
VTI rapport 547A
Published 2006

www.vti.se/publications

The traffic safety situation among foreign born in
Sweden

Based on eight road user population zones

Susanne Gustafsson

Torbjörn Falkmer





Publisher: 

 

Publication: 

547A 

 

Published: 

2006 

Project code: 

12550 

Dnr: 

2005/0301-22 

SE-581 95 Linköping  Sweden Project: 
PhD studies 

Author: Sponsor: 
Susanne Gustafsson and Torbjörn Falkmer VTI (Swedish National Road and Transport 

Research Institute) 

Title: 
The traffic safety situation among foreign born in Sweden – based on eight road user population zones 

Abstract (background, aim, method, result) max 200 words: 
 

Road traffic crashes are identified as a world wide public health problem. Prognoses by WHO suggest 
these crashes to constitute the third most common reason for fatalities and disabilities in 2020. However, 
the crash risk varies from country to country. Previous research concerning foreign born within the 
Swedish road transport system shows an overrepresentation of crash involvement for this group.  

In order to identify the nature of the problem and to be able to compare crash involvement among foreign 
born with native born, the aim of the study was to cluster countries world wide into road user population 
zones, depending on Gross National Income (GNI), motorization, the traffic safety situation and geo-
graphical position for each country. Based on the eight identified clustered zones, comparisons of the 
zones and possible correlations between the different parameters were made, using Sweden (native born) 
as reference country.  

Data from several registers showed that an increase in GNI correlated with more cars and fewer traffic 
fatalities. For a number of zones, nearly all of them less wealthy, an increase in GNI correlated with 
more cars, and the more cars, the lower the number of killed road users per car. Furthermore, among 
foreign born, the average relative crash risk was 50% higher for males and about 10% for females 
compared to native born in the Swedish road transport system. If the subgroup of crash involved car 
drivers 18 years and older was selected for analyses, data revealed that male foreign born ran double the 
risk of being involved in a crash, while for female foreign born the relative risk was increased by 70%. 

Keywords: 
road traffic crashes, foreign born, crash risk, gross national income, motorization, worldwide, geography
ISSN: Language: No. of pages: 

0347-6030 English 49 + 2 Appendices 

 



 Utgivare: Publikation: 

547A 

  

Utgivningsår: 

2006 

Projektnummer: 

12550 

Dnr: 

2005/0301-22 

   581 95 Linköping Projektnamn: 
Doktorandstudier 

Författare: Uppdragsgivare: 
Susanne Gustafsson och Torbjörn Falkmer VTI 

Titel: 
Trafiksäkerhetssituationen bland utlandsfödda invånare i Sverige utifrån åtta trafikantzoner 

Referat (bakgrund, syfte, metod, resultat) max 200 ord: 
 

Trafikkrascher har pekats ut som ett stort folkhälsoproblem och kommer enligt WHO:s prognoser att år 
2020 vara den tredje vanligaste anledningen till skador och dödsfall i världen. Risken varierar dock 
mellan länderna. Tidigare forskning har visat att utlandsfödda i det svenska vägtransportsystemet är 
överrepresenterade vad gäller kraschinblandning.  

För att göra det möjligt att närmare studera och jämföra kraschinblandning bland utlandsfödda och 
svenskfödda har världens länder grupperats till åtta olika zoner. Grupperingen av dessa zoner baseras på 
inkomstmåttet GNI (Gross National Income), grad av motorisering i populationen samt trafiksäker-
hetssituation och geografiskt läge. I rapporten presenteras korrelationer mellan inkomst, motoriserings-
grad samt två olika trafiksäkerhetsmått i de olika zonerna. De två trafiksäkerhetsmåtten är dödade 
trafikanter per population och dödade trafikanter per personbil. Sammanställda data för samtliga länder 
visade att ökad inkomst korrelerade med fler bilar per person och med färre dödade i trafiken. För ett 
flertal fattigare zoner fanns en korrelation mellan ökad inkomst och ökat antal bilar. Vidare kunde 
konstateras att ju fler bilar i dessa zoner desto färre dödade per fordon.  

Bland de utlandsfödda i det svenska vägtrafiksystemet uppvisade männen en förhöjd relativ kraschin-
blandning med 50 % medan motsvarande siffra för utlandsfödda kvinnor var drygt 10 % jämfört med 
svenskfödda. Om enbart kraschinblandade personbilsförare 18 år och äldre relaterades till körkorts-
innehavare, hade utlandsfödda män en fördubblad risk jämfört med svenskfödda män. Utlandsfödda 
kvinnliga personbilsförare hade en förhöjd relativ kraschinblandning med ca 70 %.  

Nyckelord: 

trafikolyckor, utlandsfödda, kraschrisk, GNI, bilinnehav, världen, geografi 
ISSN: Språk: Antal sidor: 

0347-6030 Engelska 49 + 2 bilagor 

 



Preface 
The present study has been conducted to create a basis for several forthcoming studies 
about the road user situation for foreign born in the Swedish traffic environment.  

The authors are Susanne Gustafsson and Torbjörn Falkmer. Susanne Gustafsson is 
statistician and researcher at VTI in studies about mobility and traffic safety among 
foreign born in Sweden. Torbjörn Falkmer is Associate Professor & Senior Lecturer in 
Disability Science at INR, Rehabilitation Medicine, Linköpings universitet and has 
contributed with a substantial content to this report. 

We have throughout this report, for simplicity, chosen to refer to people born in foreign 
countries but registered as Swedish citizens, as “foreign born”, and Swedish citizens 
born in Sweden, as ”native born”.  

We would like to thank our contact persons Jonas Jonsson and Inger Forslund at the 
Swedish National Board of Statistics (SCB), who provided this study with compiled 
data. Thank you also Markus Thyberg, Gorillo Illustration & Medieproduktion, 
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The traffic safety situation among foreign born in Sweden – based on eight road 
user population zones 
by Susanne Gustafsson and Torbjörn Falkmer*

VTI (Swedish National Road and Transport Research Institute) 
SE-581 95  Linköping  Sweden 

 

Summary 
Road traffic crashes are identified as a world wide public health problem. Prognoses by 
WHO suggest these crashes to constitute the third most common reason for fatalities 
and disabilities in 2020. However, the crash risk varies from country to country. 
Previous research concerning foreign born within the Swedish road transport system 
shows an overrepresentation of crash involvement for this group.  

In order to identify the nature of the problem and to be able to compare crash 
involvement among foreign born with native born, the aim of the study was to cluster 
countries world wide into road user population zones, depending on Gross National 
Income (GNI), motorization, the traffic safety situation and geographical position for 
each country. Based on the eight identified clustered zones, comparisons of the zones 
and possible correlations between the different parameters were made, using Sweden 
(native born) as reference country.  

Data from several registers showed that an increase in GNI correlated with more cars 
and fewer traffic fatalities. For a number of zones, nearly all of them less wealthy, an 
increase in GNI correlated with more cars, and the more cars, the lower the number of 
killed road users per car. Furthermore, among foreign born, the average relative crash 
risk was 50% higher for males and about 10 % for females compared to native born in 
the Swedish road transport system. If the subgroup of crash involved car drivers 
18 years and older was selected for analyses, data revealed that male foreign born ran 
double the risk of being involved in a crash, while for female foreign born the relative 
risk was increased by 70%. 

 

 

 

                                                 
* Rehabilitation Medicine INR, Linköpings universitet, Sweden. 
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Trafiksäkerhetssituationen bland utlandsfödda invånare i Sverige utifrån åtta 
trafikantzoner 
av Susanne Gustafsson and Torbjörn Falkmer*

VTI 
581 95  Linköping 

 

Sammanfattning 
Trafikkrascher har pekats ut som ett stort folkhälsoproblem och kommer enligt WHO:s 
prognoser att år 2020 vara den tredje vanligaste anledningen till skador och dödsfall i 
världen. Risken varierar dock mellan länderna. Tidigare forskning har visat att utlands-
födda i det svenska vägtransportsystemet är överrepresenterade vad gäller kraschin-
blandning.  

För att göra det möjligt att närmare studera och jämföra kraschinblandning bland 
utlandsfödda och svenskfödda har världens länder grupperats till åtta olika zoner. 
Grupperingen av dessa zoner baseras på inkomstmåttet GNI (Gorss National Income), 
grad av motorisering i populationen samt trafiksäkerhetssituation och geografiskt läge. I 
rapporten presenteras korrelationer mellan inkomst, motoriseringsgrad samt två olika 
trafiksäkerhetsmått i de olika zonerna. De två trafiksäkerhetsmåtten är dödade 
trafikanter per population och dödade trafikanter per personbil. Sammanställda data för 
samtliga länder visade att ökad inkomst korrelerade med fler bilar per person och med 
färre dödade i trafiken. För ett flertal fattigare zoner fanns en korrelation mellan ökad 
inkomst och ökat antal bilar. Vidare kunde konstateras att ju fler bilar i dessa zoner 
desto färre dödade per fordon.  

Bland de utlandsfödda i det svenska vägtrafiksystemet uppvisade männen en förhöjd 
relativ kraschinblandning med 50 % medan motsvarande siffra för utlandsfödda kvinnor 
var drygt 10 % jämfört med svenskfödda. Om enbart kraschinblandade personbils-
förare 18 år och äldre relaterades till körkortsinnehavare, hade utlandsfödda män en 
fördubblad risk jämfört med svenskfödda män. Utlandsfödda kvinnliga personbils-
förare hade en förhöjd relativ kraschinblandning med ca 70 %.  

 

                                                 
* Avdelningen för rehabiliteringsmedicin, INR, vid Hälsouniversitet i Linköping. 
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1 Background 
Road traffic crashes are identified as one of the major public health problems world 
wide, leading to more than 1.2 million people killed in road crashes and 50 million 
injured annually (WHO, 2004). Furthermore, WHO estimates that road traffic injuries 
will constitute the third most common reason for fatalities and disabilities in 2020. 

