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Abstract: 

This paper examines world at war data providing statistics across continents. Wars bring suffering and death to the 

population struck by them. The economic consequences of wars extend far beyond these direct deaths. The impact of 

wars on economic growth can have either positive of negative effects. The majority of research findings up-to-date 

point out to the conclusion that wars have detrimental effect on economic growth. The aim of this paper is to evaluate 

the effects of four selected war variables (deaths, number of countries in war, military expenditure and refugee 

population) across continents. Descriptive statistics analysis has shown that Africa and Asia are the continents mostly 

struck by wars. That finding was confirmed by conducting hierarchical cluster analysis. Hierarchical cluster analysis 

has also revealed that Europe and South America can be considered as continents with medium war activities whereas 

North America and Oceania are grouped into cluster with the lowest war activities. 
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1. Introduction 

Wars bring only suffering to the population struck by them. The long term consequences of wars have huge 

impact not only on population themselves but also on the development of countries and regions included in 

the war activities. War kills, but the consequences extend far beyond these direct deaths, Gates et al. (2016). 

Wars undermine the legitimacy of the state, threatening its institutions, the security of property rights, and 

the rule of law, Imai and Weinstein (2000). The last two decades have seen a boom in studies on conflict, 

Serneels and Verpoorten (2015). The economic literature on the impact of wars on economic growth have 

showed mixed results, the wars can have either negative (Blattman, Miguel, 2010; Gyimah-Brempong, 

Corley, 2005; Barro, 1991), or a positive impact (Rasler, Thompson, 1985; Howell, 2011) on economy of a 

country. War can stimulate national growth with military expenditures stimulating national economy, 

Furthermore, it can increase GDP per capita by reducing unemployment into wartime production. On the 

other side, Thies and Baum (2020) have found that wars lower GDP per capita significantly, up 16 to 24 

percent. Similar result was found by Ganegodage and Rambaldi (2014); the war have significant and 

negative annual effect amounting 9% of GDP on average, both in the short and long-run. 

The aim of this paper is to evaluate the effects of four selected war variables (deaths, number of countries 

in war, military expenditure and refugee population) in the recent period and to cluster according to those 

variables. The variables are selected according to actual literature in this field of research. Firstly, median 

values of the war variables for each continent are displayed, after which a descriptive statistics of variables 

is presented which is followed by hierarchical cluster analysis. 

The paper is organised as follows. After the brief introduction, in the second chapter observed war 

variables are described and the applied analysis methods are introduced. In the third chapter, analyses of the 
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war variables are conducted and the results are discussed. In the fourth chapter conclusions are brought and 

recommendations for the future research are given. 

 

2. Data and methods 

In the paper the effects of selected war variables (deaths, number of countries in war, military expenditure 

and refugee population) will be analysed across continents using descriptive statistics and hierarchical 

cluster analysis. Therefore, the four variables related to wars are going to be inspected. The first variable is 

the total combined number of deaths from conflict (civil conflict and war between states) and terrorism (Our 

World in Data, 2022a). Unfortunately, all wars are resulting in deaths of people who are directly (army) or 

indirectly (civilians) involved. Variable Deaths can be observed as the most important war variable from 

the humanity and rationality standpoints.  

The second war variable included is the number of countries at war. The number of countries at war was 

calculated by taking into account the Death variable at a country level. If a country had one or more deaths 

from conflict and terrorism, it is stated that this county is at war. In the analysis variables will be observed 

on a continent level. It has to be emphasized that the values of Countries at war variable are under great 

influence of the number of countries on a certain continent. 

The third observed war variable is military expenditure that include expenditures for military and civil 

personnel, operation and maintenance, procurement, military research and development, and military aid 

(Our World in Data, 2022b). This variable represents the economic part of the wars. The expenditure for the 

military is very different among countries in the absolute sense. Due to easier comparison it has been decided 

to observe military expenditure in the relative sense as a share in the gross domestic product. 

