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Kort sammanfattning 

Sveriges trafiksäkerhetsarbete utgår från Nollvisionen. Det långsiktiga målet är att ingen ska dödas 

eller skadas allvarligt i trafiken, men det finns även delmål för perioden 2020–2030: antalet dödade 

ska minska med 50 % och antalet allvarligt skadade med 25 %. Det delmål som Europeiska 

kommissionen fastställt är att antalet dödade och allvarligt skadade i trafiken ska minska med 50 % 

inom hela EU mellan åren 2020 och 2030. Kommissionen har också föreslagit, i samarbete med 

experter från medlemsstaterna, en uppsättning av åtta trafiksäkerhetsindikatorer (KPI). Sex av dessa 

indikatorer mäts och redovisas i Sveriges årliga uppföljning av trafiksäkerheten som görs av 

Trafikverket, Transportstyrelsen och VTI. Syftet med denna studie är att redovisa metoder och resultat 

för Sverige avseende datainsamling för de två europeiska KPI:erna som inte används i den årliga 

nationella uppföljningen: Distraktion och Post-crash care. 

KPI-distraktion definieras som: Andel förare som inte använder en handhållen mobiltelefon. 

Datainsamlingen gjordes genom manuella observationer dagtid under våren 2022. Observationer 

gjordes i tätort, på landsväg och på motorväg. KPI post-crash care definieras som: Tid som förflutit 

mellan nödsamtal på grund av en kollision med personskada och att en ambulans ankommit till 

kollisionsplatsen (95:e percentilen). Data från SOS Alarm för åren 2015–2020 användes i studien. 

Resultaten för KPI-distraktion visar att 94,6 % av förarna inte använder handhållna mobiltelefoner på 

det svenska vägnätet. I tätort är det 96,5 % som inte använder en handhållen mobiltelefon, medan 

andelen var 93,8 % på landsvägar och 94,2 % på motorvägar. Resultaten för Post-crash care visar att 

95-percentilen av ambulanssvarstiderna är 32 minuter och 31 sekunder.  

Nyckelord 

Trafiksäkerhet, måluppföljning, trafiksäkerhetsindikatorer, distraktion, post-crash care.  
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Abstract 

The Swedish traffic safety management is based on Vision Zero. The long-term goal is that no one 

should be killed or seriously injured, but there are also interim targets for the period 2020–2030: the 

number of fatalities should be reduced by 50% and the number of seriously injured by 25%. The 

interim target set by the European Commission is that the number of road deaths as well as the number 

of seriously injured should be reduced by 50% within EU between 2020 and 2030. The Commission 

also suggested, in cooperation with Member State experts, a first set of eight key performance 

indicators (KPIs). Six of these KPIs are already used in the Swedish annual follow-up. The aim of this 

study is to report methods and results for Sweden regarding the data collection of the two European 

KPIs not used in the annual follow-up, namely Distraction and Post-crash care.  

The KPI Distraction is defined as: Percentage of drivers not using a handheld mobile device. Data 

collection was done by manual observations daytime during spring 2022. The KPI Post-crash care is 

defined as: Time elapsed between the emergency call following a collision resulting in personal injury 

and the arrival at the scene of the collision of the emergency services (95th percentile). Data was 

provided by SOS Alarm for the years 2015–2020. 

The results for the KPI Distraction show that about 94.6% of drivers do not use handheld mobile 

devices on the Swedish road network. On urban roads 96.5% are not using a handheld mobile device, 

while the percentage was 93.8% on rural roads and 94.2% on motorways. The results for the KPI Post-

crash care show that the 95th percentile of ambulance response times are 32 minutes and 31 seconds.  

Keywords 

Traffic safety, road safety targets, key-performance indicators, distraction, post-crash care. 
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Preface 

In May 2018, the European Commission confirmed the EU's long-term goal of moving close to zero 

fatalities in road transport by 2050 and added that the same should be achieved for serious injuries. 

New interim targets of reducing the number of road deaths as well as the number of seriously injured 

by 50% within EU between 2020 and 2030 were also set. The interim targets for Sweden during the 

same period are to reduce the number of road death by 50% and the number of seriously injured by at 

least 25%. 