The Swedish parliament voted in favour of the goal for the national transportation 
policies in 1996, namely to ensure a nation wide cost-effective and durable 
transportation for all citizens and the industry. Six sub goals were formulated: 

• An accessible transport system 

• A transport system based on equity 

• A transport system positive for regional development 

• A transport system of high quality 

• An environmentally friendly transport system 

• A safe transport system. 

The long term goal for the safe transport system sub goal was also formulated as the 
“Vision Zero” (SNRA, 1996), stating that no one should be killed or seriously injured in 
the road transport system. Furthermore, it stated that the road transport system should be 
designed to fit this goal.  

Sweden is a multi cultural country, with a growing population of immigrants, i.e. people 
born in foreign countries but registered as Swedish citizens, hereafter called “foreign 
born”. By the end of 2004, 12.2% of Sweden’s 9,011,392 inhabitants were foreign born 
(SCB, 2006), immigrating from approximately 200 different countries to Sweden. 
They have the same need from the road transportation system to support work, studies, 
leisure and shopping travelling, as anybody else in Sweden. These transports will partly 
be done with the use of cars, apart from by public transport, by bicycles or by foot. 

Research concerning foreign born within the Swedish road transport system has 
previously been conducted, pointing at an over representation of crash involvement for 
this group. However, with respect to exposure data, neither vehicle age, nor annual 
kilometres driven differ between foreign born and native born (Lewin, Gustafsson & 
Nyberg, 2006). A study by Eriksson (1998) showed that the share of foreign born 
increases and that over the period of 1987–1996, 4.6% of the foreign born were 
involved in at least one crash, whereas the corresponding figure for Swedish citizens 
born in Sweden, hereafter called ”native born” was 3.4%. Moreover, the share of crash 
involvement was shown to be higher among those immigrating prior to 1991, who at 
that point in time simply converted their driving licenses into a Swedish license without 
any other procedures attached to it, compared to those taking their driver education in 
Sweden. These findings concerning crash involvement were also shown in a pilot study 
by Yahya (2001).  

In the Yahya pilot study concerning foreign born’s traffic safety situation, registers on 
emigrant countries, clustered into eight nationality groups, traffic crashes and license 
holding were compared (Yahya, 2001). The results showed great differences between 
these groups and one group consisting of native born with respect to traffic safety. The 
risk of being involved in a crash in the different groups varied with a factor of 2.7, and 
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even more if women and men were separated in the analyses, the latter group being the 
most risky.  

In 1999, a survey on foreign born’s attitudes and knowledge about traffic safety, based 
on questionnaires and interviews, was conducted (Forward, Kos-Dienes & Obrenovic, 
2000). Questions about seat belt usage, child safety restraints, speed, vulnerable road 
users, traffic information and the differences between the emigrant countries and 
Sweden were included. The study showed, for example, that safety belt and child safety 
restraint usage in city traffic were reduced. Moreover, traffic information to a lesser 
extent reached foreign born. However, the foreign born stated to be more negative 
towards speeding than others.  

Moreover, an analysis of road crash fatalities in southern Sweden during the years 
1997–2003 showed that foreign born, more often than native born, were unbelted 
(Vägverket, 2005). On the other hand, road crash fatalities among foreign born were 
less related to alcohol or drugs than among native born. 

Child safety restraints usage in road crash fatalities 1992–1997, among children was 
investigated, with respect also to emigrant nationality (Wenäll, 2001). The results were 
unclear, but pointed towards an over representation of drivers of the cars involved in the 
crashes that were foreign born. However, several of these drivers were tourists, 
confounding the figures. Nevertheless, misuse of child safety restraint was the most 
common problem found and was considered to have caused one third of the fatalities. 

A questionnaire distributed in western Sweden showed that forward facing children in 
child safety restraints among children 1–2 years old was more common among foreign 
born parents (Anund, Sörensen & Yahya, 1999). Gustafsson, Anund, Sörensen & Vogel 
(2003) confirmed these findings in a literature review on social economic backgrounds 
and non-usage or misuse of child safety restraints. Following that, a national 
questionnaire survey showed that children 9 months–3 years old travelled unrestrained 
to a higher degree among foreign born than among native born (Anund, Forsman, 
Gustafsson & Sörensen, 2003).  

Foreign born road users are obviously not a homogeneous subset, and for that reason, 
any analyses should be done with a differentiation with respect to foreign born’s native 
country, in order to explore whether or not this has an implication on their traffic safety 
situation in Sweden. Several confounding factors are involved in any such analyses, for 
example, individual preferences in travelling, socio economical factors and attitudes 
towards safety. Nevertheless, analyses on group level could gain extensive and useful 
information, for example with respect to sex, age and native countries in traffic safety 
analyses. Analyses on native countries need, however, some clustering into larger road 
user population zones, due to the fact that almost 200 different countries are emigrant 
countries in Swedish immigration, as mentioned earlier.  

Such clustering has previously been done by Eriksson (1998) and Yahya (2001), but in 
slightly different manners, ending up in nine different road user zones, one of these 
zones being Sweden. Eriksson, on the one hand, chose to cluster from geographic 
position and killed per population, indicating that countries clustered together had more 
or less the same ”traffic culture”. Yahya, on the other hand, used GNP per capita and 
motorizations measured as cars per population instead for his clustering. Both these 
clustering methods have pros and cons. Ideally, a clustering should combine these two 
approaches and this study is an attempt to do that. 
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To summarize; previous research have shown that the conditions for the foreign born in 
the Swedish road traffic system are different than for the native born. However, 
knowledge about any relationship between demographic data, traffic safety measure-
ments and native countries remains unknown. Furthermore, the way to measure traffic 
related demographic data varies and needs to be defined. 

From a public health perspective, it cannot be accepted that people get killed and 
injured in the traffic system. In order to improve any mitigation strategies, analyses on 
group level of clustered native countries, with respect to traffic safety issues, should be 
performed, thus enabling fine tuned and highly differentiated interventions to be 
launched.  
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2 Aim of the study 
The aim of the study was to present data for foreign born in Sweden and their involve-
ment in police reported crashes with personal injuries. Serving as references, compara-
tive data for native born were used. 

In order to support this aim, clustering of countries world wide into road user population 
zones, depending on e.g. motorization and the traffic safety situation in each country 
was necessary. Based on this clustering, this study also aimed to compare the zones and 
to analyse possible correlations between the different parameters used for the clustering, 
namely: 

• Gross national income (GNI) 

• Cars per population 

• Road traffic fatalities per population 

• Road traffic fatalities per car. 
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3 Material and Methods 
A SCB database, comprising of several different national registers, run by the Swedish 
National Board of Statistics has provided this study with compiled data, in which all 
foreign born Swedish citizens were registered. By December 31st 2003, this data base 
comprised 1,077,596 persons emigrating from approximately 200 different countries. A 
database comprising of the same amount of Swedish born citizens was used in order to 
compare data. 

Initially, based on the Gross national income (GNI), Cars per population, Road traffic 
fatalities per population, Road traffic fatalities per car for each country, a cluster 
analysis was made using the SPSS 13.0 statistical programme, in order to identify 
possible zones based on these data. The cluster analysis provided almost 20 clusters on 
the lowest level of rescaled distance and on the next level; it could not include all 
countries. Hence, this purely statistically based cluster analysis approach was useless for 
the aim of the present study. Another strategy was thus adopted, including four steps.  

Based on the included countries’: 

1. socio-economical situation (i.e. wealth, religion, language) 

2. geography (i.e. global positioning and continent belonging) 

3. previous clustering made by Eriksson (1998) and Yahya (2001) 

a starting point for the clustering was made.  
 

The aim for this first step was to cluster the large immigrant groups in Sweden into 
different road user population zones. 

Secondly, data on these countries’ Gross National Income (GNI) were collected 
according to the Atlas method (The World Bank, 2006). GNI is the sum of value added 
by all resident producers, plus any product taxes (less subsidies) not included in the 
valuation of output, plus net receipts of primary income (compensation of employees 
and property income) from abroad. Data are in current U.S. dollars, converted from 
countries’ respective national currencies using the Atlas method, which uses a three-
year average of exchange rates to smooth effects of transitory exchange rate fluctua-
tions. The World Bank favours the Atlas method for comparing the relative size of 
economies and uses it to classify countries in low, middle and high-income categories 
and to set lending eligibilities in order to reduce short-term fluctuations in country 
classification. 

The World Bank further clustered income groups within the economies according to 
GNI per capita, calculated by the Atlas method (The World Bank, 2006). By 2004, the 
groups were:  

• low income, $825 or less  

• lower middle income, $826–$3,255 

• upper middle income, $3,256–$10,065 

• high income, $10,066 or more. 

Thirdly, the degree of motorization was used. Motorization in the present study was 
defined as the number of cars (i.e. “passenger cars”) per population, based on data from 
the IRTAD (International Road Traffic and Accident Data) data base, set up within the 
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Organisation for Economic Co-operation and Development – OECD (IRTAD, 2006). 
Data for the year 2003 were primarily collected. For countries outside of OECD, data 
from International Road Federation, IRF, 2004 edition of the World Road Statistics, 
comprising data for 1998–2002, was used (IRF, 2004). 

Fourthly, data that reflect traffic safety have also been collected from these sources. 
Parameters include road traffic fatalities per population (also labelled as “killed road 
users”, and “deaths in road accidents”, respectively), and road traffic fatalities per car. 
Yet another parameter was available, namely killed road users per vehicle kilometres, 
providing the best exposure denominator for determining traffic safety. However, only a 
few countries could provide these figures, leaving the authors no choice to include it. 