The final, fourth, inspected war variable is refugee population by country or territory of origin (Our 

World in Data, 2022c). This variable includes the social component of war by raising different social 

problems like the distance and lack of communication with families, escape to unknown countries, language 

barriers, etc. Consequently, mental health issues often rise up among the refugees. All variables will be 

observed and summarized across continents in the period from 1990 to 2017. The most recent data for the 

certain observed variables were not available which is the main limitation of this research. 

Due to paper length limitation, only the basic descriptive analysis of the observed variables will be 

conducted in the analysis. After that, the results of the descriptive statistics will be compared across 

continents. In addition, hierarchical cluster analysis will be applied to group the continents according to 

observed war variables. In the clustering process Ward’s method will be applied whereas squared Euclidean 

distances as distance measure will be used. The hierarchical cluster analysis will be based on median values 

of the war variables which are going to be standardized before starting the clustering procedure.  

 
3. Analysis and discussion 

In Table 1 descriptive statistics of the observed war variables, for each continent separately, are displayed. 

In order to get better or straightforward insights into the difference between war variable values across the 

continents, the median values of war variables for each continent are presented in the Figure 1. 

According to Figure 1, Africa and Asia have the highest median value of deaths from conflict and 

terrorism. It means that during half of time, in the period from 1990 to 2017, 33,052 people or more in Asia 

died from conflict and terrorism. On the other hand, in Oceania in the 50% of observed years, only five or 

less people died from conflict and terrorism. If the number of countries at war is observed, it can be 

concluded that in 14 observed years the number of countries at war in Africa was 34 and higher whereas, 

similarly, the number of countries at war in Asia was 33 and higher. The median value of military 

expenditure observed as a share of GDP is the highest in Asia (3.13%) whereas it is the lowest in North 

America (1.05%). Finally, in half of the observed periods the number of refugee population in Asia was 

6,105,886 persons or more confirming Asia as the continent mostly struck by wars. 
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Figure 1 Median values of war variables, in the period from 1990 to 2017 

 

Table 1 provides more detailed descriptive statistics results on observed war variables for each continent 

than it was presented in Figure 1. The results in Table 1 are also supporting the conclusions brought in 

Figure 1 emphasizing Africa and Asia as continents mostly struck by war activities whereas Oceania seems 

to be a continent with the least war activities. For the comparison purpose, the lowest number of deaths from 

conflict and terrorism in a single year in Africa was 9,230 while in Asia was 18,961.  

 

Table 1 Descriptive statistics of war variables, continents, in the period from 1990 to 2017 

Africa 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 54,873 34 2.33 4,225,411 

Standard deviation 97,405 4 0.58 1,338,227 

Coefficient of variation 178% 13% 25% 32% 

Median 30,536 34 2.24 3,596,547 

Minimum 9,230 23 1.73 2,651,716 

1st quartile 19,576 32 1.82 3,312,319 

3rd quartile 47,140 37 2.84 5,303,133 

Maximum 533,102 39 3.63 7,257,556 

 

 

30536
33052

521 537 5
1478

0

5000

10000

15000

20000

25000

30000

35000

Africa Asia Europe North

America

Oceania South

America

Continent

34 33

16

6

2
5

0

5

10

15

20

25

30

35

40

Africa Asia Europe North

America

Oceania South

America
Continent

2,24

3,13

1,62

1,05
1,32

1,89

0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

Africa Asia Europe North

America

Oceania South

America

Continent

3596547

6105886

604036
89063 1355 52602

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

Africa Asia Europe North

America

Oceania South

America

Continent



 
 
Proceedings of the ISCCRO - International Statistical Conference in Croatia ISSN: 2939-1350 
5-6 May 2022, Opatija, Croatia 

 

16 

Table 1 Descriptive statistics of war variables, continents, in the period from 1990 to 2017 - continued 

Asia 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 51,866 33 3.62 6,738,570 