To gain a better understanding of important issues that influence overall safety performance, the 

Commission also suggested, in cooperation with Member State experts, a first set of eight key 

performance indicators (KPIs). To support EU Member States in their work with these KPIs, the EU-

project Baseline was started. The Swedish Transport Administration (Trafikverket) is a partner in the 

Baseline project and VTI is commissioned by Trafikverket to contribute within Baseline as experts in 

traffic safety and to collect data and estimate two KPIs: Distraction and Post-crash care. This report 

describes the methodology and results of these KPIs for Sweden.  

The project has been done in collaboration between the authors of this report and the contact person at 

Trafikverket is Peter Larsson. 

Linköping, March 2023 

Anna Vadeby 

Project leader 

Granskare/Examiner 

Maria Rizzi, Strandroth Inc. 

De slutsatser och rekommendationer som uttrycks är författarens/författarnas egna och speglar inte 

nödvändigtvis myndigheten VTI:s uppfattning./The conclusions and recommendations in the report 

are those of the author(s) and do not necessarily reflect the views of VTI as a government agency. 
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1. Background 

The Swedish traffic safety management is based on Vision Zero, which is the overall traffic safety 

strategy in Sweden. The long-term goal is that no one should be killed or seriously injured, but there 

are also several interim targets. The interim target for the period 2020–2030 is that the number of 

fatalities should be reduced by 50% and the number of seriously injured by 25%. In addition to these 

main targets, several Safety Performance Indicators, SPIs1, are identified. An SPI aims to measure an 

important condition with a large and verified road safety potential. SPIs used in the national follow up 

of the traffic safety development in Sweden are for example: speed compliance, seat belt use, helmet 

use, sober drivers, safe passenger cars, and safe state roads (Amin et al., 2021).  

In May 2018, the European Commission confirmed the EU's long-term goal of moving close to zero 

fatalities in road transport by 2050 and added that the same should be achieved for serious injuries. 

Similar to Sweden’s targets, these new interim targets within the EU member states included both 

reducing the number of road deaths by 50% between 2020 and 2030 as well as reducing the number of 

serious injuries by 50% in the same period. To gain a better understanding of important issues that 

influence overall safety performance, the Commission suggested, in cooperation with Member State 

experts, a first set of eight key performance indicators (KPIs) defined below (European Commission, 

Directorate-General for Mobility and Transport, 2020):  

• Speed: Percentage of vehicles travelling within the speed limit. 

• Safety belt: Percentage of vehicle occupants using the safety belt or child restraint system 

correctly. 

• Protective equipment: Percentage of riders of powered two-wheelers and bicycles wearing a 

protective helmet. 

• Alcohol: Percentage of drivers driving within the legal limit for blood alcohol content (BAC). 

• Distraction: Percentage of drivers not using a handheld mobile device. 

• Vehicle Safety: Percentage of passenger cars with a Euro NCAP safety rating equal or above 

a threshold2. 

• Infrastructure: Percentage of distance driven across roads whose ratings are above an agreed 

threshold. 

• Post-crash care: Time elapsed between the emergency call following a crash resulting in 

personal injury and the arrival of emergency services at the scene of the collision. 

The Baseline project was partially funded by the European Commission, and the aim was to assist 

participating Member States’ authorities in the data collection needed to estimate the KPIs, but also to 

achieve a harmonized reporting for all countries. The aim was also to contribute to building the 

capacity of Member States which have not yet collected and calculated the relevant data for the KPIs. 

The outcomes of the Baseline project will be used to set future European targets and goals based on 

the KPIs. Sweden was a member of the Baseline-consortium. The project Baseline is followed by a 

new project called Trendline (2022–2025), with a similar aim as Baseline. Work is underway to 

improve guidelines etc. from Baseline and some changes in future data collection may occur during 

that project. Sweden is a member of Trendline as well. 

In Sweden, six of the KPIs suggested by the commission are already used in the annual follow up, 

although the method for data collection and calculation differ somewhat from the Baseline guidelines 

 

1 Also called KPIs, Key Performance Indicators 

2 The threshold used for 2019 and 2020 is defined in Wardenier (2022).  
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(see Amin et al., 2021). These indicators are reported to Baseline with some small modifications. The 

KPIs Distraction and Post-crash care are for the moment not included in the national set of KPIs, and 

have therefore been collected exclusively for Baseline. 

1.1. Aim 

The aim of this study is to report methods and results for Sweden regarding the data collection of two 

of the European KPIs, namely Distraction and Post-crash care.  
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2. Distraction 

The KPI Distraction is defined in the following way:  

Percentage of drivers not using a handheld mobile device. 