For certain countries their continent belongings were not all that obvious, e.g. Turkey, 
which has its most landareal in Asia, but is appealing for membership in the EU. Other 
countries, e.g. Japan, New Zealand and Australia, have a much better traffic situation 
according to the analysed parametres than their neighbouring countries. Hence, these 
countries were clustered according primarily to their GNI status rather than to their 
geographical position. Others, e.g. Israel, Malta, Spain and Italy were clustered 
primarily according to their geographical position rather than their GNI status. 

Not all countries could provide measurement data and these countries were clustred as 
initially described above, leading basically to a clustering with their neighbouring 
countries. 

The definitions used for retrieving the data from the two sources in the present study 
could vary somewhat between the included countries. For example, IRTAD uses 
”passenger cars and station wagons” while IRF only include ”passenger cars”. Also the 
definition of road traffic related fatalities varies between countries. For example, in 
OECD countries, a fatality within 30 days after a crash is considered to be related to it, 
whereas in other countries this is not the official way to define this parameter. As 
population figures, all data from IRTAD (with one or two exceptions) are from 2003, 
while population data from IRF could be dated any year from 1998–2002. However, if 
data from several years were available, the most recent annual data were chosen,. For 
several countries figures were missing, as shown in the complete list in Appendix 1, 
table 1–8. 

The different parameters, for the entire material, as well as for each of the road user 
population zones, were compared and analysed with respect to correlation between 
them, utilising Pearson’s product moment correlation coefficient test, using the SPSS 
13.0 statistical programme. The overall, α-level was set to 0.05. The partial significance 
requirements for the six partial correlations levels in each road user population zone, 
were adjusted with the Bonferroni correction (Altman, 1991). Bonferroni correction is 
used to determine partial significance levels, αp, from an overall significance level, αo, 
and a number of partial significance levels, c, with the following relation: αp = αo / c. 
With αo = 0.05 and c = 6, the partial significance level requirement for each correlation 
were calculated as αp = (0.05/6) meaning that p should be <0.0083 to be considered as 
significant.  
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4 Construction of the zones 
In this chapter, the results from the different measurements of classification are shown 
for the zones respectively, and for the whole world as an introduction. These measure-
ments are Gross National Income (GNI), degree of motorization and two different 
measurements of traffic safety, namely killed road users per population and killed road 
users per passenger car. In Appendix 1, a complete list of all countries with foreign born 
present in Sweden at the end of 2003, in addition to data from these measurements is 
shown. Some of these countries do not exist today, but were countries when the citizens 
were born. As also seen in Appendix 1, several countries lacked data of the type used in 
the present study. 

 
4.1 All zones 
In Figure 1, a map of the world is shown with the different countries/zones marked in 
different colours. Sweden is a zone by itself and is not included in the correlations 
presented further on.  

 
Figure 1  The world classified into zones. Graphic design: Markus Thyberg. 

In total, 205 countries have been classified into different zones as a result of the 
analyses of geography, Gross National Income per capita (GNI), degree of motorization 
(cars per population) and traffic safety measurement data (killed road users per 
population and killed road users per passenger car). 

Data were, however, lacking in many countries; GNI was presented in 171 countries, 
cars per population in 92 countries, killed road users per 100,000 population in 101 
countries and killed road users per 100,000 passenger cars in 90 countries. This meant 
that for the correlations made, 86–96 countries were included in the different analyses, 
depending on what specific type of data that were used, as shown in Appendix 2. 

In Table 1, a summary of mean values and percentage coverage of data for each zone 
and Sweden are presented. 
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Table 1  Summary of mean values and percentage coverage of data for each zone and 
Sweden.  

 Mean of GNI per 
capita (*) 

Mean of Cars per 
population (*) 

Mean of Killed 
road users per 

100,000 
population (*) 

Mean of Killed 
road users per 
100,000 cars (*) 

Zone 1 30,000 (95%) 0.48 (95%) 9.02 (95%) 19.00 (95%)

Zone 2 13,000 (64%) 0.38 (64%) 11.31 (64%) 36.78 (64%)

Zone 3 4,400 (75%) 0.25 (63%) 12.00 (63%) 60.59 (63%)

Zone 4 1,700 (94%) 0.14 (69%) 13.92 (88%) 155.11 (69%)

Zone 5 3,300 (69%) 0.08 (42%) 9.23 (36%) 789.03 (39%)

Zone 6 4,900 (71%) 0.17 (25%) 15.23 (46%) 262.70 (25%)

Zone 7 900 (92%) 0.03 (18%) 12.94 (29%) 1,039.77 (20%)

Zone 8 3,400 (91%) 0.09 (47%) 11.39 (41%) 420.90 (41%)

Sweden 28,900 0.45 5.92 13.08

(*) share of countries within the zones providing data  

As shown in Table 1, data from several zones were missing. For zone 2 and 3, approxi-
mately two thirds of all data were available. For zone 5–8, less than half of all data 
concerning cars and killed road users per population and per cars were missing. In some 
zones, e.g. zone 6 and 7, the availability was poor.  

Further scrutinizing Table 1 reveals that zone 1 had the highest income, motorization 
and the lowest killed road users both per population and per cars among the eight zones. 
Sweden, being the reference country, shows the lowest figures for mean of killed road 
users per 100,000 population and per cars. Zone 7 had the lowest income, motorization 
and the highest killed road users per cars. The highest figure of killed per population 
was found in zone 6 

Correlations between the available data for all countries showed to be significant 
between GNI per capita and cars per population, r = 0.82 (p<0.0001), GNI per capita 
and killed road users per 100,000 passenger cars, r = -0.31 (p=0.004) and cars per 
population and killed road users per 100,000 passenger cars, r = -0.41 (p<0.0001). 
Figure 2, Figure 3 and Figure 4 plot the correlation between these measurements.  
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Figure 2  Correlation between GNI per capita and cars per population, all countries. 
Note the logarithmic scale on the x-axis. n=89. 

As shown in Figure 2, there was a strong correlation between GNI per capita and cars 
per capita, the higher income in a country, the more cars. However, there were outliers, 
e.g. China Hong Kong which was a high income country with few cars per population 
or Moldova which is a low income country with about 0.07 cars per capita. 
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Figure 3  Correlation between GNI per capita and killed road users per 100,000 
passenger cars. Note the logarithmic scale on the x and y-axis. n=87. 

The correlation between GNI per capita and killed road users per 100,000 passenger 
cars was negative, as shown in Figure 3. This indicates that a higher income in a 
country leads to fewer fatalities per car. This is quite reasonable according to the data 
presented in Figure 2. In more wealthy countries, not only the number of cars per person 
increase but also, most likely, the quality of cars and road infrastructure. 
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Figure 4  Correlations between cars per population and killed road users per 100,000 
passenger cars. Note the logarithmic scale on the y-axis. n=86. 

As shown in Figure 4 there was negative correlation between cars per population and 
killed road users per 100,000 passenger cars, indicating that the more cars, the fewer 
killed per car. Also this statement connects to the notion that in more wealthy countries, 
not only the number of cars per person increase but also, most likely, the quality of cars 
and road infrastructure. When this development takes place, the increase in cars will be 
followed by fewer killed in each car. 
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4.2 Zone 1 
Zone 1 is pictured in Figure 5. 

 
Figure 5  Zone 1. Graphic design: Markus Thyberg. 

This zone comprised of 19 countries and data from these measurements were missing 
from Lichtenstein. Mean of Gross National Income was about 30,000 US$ (sd. 7,900) in 
zone 1. There were, on average, almost 0.48 (sd. 0.07) passenger cars per population, 
9.02 (sd. 2.52) killed road users per 100,000 population and 19.00 (sd. 5.22) killed road 
users per 100,000 passenger cars. 

Analyses of correlations between these data were shown to be significant between killed 
road users per 100,000 population and killed road users per 100,000 passenger cars, 
r=0.84 (p<0.0001). Figure 6 plots the correlation between these measurements.  

20 VTI rapport 547A 



 

Japan Australia

France

Canada

Netherlands

Norw ay

Ireland
Denmark

New  Zealand

Austria

U.K

Belgium

USA

0

5

10

15

20

25

30

35

0 2 4 6 8 10 12 14 16

Killed road users per 100,000 population

K
ill

ed
 r

oa
d 

us
er

s 
pe

r 1
00

,0
00

 p
as

se
ng

er
 c

ar
s

.

 
Figure 6  Correlations between killed road users per 100,000 population and killed 
road users per 100,000 passenger cars in Zone 1. n=18. 

The correlation in Figure 6 shows that there was a strong relation between killed road 
users per population and killed road users per passenger cars, implying that the more 
people in the country the more cars. Great differences could be found between e.g. the 
U.K. and the USA with respect to both killed road users per population and per cars. 
The USA had the highest killed road user rate in this zone with 15 killed per 100,000 
population and 33 killed per 100,000 cars. The corresponding figures for the U.K. were 
6 and 14, respectively. However, it was obvious that the USA and Canada did not fit 
with the rest of the American continent, with respect to their (i.e. the USA’s and 
Canada’s) much lower killed road users per cars rate. The same applies to Australia, 
New Zealand and Japan, countries that did not fit in their geographical context when 
looking at fatalities per cars.  

In all the other zones there were no correlations between killed road users per 
population and killed road users per passenger cars, indicating that this correlation only 
appeared in high income, wealthy, countries.  
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4.3 Zone 2 
Zone 2 is pictured in Figure 7. 

 
Figure 7  Zone 2. Graphic design: Markus Thyberg. 

Zone 2 in our dataset comprised of 11 countries and data from these measurements were 
missing from 7 countries. Mean of Gross National Income was about 13,000 US$ (sd. 
5,800) in zone 2. There were, on average, almost 0.38 (sd. 0.17) passenger cars per 
population, 11.31 (sd. 5.67) killed road users per 100,000 population and 36.78 (sd. 
21.65) killed road users per 100,000 passenger cars. 