Standard deviation 38,630 3 1.34 1,784,968 

Coefficient of variation 74% 8% 37% 26% 

Median 33,052 33 3.13 6,105,886 

Minimum 18,961 27 2.68 4,513,351 

1st quartile 26,350 32 2.87 5,630,038 

3rd quartile 60,888 35 3.86 7,451,941 

Maximum 146,608 38 8.82 11,732,423 

Europe 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 2,440 16 1.70 691,509 

Standard deviation 3,556 4 0.39 405,766 

Coefficient of variation 146% 24% 23% 59% 

Median 521 16 1.62 604,036 

Minimum 48 5 1.26 94,314 

1st quartile 212 14 1.37 369,714 

3rd quartile 2,732 19 1.94 1,011,538 

Maximum 11,180 24 2.55 1,480,178 

North America 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 762 8 1.07 91,630 

Standard deviation 911 5 0.21 36,179 

Coefficient of variation 119% 61% 20% 39% 

Median 537 6 1.05 89,063 

Minimum 26 2 0.84 39,325 

1st quartile 218 5 0.87 57,539 

3rd quartile 918 13 1.15 121,297 

Maximum 4,318 18 1.62 153,536 

Oceania 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 14 2 1.40 1,304 

Standard deviation 23 1 0.23 694 

Coefficient of variation 162% 58% 16% 53% 

Median 5 2 1.32 1,355 

Minimum 0 0 1.11 19 

1st quartile 2 1 1.23 878 

3rd quartile 14 2 1.51 1,859 

Maximum 107 4 1.99 2,355 

South America 

Statistics 
Variable 

Deaths Countries at war Military expenditure Refugee population 

Average 1,617 6 1.90 173,451 

Standard deviation 1,329 2 0.17 185,677 

Coefficient of variation 82% 34% 9% 107% 

Median 1,478 5 1.89 52,602 

Minimum 69 3 1.58 15,673 

1st quartile 475 4 1.75 23,369 

3rd quartile 2,302 7 2.03 380,776 

Maximum 4,581 9 2.23 571,101 

 

On the other hand, the largest number of deaths from conflict and terrorism in Oceania was 107 in a year. 

Therefore, it is not surprising that at least 23 countries in Africa and at least 27 countries in Asia were at 
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war each year in the observed period whereas the largest number of countries at war in Oceania was four. 

Military expenditures, measured as a share of gross domestic product, are not so much different among the 

continents as are differences in other observed war variables. Still, it is obvious that Asia invests the most 

in the military. Military expenditures in Asia were high as 8.82% of gross domestic product in a year. Due 

to high war activities, shown by previous war activities, and the population size in Asia, it is not surprising 

that the highest number of refugee population is present here. The lowest yearly number of refugee 

population in Asia in the observed period was 4,513,351 people.  

 

 
 

Figure 2 Dendrogram, hierarchical clustering of standardized median values of war variables, Ward’s 

method, squared Euclidean distances 

 

Hierarchical cluster analysis supported the descriptive statistics findings by placing Africa and Asia in one 

cluster and all other continents in the other cluster. So, if a cluster solution with two clusters is observed, a 

cluster with higher war activities and a cluster with lower war activities can be defined. However, if a three 

cluster solution is observed, three groups of continents according to their war activities can be detected. In 

the cluster with the highest war activities are Africa and Asia whereas North America and Oceania are in 

the cluster related with the lowest war activities. Europe and South America are members of the third cluster 

which is characterized by medium war activities. 

 
4. Conclusions  

Goal of this paper was to examine the world at war data statistics across continents. For that purpose, 

descriptive statistics analysis, as well as hierarchical cluster analysis between the selected war variables 

(deaths, number of countries in war, military expenditure and refugee population), was conducted. The 

results of the analysis have shown that the war activities are the highest in Africa and in Asia. On the other 

hand, the continents with the lowest war activities are North America and Oceania. The limitation of 

research is related to data unavailability for some war variables in some years. This research can be a good 

starting point for a more comprehensive research on the impact of wars on economic growth by analysing 
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this impact across continents. The findings from this research can give important information to economic 

policy makers. 
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