 

observations. An overview of all the observations can be found in table 10. The cluster 

centroid is represented by 2018s Ecuador.  

 

This cluster can be describes as having problems with security on the individual level and 

the individual-state relations. It scores high on Access to small arms, Homicide rate, 

Perceptions of criminality, Political instability and Level of violent crime. Violent 

demonstrations and Political terror are moderately high. This indicates that this category is 

militarily peaceful, yet politically challenged. Small arms are prevalent in society, and the 

security structure is lacking. This cluster is therefore labelled the Peace of civil unrest. 

 

Observations in cluster 5: 

 
Australia 08-18 Germany 08-18 Netherlands 08-18 Slovenia 08-18 

Austria 08-18 Greece 08-10 New Zealand 08-18 South Korea 08-18 

Belgium 08-18 Hungary 08-18 Norway 08-18 Spain 08-18 

Bhutan 18 Iceland 08-18 Oman 08-10 Sweden 08-18 

Canada 08-18 Ireland 08-18 Poland 08-16 Switzerland 08-18 

Czech Republic 08-18 Italy 08, 10 Portugal 08-18 Taiwan 08-18 

Denmark 08-18 Japan 08-18 Qatar 10-17 United Arab Emirates 08-18 

Finland 08-18 Kuwait 08-12, 14-18 Singapore 08-18 United Kingdom 08-18 

France 08-18 Malaysia 10-11, 13-14 Slovakia 08-12, 14-15, 18  
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Table 11: Members cluster group 5 

 

The fifth cluster is constructed primarily by countries that are scored as highly peaceful in 

the Global Peace index. The 334 observations in this cluster are listed in table 11. The 

centroid object is Austria in 2012. 

 

This cluster is characterized as generally low scores on all variables meaning that the 

members in this cluster are all quite peaceful countries. In addition to this, the within class 

variance is the lowest of all clusters, providing strong consistency amongst the included 

profiles. This is the only category that would be describes positively by most variables, with 

an exception of weapons trade. On the basis of this, cluster five could be described as the 

Stable peace, since both external and internal dimensions suggest a low risk of unstable 

relations and political repression, where violence levels are low, and trust is high. 

 

Observations in cluster 6: 

 

Belarus 08-10 Iran 13,17-18 Syria 08-11 

China 08-18 Israel 08-18 Turkey 08-18 

Cuba 08-18 North Korea 08-18 Ukraine 10, 13-14 

Egypt 08, 16-18 Russia 08-18 United States of America 08-18 

Eritrea 08-18 Saudi Arabia 13-18  
Table 12: Members cluster group 6 

 

The smallest cluster in the cluster solution is the sixth cluster created from 111 observations. 

The cluster is created from militarily strong countries such as the United States of America, 

Saudi Arabia, China and Russia. In addition to this, countries like Syria, where peace is 

practically non-existent in the given time period and access to weapons is high, influences 

this cluster. The cluster centroid is represented by the observation of Iran in 2017, but the 
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within-class variance is quite high, leading the included profiles to be quite diverse. This 

indicates a low homogeny between the observations, giving this cluster a weak explanatory 

power.  

 

Nevertheless, this cluster is described to score highly on variables such as Armed services 

personnel rate, External conflicts fought, Incarceration rate, Military expenditure, 

neighboring countries relations, Nuclear and heavy weapons, Police rate, Political 

instability, Political terror scale, Weapons export and Weapons import. This cluster is 

especially characterized by high militarization and to a lesser extent by politically repressive 

and externally aggressive. The label for this cluster would therefore be Highly militarized 

externally aggressive peace consisting of externally active and militarily strong countries.  

 

5.4. Theoretical evaluation of categories  
 

The variables are measuring negative peace, but the geographical and temporal span does 

not take into account whether a country is influenced by deterioration, war or post-

settlements. Thus, they can only represent a moment of peace. These moments can change 

depending on external variables. From the six clusters only one can be considered displaying 

a very present peace, that is cluster five or the Stable peace, which would be considered the 

most peaceful category. The other categories provided distinctly different variations of 

peace yet are all characterized by a gradual absence of peace.  
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Figure 6: Peacefulness scale 

 

The differences between the categories should probably not de displayed as in figure 6, yet 

it remains the most intuitive illustration. The distance between the cluster centroid in table 

5, suggests that the categorizations are distinctly different, yet the stable peace is acting as 

an encompassing category for most countries that are generally established to be peaceful. 