None of the analyses of correlations between these data were significant with the 
Bonferroni adjusted α value. However, the correlation between cars per population and 
killed road users per 100,000 passengers cars was quite high but negative, r = -0.86 
(p=0.013) and is shown in Figure 8. The correlation between GNI per capita and cars 
per population was 0.86 (p=0.014). 
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Figure 8  Correlation between cars per population and killed road users per 100,000 
passenger cars in Zone 2. Note that this correlation was not significant when applying 
the Bonferroni adjusted α value. n=7. 

As shown in Figure 8, the correlation was negative between these two measurements, 
implying that the more cars in the population, the fewer killed road users. Malta had the 
best traffic safety in the world, even better than in Sweden, and also a slightly more cars 
per population and should thus be placed into zone 1. However, with respect to its 
geographical location, and the very few immigrants in Sweden, the authors placed Malta 
in zone 2 anyway. Malta had 4.0 killed road users per 100,000 population and 8.0 killed 
road users per 100,000 cars. Turkey and Greece, on the other hand, had the highest 
number of killed road users per cars in this zone. It is difficult to know to which zone 
Turkey belonged, based on its geographical position being part of Europe, Asia, and the 
Middle East. Since Turkey is applying for membership in the European Union (EU) it 
was placed in zone 2. As shown in Figure 8, Turkey had the lowest degree of 
motorization within this zone. Italy had a high number of cars per population and fewer 
killed per car than the other countries in zone 2; thus qualifying Italy for zone 1 together 
with e.g. France. However, based on its geographical positioning, the authors chose to 
cluster Italy into zone 2. 
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4.4 Zone 3 
Zone 3 is pictured in Figure 9. 

 
Figure 9  Zone 3. Graphic design: Markus Thyberg. 

Zone 3 in our dataset comprised of 16 countries, some of them not existing today. We 
had data for all measurements from 10 of the countries. Mean of Gross National Income 
was about 4,400 US$ (sd. 3,100) in 12 countries in zone 3. There were, on average, 
almost 0.25 (sd. 0.12) passenger cars per population, 12.0 (sd. 2.48) killed road users 
per 100,000 population and 60.59 (sd. 39.78) killed road users per 100,000 passenger 
cars. 

Analyses of correlations between these data showed to be significant between GNI per 
capita and cars per population, r = 0.87 (p=0.001), as was the correlation between cars 
per population and killed road users per 100,000 passenger cars, r = -0.80 (p=0.005). 
Figure 10 and Figure 11 plot the correlation between these measurements.  
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Figure 10  Correlation between GNI per capita and cars per population in Zone 3. 
n=10. 

As shown in Figure 10 there was a positive correlation between GNI per capita and cars 
per population, i.e. the higher the income, the more cars. Bulgaria was an outlier, in this 
respect with more cars per population than other countries in the lower middle income 
class (about 2,000 US dollars) represented by Albania, Romania, Serbia and 
Montenegro. In zone 3, Slovenia had the highest GNI per capita, classified as a high 
income country and the same degree of motorization as in Sweden. 
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Figure 11  Correlation between cars per population and killed road users per 100,000 
passenger cars in Zone 3. n=10. 

When looking at the correlation between cars per population and killed road users per 
cars, as shown in Figure 11, a negative correlation appears, i.e. the more cars the 
relatively fewer killed. Albania, having the fewest cars per population and the highest 
killed road users per passenger cars ratio, was a statistical “outlier” within this zone. 
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4.5 Zone 4 
Zone 4 is pictured in Figure 12. 

 
Figure 12  Zone 4. Graphic design: Markus Thyberg. 

Zone 4 in our dataset comprised of 16 countries, where the Soviet Union does not exist 
today. We got data for all measurements from 11 countries. Mean of Gross National 
Income was about 1,700 US$ (sd. 1,700) in 15 countries in zone 4. There were, on 
average, almost 0.14 (sd. 0.11) passenger cars per population, 13.92 (sd 5.22) killed 
road users per 100,000 population and 155.11 (sd. 93.09) killed road users per 100,000 
passenger cars. 

Analyses of correlations between these data were shown to be significant between GNI 
per capita and cars per population, r = 0.94 (p<0.0001), between GNI per capita and 
killed road users per 100,000 population, r = 0.72 (p=0.004), as was also cars per 
population and killed road users per 100,000 passenger cars, r = -0.76 (p=0.007). 
Figure 13, Figure 14 and Figure 15 plot the correlations between those measurements.  
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Figure 13  Correlation between GNI per capita and cars per population in Zone 4. 
n=11. 

As shown in Figure 13 there was a big difference between the three Baltic countries 
Estonia, Lithuania, Latvia and the rest of the countries within zone 4. These three 
countries are located at the Baltic Sea close to the Fenno-Scandinavian area. Since 2004 
they are members in the European Union (EU). 
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Figure 14  Correlation between GNI per capita and killed road users per 100,000 
population in Zone 4. n=14. 
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As shown in Figure 14, the correlation between GNI per capita and killed road users per 
100,000 population showed an uneven pattern. Estonia, Lithuania and Latvia who had 
the highest GNI per capita in zone 4 also had the highest killed road users per popula-
tion. Estonia differed from the other two Baltic countries; the number of killed road 
users per 100,000 population was lower, despite the higher income, compared to the 
other two Baltic states. This could be a sign of increased traffic safety level, closer to 
the traffic safety level that the data seen in zone 1 reflect. However, in zone 1 a correla-
tion between GNI per capita and killed road users per 100,000 population did not 
appear.  
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Figure 15  Correlation between cars per population and killed road users per 100,000 
passenger cars in Zone 4. n=11. 

Figure 15 shows that the more cars in the population the fewer killed road users per 
100,000 passenger cars. This is especially shown for the three countries Latvia, Estonia 
and Lithuania with the lowest rate of killed road users per cars. On the other hand 
Kyrgyzstan had the highest number of killed road users per passenger cars and the 
fewest cars per population rate. 
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4.6 Zone 5 
Zone 5 is pictured in Figure 16. 

 
Figure 16  Zone 5. Graphic design: Markus Thyberg. 

Zone 5 in our dataset comprised of 36 countries, but we have data for all measurements 
from 11 countries, only. Mean of Gross National Income was about 3,300 US$ (sd. 
6,500) in 25 countries within zone 5. There are, on average, almost 0.08 (sd. 0.11) 
passenger cars per population (15 countries), 9.23 (sd. 6.87) killed road users per 
100,000 population (13 counties) and 789.03 (sd. 1544.08) killed road users per 100,000 
passenger cars (14 countries). 

None of the analyses of correlations between these data were significant with the 
Bonferroni adjusted α value. However, a correlation between cars per population and 
killed road user per 100,000 population was found with the unadjusted α value, i.e. 
r=0.58 (p=0.039), as shown Figure 17. 
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Figure 17  Correlation between cars per population and killed road users per 100,000 
population in Zone 5. Note that this correlation was not significant when applying the 
Bonferroni adjusted α value. n=13. 

As shown in Figure 17 Bangladesh, the Philippines, Pakistan, India and China had the 
lowest degree of motorization. However, China and India, as well as Sri Lanka and 
Mongolia had more killed road users per population than the others in the subgroup of 
low motorized countries. On the other end of the scale, Brunei showed a high degree of 
motorization, equal to for example the Baltic countries and Portugal. Most killed road 
users per 100,000 population in this zone was found for the Maldives. 
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4.7 Zone 6 
Zone 6 is pictured in Figure 18. 

 
Figure 18  Zone 6. Graphic design: Markus Thyberg. 

Zone 6 in our dataset comprised of 24 countries, but we had data for all measurements 
from 5 countries only. Mean of Gross National Income was about 4,900 US$ (sd. 5,500) 
in 18 countries in zone 6. There were, on average, almost 0.17 (sd. 0.15) passenger cars 
per population (6 countries), 15.23 (sd. 7.24) killed road users per 100,000 population 
(11 countries) and 262.70 (sd. 337.95) killed road users per 100,000 passenger cars 
(6 countries). 

None of the analyses of correlations between these data were significant with the 
Bonferroni adjusted α value. However, a correlation between GNI per capita and cars 
per population was found with the unadjusted α value, i.e. r= 0.92 (p=0.029), as shown 
in Figure 19. 
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Figure 19  Correlation between GNI per capita and cars per population in Zone 6. Note 
that this correlation was not significant when applying the Bonferroni adjusted α value. 
n=5. 

As shown in Figure 19, data varied substantially for the different countries in zone 6. 
Israel and Bahrain were high income countries and they also had most cars per popula-
tion. The other three countries had a lower middle income and quite fewer cars per 
population.  
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4.8 Zone 7 
Zone 7 is pictured in Figure 20.  

 
Figure 20  Zone 7. Graphic design: Markus Thyberg. 

Zone 7 in our dataset comprised of 49 countries, but we had data for all measurements 
from 9 countries only. Mean of Gross National Income was about 900 US$ (sd. 1,300) 
in 45 countries in zone 7. There were, on average, almost 0.03 (sd. 0.04) passenger cars 
per population (9 countries), 12.94 (sd. 8.89) killed road users per 100,000 population 
(14 countries) and 1,039.77 (sd. 986.00) killed road users per 100,000 passenger cars 
(10 countries). 

Analyses of correlations between these data were shown to be significant between GNI 
per capita and cars per population, r = 0.84 (p=0.005), as was GNI per capita and killed 
road users per 100,000 population, r = 0.73 (p=0.005). Figure 21 and Figure 22 plot the 
correlation between these measurements.  
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Figure 21  Correlation between GNI per capita and cars per population in Zone 7. n=9. 

Figure 21 shows a high correlation between GNI per capita and cars per population. 
Botswana is a country differing from the other upper middle income countries with 
fewer cars per population. Ethiopia is the country within this zone with lowest income 
and lowest degree of motorization.  
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Figure 22  Correlation between GNI per capita and killed road users per 100,000 
population in Zone 7. n=13. 