A larger distance between the stable peace and all others would probably be closer to a more 

accurate illustration.  

 

Going back to Davenport et al.’s criteria for a definition of peace. These categories are 

questionable. Due to the nature of the variables, mainly the presence of violence and 

political instability the first and second criteria are problematic. They state that peace should 

not be equated with the mere absence of conflict or violence, nor should it be understood as 

political stability, which implicates the categories. In defense of the categorization, this 

analysis takes no notice to the cause and effect of the variables and precedes to measure 

fear, political freedom and other more subjective social dimensions as well. Additionally, 

the variables included in the analysis are of a nature that is observable in most societies. 

Providing some strength to this categorization from the third and forth criteria.  

 

  

 

    Very present            Very absent 

     peace             peace 

 

Stable peace Peace of civil 

unrest 

Unaggressive 

unstable peace 

Internally 

unstable peace 

 

Semi-

militarized 

externally 

cautious peace 

 

Highly 

militarized 

externally 

aggressive 

peace 
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6. Conclusion 
This thesis set out to construct coherent categories of peace, through a clustering of 

indicators of peacefulness provided by the Global Peace Index. This was done in an attempt 

to diversify and develop the field of peace studies and the understanding of what peace is 

and could be perceived to be. The study resulted in six categories that can be used as a 

classification tool for future cases. However, only one of the clusters could be described as 

peace in positive terms. The rest are described as varying degrees of an absence of peace. 

Small differences in highly scoring countries in the GPI indicates that the descriptor 

variables may not include differences when measuring peace, but rather lack of violence 

and conflict.  

 

The 10-year period of countries provided a large sample for analysis. It was not reflective 

of a recent period of violent conflict and was therefore an attempt at studying peace as a 

moment in time, providing qualities in a non-conflict centric manner. While some 

observations might be in active conflict, some might have started or just ended peace 

processes and others may have had peace for many years, decades or even centuries, no 

such controlling variable was added. The peace profiles identified in this study thus carries 

a global perspective unrestricted by common frameworks of creating peace after a conflict 

or a war.  

 

The 10-year period included in this thesis is a snapshot of the 21st century and thus 

influenced by the shift to more intrastate conflicts. In a way this study could be considered 

a taxonomy of modern-day peace, where internal dimensions weigh heavier than external, 

due to new strategies of warfare.  A ten-year period excludes data that could prove beneficial 

for generalization. To name just one example, the civil wars of the 1990s would provide a 

stronger presence of severe internal conflicts in the development of peace categories. 

However, research is restricted in both data and time. At the moment of conducting this 

study, the Global Peace Index provided a large global data set that did not need immediate 
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complements from other data sources. Knowing this, further research in this matter would 

benefit from replicating the procedure with differing variables. As discussed in the 

theoretical framework, peace can be viewed from numerous perspectives, each focusing on 

different dimensions and indicators.  

 

From this discussion it is clear that further research is needed. The patterns present in the 

data supports the use of a cluster analysis as a means to categorize peace globally, 

unrestricted to a reflection of a recent episode of war. However, the use of the GPI proved 

both beneficial and adverse. The availability of a global data set as complete as the GPI is 

appreciated but the included indicators are somewhat restricted. To view peacefulness as 

separate situations of peace is possible, as previously demonstrated with the research by 

Kovacs-Söderberg and Höglund (2010), and what this thesis also indicates to. However, the 

clusters proved to be more diverse at the “lower” end of the scale, suggesting that the 

descriptive variables in the GPI are effective when investigating a fragile or even a lack of 

peace. Yet, they seem to be insufficient when trying to identify patterns of the “higher” end 

of the scale. Other variables are needed to explain the patterns that exists within more 

peaceful countries.   
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