As shown in Figure 22 the higher income the more killed road users per 100,000 
population. In the figure two groups can be noted; one low income group and one 
middle income group. Mauritius had the highest income in the zone and, compared to 

VTI rapport 547A 35 



 

the other middle income countries, the lowest killed road user per 100,000 population 
rate. Swaziland, on the other hand, had a lower middle income and, after Botswana, the 
highest killed road users per 100,000 population rate. 

 
4.9 Zone 8 
Zone 8 is pictured in Figure 23. 

 
Figure 23  Zone 8. Graphic design: Markus Thyberg. 

Zone 8 in our dataset comprised of 34 countries, but we had data from all measurements 
from 12 countries only. Mean of Gross National Income was about 3,400 US$ (sd. 
2,400) in 31 countries in zone 8. There were, on average, almost 0.09 (sd. 0.07) 
passenger cars per population (16 countries), 11.39 (sd. 5.36) killed road users per 
100,000 population (14 countries) and 420.90 (sd. 801.93) killed road users per 100,000 
passenger cars (14 countries). 
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Analyses of correlations between these data were shown to be significant between GNI 
per capita and cars per population, r = 0.80 (p<0.0001). Figure 24 plots the correlation 
between these measurements.  
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Figure 24  Correlation between GNI per capita and cars per population in Zone 8. 
n=16. 

As shown in Figure 24 the countries were rather similar except for Barbados that stood 
out from the others by having the highest GNI and highest cars per population in this 
zone. Nicaragua was the poorest country in zone 8 and it also had the lowest rate of 
motorization. 
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5 Background data for the foreign born in Sweden 
In this chapter, the basic parameters including background data are presented, in order 
to provide the reader with knowledge about confounding variables. All data are based 
on the actual situation December 31st 2003.  

Within the eight zones presented in Figure 1, the foreign born were most commonly 
born in: 

Zone 1: Scandinavia, Germany, the U.K. and the USA 
Zone 2: Turkey and Greece 
Zone 3: Former Yugoslavia and Poland 
Zone 4: Estonia and Russia 
Zone 5: Thailand, India and China 
Zone 6: Iraq, Iran, Lebanon and Syria 
Zone 7: Ethiopia and Somalia 
Zone 8: Chile 
 
In Figure 25, the share of foreign born in Sweden are distributed with respect to the 
eight road user population zones shown in Figure 1.  
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Figure 25  The share of foreign born in Sweden distributed with respect to the eight 
road user population zones.  

As shown in Figure 25, more than a third (36%) of the foreign born, emigrated from 
countries within zone 1. A fifth (20%) immigrated to Sweden from countries in zone 3 
and 16% from zone 6. As further shown in Figure 25, only 3% of the foreign born 
immigrated to Sweden from zone 4. 
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5.1 Sex distribution  
In Table 2, the distribution between the sexes among foreign born and the native born is 
shown, the foreign born data being divided into the eight road user population zones 
shown in Figure 1. 
 

Table 2  Swedish foreign born population 2003-12-31 divided into men and women per 
road user population zone, based on data from SCB.  

 Men (%) Women (%) Total number

Zone 1 45.9  54.1 381,215

Zone 2 56.3 43.7 60,091

Zone 3 46.8 53.2 219,513

Zone 4 36.8 63.2 35,486

Zone 5 40.0 60.0 91,519

Zone 6 54.8 45.2 177,383

Zone 7 52.6 47.4 49,592

Zone 8 49.7 50.3 62,797

All foreign born 47.9 52.1 1,077 ,96

All native born 49.8 50.2 7,898,074

Grand total 49.5 50.5 8,975,670

 

As shown in Table 2, the share of women was 2% larger among the foreign born than 
the native born. Furthermore, great variations in sex distribution can be observed. For 
example, in zone 4 and 5 women constitute the majority, whereas the opposite can be 
found in zone 2, 6 and 7. 

 
5.2 Age distribution 
The age distribution between foreign born and native born is shown in Table 3. 
 

Table 3  The age distribution between foreign born and native born, based on data from 
SCB. 

 Foreign born (%)  Native born (%) Total in Sweden (%) 

0–17 yrs 9.7 23.3 21.6 

18–24 yrs 8.7 8.1 8.1 

25–34 yrs 16.8 12.5 13.0 

35–44 yrs 19.8 13.2 14.1 

45–54 yrs 17.0 12.6 13.1 

55–64 yrs 13.2 12.8 12.9 

65+ 14.8 17.5 17.2 

Total 100.0 100.0 100.0 
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As shown in Table 3, children were a substantially smaller share among foreign born, 
which in turn can be explained by the fact that foreign born in the ages 25–54 are over 
represented, this particular age cohort being the ages of becoming parents. Being 
foreign born and giving birth to a child in Sweden means that the child will be 
considered as native born, a development quite natural, but giving foot prints in the 
statistics. 

 
5.3 Time in Sweden 
Foreign born include people recently immigrating to Sweden, as well as those living in 
Sweden for decades. These differences may have an influence on adaptation to Swedish 
life in general and for crash involvement. In Table 4 the average time in Sweden for the 
different road user population zones are thus shown. 
 

Table 4  Average time in Sweden for the different road user population zones, based on 
data from SCB. 

Born in zone Time in Sweden 
mean (sd) 

Time in Sweden 
median 

1 28 yrs (17) 31 yrs

2 19 yrs (12) 19 yrs

3 16 yrs (12) 10 yrs

4 14 yrs (18) 7 yrs

5 12 yrs (10) 11 yrs

6 10 yrs (7) 11 yrs

7 10 yrs (8) 10 yrs

8 14 yrs (9) 14 yrs

 

The longest average time in Sweden had the foreign born from zone 1, the majority 
being people from Finland. Foreign born from zone 2, having an average time of 
~20 years in Sweden, comprised mainly people from Greece and Italy. The foreign born 
with the shortest time in Sweden, i.e. about 10 years, were people from zone 6 and 7. 
Zone 3 and zone 4 presented large differences between mean time and median time in 
Sweden.  

When scrutinizing data for zones 3 and 4 further, an explanation could be that certain 
countries within these two zones contribute strongly to this finding. In zone 3, the 
countries with the greatest differences between mean and median time in Sweden, i.e. 
former Yugoslavia and Croatia, accounted for a difference of approximately 7 years 
between mean and median time in Sweden. These countries represents about one third 
of the foreign born from zone 3.  

In zone 4, the countries with the greatest differences between mean and median time in 
Sweden, i.e. the Baltic countries, i.e. Estonia, Lithuania and Latvia, accounted for a 
difference of approximately twice the years between mean and median time in Sweden. 
For former Soviet Union, the difference was about 2/3. These countries represent about 
40% of the foreign born from zone 4. 
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6 Crash involvement among foreign and native born in Sweden 
In this chapter an overview of involvement in police reported crashes with personal 
injuries in year 2003 is presented. Men and women from the eight road user population 
zones are compared to native born men and women. Table 5 shows all police reported 
crashes involving personal injury per 1,000 population. 
 

Table 5  Police reported crashes involving personal injury per 1,000 population in year 
2003, based on data from SCB. 

 Men  Women  

Zone 1 5.2 2.7 

Zone 2 7.4 3.3 

Zone 3 9.7 3.7 

Zone 4 5.1 2.5 

Zone 5 6.9 4.2 

Zone 6 14.0 5.2 

Zone 7 8.6 2.4 

Zone 8 7.9 3.2 

All foreign born 8.4 3.4 

All native born 5.6 3.0 

 

As shown in Table 5, men and women in zone 6 had the highest crash involvement, 
men 14 per 1,000 population and women 5.2, respectively. Compared to native born 
men and women, whose crash involvement rates were 5.6 and 3.0, respectively, a clear 
difference can be observed. The second highest involvement in police reported crashes 
were among men from zones 3 and 7. The lowest involvement in police reported 
crashes among men were in zone 4 and 1. Among women, the lowest crash involvement 
rates were in zones 7 and 4. The disparities between women from different zones were 
not as large as among men. All women’s crash involvement rates were lower than 
native born men’s crash involvement rate.  

In Figure 26 the relative risk for foreign born compared to native born is calculated. 
Foreign born from the eight zones and the grand total should be compared to 1, which is 
the relative risk set for native born. The relative risk was computed within each sex and 
comparisons shall be made within men and women, respectively. 
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Figure 26  Relative risk of being involved for foreign born compared to native born (set 
to 1) in police reported crashes involving personal injury.  

Figure 26 shows the mentioned elevated relative risk for people from zone 6. As shown, 
the relative risk was more than twice compared to native born men, whereas women 
from this zone had 70% higher risk to be involved in a crash compared to native born 
women. In zones 1 and 4 the risk to be involved in a crash was lower than for native 
born and this applied to both males and females. Also women from zone 7 had a lower 
risk than native women. On average, the risk was 50% higher for males and about 10% 
higher for females.  

To further scrutinize the crash involvement, only passenger car drivers 18 years and 
older were chosen and related to the number of license holders. This is shown in 
Table 6. 
 

Table 6  Passenger car drivers involved in police reported crashes per 1,000 license 
holders 18 years and older in year 2003, based on data from SCB. 

 Men  Women  

Zone 1 4.1 2.5 

Zone 2 6.8 4.6 

Zone 3 8.2 4.0 

Zone 4 6.4 3.8 

Zone 5 9.6 5.5 

Zone 6 13.9 9.3 

Zone 7 12.8 2.6 

Zone 8 9.3 5.4 

All foreign born 7.8 3.8 

All native born 3.7 2.2 
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When comparing passenger car drivers involved in police reported crashes per 1,000 
license holders, zone 6 had the highest rate, about 14 per 1,000 license holders for men 
and more than 9 for women. The rates for native born were 3.7 for men and 2.2 for 
women, both lower than any of the foreign born figures. In zone 7, the great difference 
between men and women was further explored. Among men in this zone, 12.8 
passenger car drivers per 1,000 were involved in police reported crashes, but only 2.6 
per 1,000 among women. The lowest crash risk for both foreign born males and females 
were among people born in zone 1. 

In Figure 27, the relative risk for foreign born drivers compared to native born driver is 
shown. Foreign born drivers from the eight zones and the total should be compared to 1 
which is the relative risk set for native born drivers. The relative risk was computed 
within each sex and comparisons shall be made within men and women, respectively. 
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Figure 27  Relative risk to foreign born compared to native born (set to 1) among 
passenger car drivers involved in police reported crashes.  

Foreign born cars drivers’ relative risk was twice the risk on average for males and 
slightly lower for females. When data were subdivided into the eight zones, zones 6, 5 
and 8 stood out as having more than twice the relative risk for both males and females. 
The situation is somewhat more complicated among foreign born from zone 7, one 
reason being that the number of female data points was low. 

 

 

VTI rapport 547A 43 



 

7 Discussion 
The aim of the present study was to present facts about foreign born in Sweden and 
their involvement in police reported crashes compared to native born. In order to 
support this aim, clustering of countries world wide into road user population zones, 
depending on a number of parameters, was necessary. This clustering process was 
extensive and based on a number of assumptions and decisions. Based on this 
clustering, this study also aimed to compare the zones and to analyse possible 
correlations between the different parameters used for the clustering. 

The parameters possible to retrieve in this study were GNI, cars per population, killed 
road users per population and per cars for the included countries. Unfortunately, the 
most relevant measurement in considering traffic safety; namely exposure – usually 
presented as annual average kilometres driven – was only obtainable from 53of the 
>200 involved countries in the data sets used in this study, Sweden not being one of 
them. Hence, the results are based on deductions from the second best type of data. 
Nevertheless, they provided a fairly good estimate of the traffic safety situation in 
relation to GNI in the eight defined road user population zones.  

Prior to any discussions on the results, six possible postulates based on the included 
parameters can be made: 

1. As the GNI increase, the number of cars increase 

2. As the GNI increase, the number of killed road users decrease 

3. As the GNI increase, the number of killed road users per cars decrease 

4. As the population increase, the number of cars increase 

5. As the number of cars increase, the number of killed road users increase 

6. As the number of cars increase, the number of killed road users per cars decrease. 

In order to explore these six postulates, each road user population zone has been 
investigated individually and also with respect to all eight zones combined. The first 
postulate was significantly confirmed for all zones and for zones 3, 4, 7 and 8, with r-
values ranging from 0.80–0.94. However, if the Bonferroni adjustment of the α level is 
removed, also zones 2 and 6 showed correlations, significant of the 0.05 level ranging 
from 0.86–0.91. Such unadjusted significant correlations will in this study be regarded 
as tendencies, presented to further support the significant correlation found. All r-values 
are presented in Appendix 2 and the important ones in chapter 4. To summarize, data 
from all zones but 1 and 5 supported that as the GNI increase, the number of cars 
increase. 

The assumption that as the GNI increase, the number of killed road users decrease was, 
surprisingly not confirmed at all. On the contrary, zones 4 and 7 significantly proved the 
opposite, with r-values ranging from 0.72–0.73. In order to further explore this finding 
all r-values were examined, none of them being significant even on the unadjusted α 
level. These r-values were all positive (ranging from 0.4–0.5, indicating an increase in 
killed road users as GNI increases, in zones 2, 3 and 6, whereas in the other three zones 
and for all zones, none of the r-values exceeded -0.1. These findings indicate that, in 
fact, as GNI increase, this does not automatically lead to safer traffic. This conclusion 
was somewhat unexpected, in particular for zone 2.  

The third postulate, namely that as the GNI increase, the number of killed road users per 
cars would decrease was supported only when we combined all zones, with an r-value 
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of -0.3. Applying the unadjusted α level, also zone 4 showed a significant correlation of 
-0.7, further supporting the basic assumption that as the GNI grows, people would gain 
safety by upgrading their car model, since new cars are substantially safer than older 
cars (Evans, 2004). However, in zone 4 the included countries vary substantially with 
respect to GNI, the Baltic countries forming a wealthier subgroup, which could explain 
this tendency. Furthermore, this postulate was not proven for any individual zone, but 
for all, indicating that the range of inbuilt safety in the cars used varies more between 
than within the zones.  

Postulate number 4 was a very simple one, namely that as the population increase, the 
number of cars would increase, as well. To our surprise this was only confirmed in the 
wealthiest zone, i.e. zone 1. None of the others, as well as all combined, showed any 
tendencies in this direction. However, it should be noted that the opposite was neither 
found, namely that as the population grows in less wealthy zones, i.e. there are more 
people to share a less rapid growth of car holding. When scrutinising the r-values in 
Appendix 2 further, it could be found that all of them pointed in the negative direction, 
except for zone 2. This finding could give a hint of the inverse relationship, i.e. as the 
population increase; the number of cars would, in fact, decrease. However, when we 
combined all countries no proof was found to support this speculation. 

We then investigated whether any correlations were supporting the assumption that as 
the number of cars increase, the number of killed road users increases, as well. No such 
correlations were found on the adjusted α level. On the unadjusted α level, zones 3, 4, 
and 5 supported the postulate with r-values ranging from 0.6–0.7. This means that this 
relationship applied only to these zones in which less wealthy countries are clustered. 

Lastly, we checked for correlations supporting that as the number of cars increase, the 
number of killed road users per cars decrease, which was supported by data from zone 3 
and 4, as well as data for all included road user population zones. The r-values ranged 
from -0.4 to -0.8. On the unadjusted α level, zones 2 and 8 further supported the 
postulate with r-values ranging from -0.7 to -0.9. 

The earlier used categorizations (Eriksson, 1998; Yahya, 2001) ended up in eight 
similar zones, but given somewhat different epithet. The clustering in the present study 
is not remarkably different from these two. In fact, with respect to individual countries 
the only differences are Israel, New Zealand and Sudan. Eriksson and Yahya clustered 
Israel with countries in zone 1, but we chose to cluster Israel into zone 6, according to 
its geographical position. Zone 6 has some straggling countries, but in GNI terms, Israel 
will fit with e.g. Kuwait. If, however, the focus is on killed road users per population, 
Israel will fit with some other countries, e.g. Syria.  

This is the situation in many of the zones, i.e. that all the measurements studied do not 
show the same pattern for all countries clustered together into a certain zone.  

New Zealand was clustered by Eriksson and Yahya together with countries from Asia, 
but we chose clustered it into zone 1, due to its traffic safety situation and its geo-
graphical position close to Australia. Sudan was clustered by Eriksson and Yahya 
together with countries north of the Sahara and countries from the Middle East, i.e. 
rather similar to our zone 6. However, we clustered Sudan into zone 7, a zone that 
Eriksson and Yahya labelled “the Africa south the Sahara”.  

Special standpoints in considering zone belongings have also been taken for the Baltic 
countries, Turkey, Japan, New Zealand, Australia, Malta, Spain and Italy. We must 
admit taking different standpoints for different countries, of which the four 
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measurement data shown in chapter 2 were most important. All standpoints ended up in 
almost the same categorization as used by Eriksson and Yahya, but with the advantage 
of the present study having the clustering more thoroughly done and with greater 
amount of the measurements data available. The almost identical clustering makes it, in 
fact, easier to compare data sets between the three different studies. 

Which of the measurements data used were the most valid for the aim of the present 
study? In accordance with our findings, Evans (2004) also found that there is a general 
tendency for the number of fatalities per vehicle to be lower, the higher the degree of 
motorization. Whether fatalities per population or a fatality per car is the most accurate 
measurement depends on the countries’ distribution of different vehicles. The data used 
in this study concerned passenger cars. In some countries a substantial part of the 
vehicle fleet instead consists of buses or two-wheeled vehicles. In these countries, 
fatalities per car are obviously not the best measurement. Thus, it would be better to use 
fatalities per population, if not data of all types of vehicle are available. However, in the 
present study both measurements were used when data were available, thereby lowering 
the impact of this bias. 

The lack of data was most noteworthy in less wealthy countries and maybe this could be 
interpreted as a sign of these countries’ traffic safety; namely that this is not a very 
important issue. In poor countries, some of them at war, where people get killed to a 
greater extent due to lack of food, diseases or from the war than from traffic crashes, 
traffic safety issues may for obvious reasons be redundant.  

Evans (2004) points out that a country’s traffic fatality rate, measured as deaths per 
vehicle, is strongly related to its wealth and that traffic fatality ratio declines reflect 
contributions from technology, infrastructure, legislation and behavioural changes 
among the road users. Based on the findings from this and other studies (Eriksson, 
1998; Yahya, 2001), many countries in the world have a lot to do in order to decline the 
traffic fatality ratios; the most important factor being changing driver behaviour (Evans, 
2004). 

Comparing the police reported relative crash involvement risk on an all ages population 
basis between foreign born from the eight different road user population zones, as well 
as combined, showed that the risk was increased for all zones together, as well as 
individually, except for zone 1 and 4. The risk was increased for women (except for 
zone 7), as well as for men. On average, the risk was 50% higher for males and more 
than 10% for females, compared to their native born counter parts. However, the 
variation was large. Male foreign born from zone 6 had more than twice the crash risk 
compared to native born males, whereas females from this zone had a 70% higher crash 
risk than their female counterparts. The greatest differences between the sexes in crash 
risk within a zone was among foreign born from zone 7, in which the female risk 
actually was lower than for native born females and the relative risk for males twice the 
relative risk of the foreign born females from zone 7. The female foreign born relative 
risk for zone 7 was, in fact, also lower than for the native born females from zone 1 and 
4. Foreign born from zone 3, 5 and 6 stood out as facing the highest relative crash risk.  

When further scrutinizing police reported relative crash involvement risk among 
passenger car drivers aged 18+, per driving license, a somewhat different picture was 
found. In this comparison, all foreign born men showed on average twice the risk 
compared with their native counterparts, whereas the female foreign born showed an 
80% increase in relative risk. However, the female foreign born from zone 6 showed a 
fourfold increase in relative risk, which actually was the highest relative risk of all 
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subgroups. Foreign born males from zone 6 had slightly lower risk. In five out of the 
eight zones the females had a higher relative risk than the males, but since the data 
comprised only a few data points and no significance testing thus was meaningful, the 
conclusion should be based on the over all relative risk previously described. In zone 5 
and 8 the relative risk for both sexes were more than twofold, whereas a more 
traditional distribution of risk between the sexes was found in zone 7, where the male 
risk was tripled, while the female relative risk was about the same as for native born 
females. However, in this comparison neither men nor women from any zone had a 
relative risk below 1, i.e. lower than their Swedish counterparts. For zone 1, data 
revealed just a slight increase of the relative risk by 10–15% among foreign born in 
Sweden. 

Yahya (2001) compared drivers involved in crashes per 1,000 driving license in 1998 
and standardized with a Swedish man. He found the same pattern as found in the 
present study, even if the figures were not exactly the same for the different road user 
population zones, due to different methods and data. 

It could be noted that the average time in Sweden among the foreign born for the eight 
zones varied, but were on average quite long, i.e. >10 years. No significant differences 
were found for the zones with respect to this issue, although foreign born from zone 1 
and 2 clearly stood out as having on average longer times in Sweden compared to the 
other zones. These were also the two zones with the highest mean GNI and number of 
cars per capita and the lowest ratio of fatalities per car. Based on these confounding 
variables it is not possible to distinguish which of these factors are crucial for the results 
and which are simply an effect of another variable’s co-variation with this factor.  

To summarize; we could conclude that for all included road user population zones, an 
increase in GNI correlated with more cars and fewer traffic fatalities. For a number of 
zones, nearly all of them less wealthy an increase in GNI correlated with more cars, and 
the more cars, the lower the number of killed road users per car. Furthermore, among 
foreign born, the average relative crash risk was 50% higher for males and more than 
10% for females compared to native born in Sweden, when all road user ages were used 
for the comparison. The relative risk was elevated when licensed drivers aged 18+ was 
used as denominator for both sexes. Foreign born males had twice the risk compared 
with their native counterparts, whereas the female foreign born showed an 80% 
increase. Foreign born from zone 6 stood out in both comparisons as representing a 
group with substantially elevated relative risk, and this group in particular warrants 
further studies. 

Taken together these findings stipulate future research. We need to look more 
thoroughly into crash data for the foreign born, differentiated not only by the sexes, but 
also with respect to exposure data such as kilometres driven, type of roads and traffic 
environment, vehicle types and vehicle age, socio economical factors and, finally, 
attitudes, motives and actions with respect to traffic safety, such as speeding, seat belt 
usage and use of child safety restraints. Furthermore, the driver education given in the 
emigrant country, experience from driving there could have an impact on crash 
involvement in Sweden and should thus be investigated. In addition, the general level of 
education, which co-varies with GNI and other wealth factors, should be investigated 
among the foreign born from each of the zones, as well as together, in order to identify 
the impact of this factor on the traffic safety situation in Sweden for these groups.  

Furthermore, despite the fact that the defined eight zones in the present study repre-
sented reasonably homogenous subsets of the world wide road user population, some 
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zones showed great within group variations with respect to certain parameters. For 
example, foreign born from former Yugoslavia and Croatia, accounted for a difference 
of approximately 7 years between mean and median time in Sweden. The same relation-
ship was, in fact, exaggerated for the Baltic countries, i.e. Estonia, Lithuania and Latvia, 
that accounted for a difference of approximately twice years between mean and median 
time in Sweden. This pattern in the data reflects that people have emigrated from those 
countries during two rather well defined periods with an in between period of lower 
immigration, showing bipolar distribution over time. For such foreign born group 
subsets, data and interventions must be handled with great care, since they actually 
consist not of one, but maybe two subsets of foreign born road users. 

All such measurement and outcome data as the ones presented in this study should then 
be compared to their matched controls among the native born, in order to identify the 
nature of the problem and countermeasures to be taken, to eventually enhance the traffic 
safety situations for foreign born in Sweden. The present study has shown that there is a 
substantial potential for such an approach. Furthermore, after implementation, any 
traffic safety measures should also be evaluated, an aspect not always taken into account 
by the governmental actors in the field. 
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Page 1 (7) 

Table 1  Facts about Zone 1. 

Country 
GNI per 

capita 
Cars per 

population

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
AUSTRALIA 21,960 0.52 8.15 15.64 2,525
AUSTRIA 26,810 0.49 11.47 23.35 5,967
BELGIUM 25,760 0.47 13.12 28.06 1,356
CANADA 24,470 0.47 8.74 18.43 2,471
DENMARK 33,580 0.35 8.02 22.88 40,921
FINLAND 27,060 0.42 7.28 17.27 189,341
FRANCE 24,750 0.49 10.16 20.78 6,155
GERMANY 25,270 0.54 8.01 14.81 39,548
ICELAND 30,910 0.58 7.93 13.77 3,811
IRELAND 27,020 0.38 8.42 22.23 1,349
JAPAN 34,190 0.43 6.96 16.28 2,502
LIECHTENSTEIN   2
LUXEMBOURG 45,750 0.63 11.83 18.86 139
NETHERLANDS 26,240 0.42 6.35 15.00 5,150
NEW ZEALAND 15,530 0.60 11.50 19.09 763
NORWAY 43,400 0.42 6.16 14.84 45,087
SWITZERLAND 40,680 0.51 7.46 14.54 2,557
UNITED KINGDOM 28,320 0.45 6.14 13.57 16,428
UNITED STATES 37,870 0.45 14.66 32.53 15,143
   381,215

 

Table 2  Facts about Zone 2. 

Country 
GNI per 

capita 
Cars per 

population

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
ANDORRA   1
CYPRUS 14,230 0.40 13.22 32.68 443
GIBRALTAR   5
GREECE 13,230 0.30 19.69 65.35 10,853
ITALY 21,570 0.60 10.49 17.53 6,584
MALTA 10,630 0.50 4.03 7.98 96
MONACO   18
PORTUGAL 11,810 0.35 14.76 41.98 2,533
SAN MARINO   5
SPAIN 17,040 0.44 12.80 28.89 5,470
TURKEY 2,800 0.07 4.17 63.04 34,083
   60,091
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Table 3  Facts about Zone 3. 

Country 
GNI per 

capita 

Cars per 
populatio

n

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
ALBANIA 1,640 0.05 8.13 168.32 538
BOSNIA & 
HERZEGOVINA 1,660  53,949
BULGARIA 2,120 0.29 12.22 42.54 3,825
CROATIA 5,370 0.28 14.13 50.39 5,726
CZECHOSLOVAKIA   6,909
CZECH REPUBLIC 7,190 0.36 14.18 39.68 522
DANZIG   22
GERMANY DEM REP 
(DDR)    669
HUNGARY 6,360 0.26 13.07 50.42 13,794
MACEDONIA 1,980  2,971
POLAND 5,280 0.29 14.77 50.16 41,586
ROMANIA 2,260 0.14 10.71 74.34 12,343
SERBIA & 
MONTENEGRO 1,900 0.14 7.95 56.51 421
SLOVAKIA 4,970 0.25 11.64 47.18 374
SLOVENIA 11,870 0.46 12.12 26.33 765
YUGOSLAVIA   75,099
   219,513

Table 4  Facts about Zone 4. 

Country 

GNI 
per 

capita 

Cars per 
populatio

n

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
ARMENIA 950 7.03  586
AZERBAIJAN 820 0.04 7.83 183.14 357
BELARUS  1,590 0.16 17.46 111.59 860
ESTONIA 5,380 0.30 16.45 55.65 9,964
GEORGIA 840 0.06 11.52 204.40 254
KAZAKHSTAN 1,810 0.07 14.93 208.65 418
KYRGYZSTAN 340 0.04 15.49 384.19 106
LATVIA 4,420 0.27 22.22 83.67 2,482
LITHUANIA 4,540 0.34 20.13 59.02 1,334
MOLDOVA 59 0.07 11.39 153.23 175
RUSSIA 2,610 0.14 21.35 151.90 9,090
SOVIET UNION   7,104
TAJIKISTAN 210 6.17  99
TURKMENISTAN 1,090 10.89  92
UKRAINE 970 0.11 12.04 110.78 2,239
UZBEKISTAN 420  326
   35,486
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Table 5  Facts about Zone 5. 

Country 

GNI 
per 

capita

Cars per 
populatio

n

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
AFGHANISTAN  7,017
BANGLADESH 400 0.00 2.81 5,913.29 3,391
BHUTAN 720 0.01  13
BRUNEI DARUSSALAM 0.34 11.90 34.64 2
CAMBODIA 300 0.03 1.63 62.76 355
CHINA  1,100 0.01 8.64 1,281.21 10,852
EAST TIMOR  1
FIJI  2,280  42
HONG KONG 25,110 0.06 3.17 55.67 570
INDIA 540 0.01 7.88 1,307.51 12,348
INDONESIA 940 0.01  1,817
KIRIBATI 880  5
KOREA, DEMOCRATIC 
PEOPLE'S REPUBLIC   64
KOREA, REPUBLIC  12,050 0.20 15.05 74.07 9,574
LAOS  340  388
MALYAN FEDERATION  4
MALAYSIA 3,880 0.21 24.02 116.21 1,064
MALDIVES 2,300  12
MONGOLIA 480 0.03 16.76 656.40 69
MYANMAR  151
NAURU  2
NEPAL 240  191
PAKISTAN 520 0.01 3.69 524.32 3,707
PAPUA NEW GUINEA 490  21
PHILIPPINES 1,060 0.01 1.07 113.27 6,484
SAMOA 1,540  7
SIKKIM  1
SINGAPORE 21,410 49.22 482
SOLOMON ISLANDS 560  3
SRI LANKA 930 0.01 10.68 800.56 6,096
TAIWAN or CHINA 
TAIPEI 0.22 12.70 57.34 684
THAILAND 2,190  14,294
TONGA 1,510  23
VIET NAM 480  8,231
VIET NAM, REPUBLIC  3,540
WESTERN SAMOA  14
  91,519
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Table 6  Facts about Zone 6. 

Country 

GNI 
per 

capita 

Cars per 
populatio

n

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
ALGERIA 1,930  1,834
BAHRAIN 12,410 0.31 12.05 39.22 50
EGYPT   1,305
EGYPT ARAB 
REPUBLIC 1,390  1,024
FRENCH MOROCCO   5
GAZA 1,120  129
IRAN, ISLAMIC 
REPUBLIC 2,010 3.52  53,241
IRAQ   67,645
ISRAEL 16,240 0.23 7.92 34.49 1,803
JORDAN 1,910 15.17  1,312
KUWAIT 17,970 24.62  971
LEBANON 4,320  20,811
LIBYA 4,400  456
MOROCCO 1,310 0.05 12.89 283.61 5,145
OMAN 7,890  15
PALESTINE   1,248
QATAR  0.37 18.51 49.53 37
SAUDI ARABIA 9,170 20.07  928
SOUTH YEMEN   36
SYRIA 1,120 0.01 9.42 913.17 15,692
TUNISIA 2,240 0.06 15.48 256.15 2,978
UNITED ARAB 
EMIRATES  27.94  421
WEST BANK 1,120  131
YEMEN 510  166
   177,383
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Table 7  Facts about Zone 7. 

Country 

GNI 
per 

capita

Cars per 
populatio

n

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
ANGOLA 760  9.29  511
BENIN 440    25
BOTSWANA 3,530 0.03 30.73 1,033.68 56
BURKINA FASO 300    44
BURUNDI 90    425
CAMEROON 640    257
CAPE VERDE 1,440    316
CENTRAL AFRICAN 
REPUBLIC 270    26
CHAD 240    37
COMOROS 440    5
CONGO 650    279
CONGO, DEMOCRATIC 
REPUBLIC 100    1,226
COTE D'IVOIRE 670    384
DJIBOUTI 950    65
EQUATORIAL GUINEA  14
ERITREA 160    4,353
ETHIOPIA 90 0.00 2.50 2,407.79 11,281
GABON 3,340  23.11  2
GAMBIA 270    2,771
GHANA 320  6.36  1,189
GUINEA 430    151
GUINEA-BISSAU 140    90
KENYA 400 0.01 9.19 1,154.65 1,455
LESOTHO 590  13.53  21
LIBERIA 100    671
MADAGASCAR 290    74
MALAWI 160    47
MALI 300    60
MAURITANIA 390    23
MAURITIUS 4,100 0.09 12.80 148.86 144
MOZAMBIQUE 210    228
NAMIBIA 1,930   411.72 56
NIGER 200    15
NIGERIA 350    932
RWANDA 210    173
SAO TOME & PRINCIPE 330    9
SENEGAL 540 0.01 6.96 657.44 291
SEYCHELLES 7,360    53
SIERRA LEONE 190 0.00 1.47 581.34 444

VTI rapport 547A 



Appendix 1 

Page 6 (7) 

 
SOMALIA  14,809
SOUTH AFRICA 2,850 0.09 20.00 217.83 1,408
SUDAN 460    832
SWAZILAND 1,320 0.04 26.00 628.95 15
TANZANIA 310    1,005
TOGO 310    249
UGANDA 250 0.00 6.55 3,155.48 2,455
ZAMBIA 380    289
ZANZIBAR  7
ZIMBABWE 12.63  320
  49,592
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Table 8  Facts about Zone 8. 

Country 

GNI 
per 

capita

Cars per 
populatio

n

Killed per 
100,000 

population

Killed per 
100,000 

cars 

Foreign born 
in Sweden 
December 

2003
ANTIGUA & BARBUDA 9,330    8
ARGENTINA 3,840 0.14   2,657
BAHAMAS     21
BARBADOS 9,270 0.31 9.23 29.39 106
BELIZE 3,740 0.04 19.68 493.50 5
BERMUDA     5
BOLIVIA 920  9.33 3,137.75 2,537
BRAZIL 2,761 0.14 3.19 22.83 4,024
CHILE 4,360 0.09 10.27 113.76 27,528
COLOMBIA 1,830 0.04 16.85 388.53 8,169
COSTA RICA 4,310 0.10 7.06 71.23 240
CUBA     1,686
DOMINICA 3,380    48
DOMINICAN REPUBLIC 2,130  19.94  338
ECUADOR 1,830 0.04 11.01 252.76 1,230
EL SALVADOR 2,220    2,392
GRENADA 3,690    40
GUATEMALA 1,910 0.05   684
GUYANA 890    113
HAITI 400    114
HONDURAS 960 0.05   229
JAMAICA 2,780    214
MEXICO 6,290 0.11   1,328
NICARAGUA 750 0.02 8.85 568.73 465
PANAMA 4,040 0.08 14.28 178.62 211
PARAGUAY 1,110 0.05 2.99 59.79 136
PERU 2,140 0.03 10.95 369.89 5,107
SAINT KITT & NEVIS 6,860    2
SAINT LUCIA 4,040    28
SAINT VINCENT & THE 
GRENADINES 3,250   95.20 13
SURINAME 2,080 0.14 15.81 110.58 22
TRINIDAD & TOBAGO 7,790    249
URUGUAY 3,770    2,320
VENEZUELA 3,470    528
    62,797
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All Zones 

Correlations

1 ,816** -,119 -,307**
,000 ,249 ,004

171 89 96 87
,816** 1 ,015 -,410**
,000 ,891 ,000

89 92 86 86
-,119 ,015 1 -,176
,249 ,891 ,103

96 86 101 87

-,307** -,410** -,176 1
,004 ,000 ,103

87 86 87 90

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.01 level (2-tailed).**. 

 
Zone 1 

Correlationsa

1 -,068 -,034 ,008
,790 ,893 ,975

18 18 18 18
-,068 1 ,342 -,219
,790 ,165 ,383

18 18 18 18
-,034 ,342 1 ,838**
,893 ,165 ,000

18 18 18 18

,008 -,219 ,838** 1
,975 ,383 ,000

18 18 18 18

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.01 level (2-tailed).**. 

Zon = 1a. 
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Zone 2 

Correlationsa

1 ,857* ,452 -,532
,014 ,309 ,219

7 7 7 7
,857* 1 ,093 -,862*
,014 ,843 ,013

7 7 7 7
,452 ,093 1 ,375
,309 ,843 ,408

7 7 7 7

-,532 -,862* ,375 1
,219 ,013 ,408

7 7 7 7

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.05 level (2-tailed).*. 

Zon = 2a. 

 
Zone 3 

Correlationsa

1 ,872** ,547 -,560
,001 ,102 ,092

12 10 10 10
,872** 1 ,704* -,802**
,001 ,023 ,005

10 10 10 10
,547 ,704* 1 -,609
,102 ,023 ,062

10 10 10 10

-,560 -,802** -,609 1
,092 ,005 ,062

10 10 10 10

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 

Zon = 3a. 
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Zone 4 

Correlationsa

1 ,936** ,723** -,676*
,000 ,004 ,022

15 11 14 11
,936** 1 ,698* -,759**
,000 ,017 ,007

11 11 11 11
,723** ,698* 1 -,330
,004 ,017 ,322

14 11 14 11

-,676* -,759** -,330 1
,022 ,007 ,322

11 11 11 11

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 

Zon = 4a. 

 
Zone 5 

Correlationsa

1 ,417 -,020 -,324
,156 ,953 ,304

25 13 11 12
,417 1 ,577* -,379
,156 ,039 ,201

13 15 13 13
-,020 ,577* 1 -,279
,953 ,039 ,356

11 13 13 13

-,324 -,379 -,279 1
,304 ,201 ,356

12 13 13 14

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.05 level (2-tailed).*. 

Zon = 5a. 
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Zone 6 

Correlationsa

1 ,915* ,389 -,698
,029 ,301 ,190

18 5 9 5
,915* 1 ,338 -,749
,029 ,512 ,087

5 6 6 6
,389 ,338 1 -,327
,301 ,512 ,527

9 6 11 6

-,698 -,749 -,327 1
,190 ,087 ,527

5 6 6 6

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.05 level (2-tailed).*. 

Zon = 6a. 

 
Zone 7 

Correlationsa

1 ,836** ,726** -,553
,005 ,005 ,098

45 9 13 10
,836** 1 ,523 -,638
,005 ,148 ,065

9 9 9 9
,726** ,523 1 -,374
,005 ,148 ,321

13 9 14 9

-,553 -,638 -,374 1
,098 ,065 ,321

10 9 9 10

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.01 level (2-tailed).**. 

Zon = 7a. 
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Zone 8 

Correlationsa

1 ,801** -,005 -,363
,000 ,985 ,202

31 16 14 14
,801** 1 -,178 -,651*
,000 ,580 ,022

16 16 12 12
-,005 -,178 1 ,034
,985 ,580 ,912

14 12 14 13

-,363 -,651* ,034 1
,202 ,022 ,912

14 12 13 14

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Pearson Correlation
Sig. (2-tailed)
N

GNI per capita, Atlas
method

Cars/pop

Killed road users/100.
000 pop

Killed road users/100.
000 passenger cars

GNI per
capita, Atlas

method Cars/pop

Killed road
users/100.
000 pop

Killed road
users/100.

000
passenger

cars

Correlation is significant at the 0.01 level (2-tailed).**. 

Correlation is significant at the 0.05 level (2-tailed).*. 

Zon = 8a. 
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