It can be noted that in Sweden, the use of hand-held mobile phones is prohibited since 2018. 

2.1. Method 

2.1.1. Requirements from Baseline 

The EU-project Baseline defines some minimal requirements that each member state who received 

funding needs to adapt to. For the KPI Distraction, the following two mutually exclusive distraction 

categories should be observed:  

• Holding a mobile device in the hand (that is, the driver is holding a mobile device in the hand, 

which can be held at the ear, at the steering wheel or anywhere else). 

• Not holding a mobile device in the hand.  

The target groups to include at a minimum are (see CARE definitions, for example in: European 

Commission, Directorate-General for Mobility and Transport, 2021):  

• passenger cars  

• light goods vehicles (LGV; often from companies)  

• buses/coaches (including mini-buses and public transport buses).  

Observations should be done for the following three road type categories:  

• urban roads (defined as roads within built-up areas) 

• rural roads (defined as roads outside built-up areas)3 

• motorways (according to CARE definitions). 

The minimal required sample size is set to 2 000 observations in total, with a minimum of 500 

observations per road type. It is also specified that measurements should be done at no less than 10 

different locations per road type, meaning a minimum of 30 locations in total. One observation session 

should last for at least 30 minutes.  

In addition to these minimal requirements, it is also recommended to separate observations by age and 

gender. 

2.1.2. Selection of locations for observations 

One of the most important aspects when selecting locations for observations is the safety of the 

observers. To obtain safe locations, the following strategies are used:  

• Urban roads: Select locations with speed limit at, or below, 40 km/h. Always with a wide 

sidewalk. 

• Rural roads and motorways: Select bridges for pedestrians or cyclists only. If not possible, 

bridges with speed limit at, or below, 60 km/h and a wide sidewalk are selected. 

Due to budget limitations, the observations are selected in the middle and southern parts of Sweden. 

 

3 2+1 roads are included in this category. 
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To guarantee the safety of the observers, observations on rural roads and motorways were performed 

from pedestrian and cyclist bridges. A data set containing all such bridges in Sweden was delivered 

from the Swedish Transport Administration. From this data set, a selection of suitable (considering 

time- and budget constraints, geographical spread and diversity in speed limits) measurement locations 

was made. During the selection, possible bridges were investigated via Google Maps and based on the 

strategies presented above, the most appropriate bridges were selected. In Figure 1, the observers’ 

view is shown from a bridge crossing a rural road.  

For urban roads, final appropriate measurement locations were selected when arriving to the city. The 

observations in urban areas were done in the following cities: Linköping, Stockholm (Solna), Falun, 

Göteborg and Värnamo. 

 

Figure 1. The observers’ view from a bridge crossing a rural road. Photo: Christian Howard. 

The selected measurement locations are shown in Figure 2, in total 33 locations equally divided over 

all road types, i.e., 11 measurement locations per road type. 
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Figure 2. Measurement locations for the KPI Distraction. Source: Map data from OpenStreetMap and 

map layer by Esri. 

The speed limits on the selected locations were:  

• Urban roads: one location with 30 km/h, eight with 40 km/h, and two with 50 km/h.  

• Rural roads: two locations with 60 km/h, five with 70 km/h, two with 80 km/h, one with 90 

km/h and one with 100 km/h. 

• Motorways: one location with 70 km/h, two with 80 km/h, two with 90 km/h, one with 100 

km/h and five with 110 km/h. 

2.1.3. Data collection 

The observations took place during daytime in late April – May 2022 and were divided into three 

routes: 
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• Linköping/Åtvidaberg (one day) 

• North-east route: Stockholm – Gävle – Falun – Örebro (three days) 

• South-west route: Jönköping – Borås – Göteborg – Värnamo (two days). 

All measurement locations listed by road type are specified in Annex 1. To collect data, a protocol was 

developed and used during the data collection, see Annex 2.  

The observations of handheld mobile devices were done by two trained observers at each 

measurement occasion – one person observing and one person filling in the protocol. Observations 

took place for 30 minutes or until at least 70 vehicles had been observed. For most of the locations, 30 

minutes was enough time to observe at least 70 vehicles. In addition to the minimal requirements, data 

on age (< 25, 25–64, > 65) and gender (male-female) based on the observer’s own judgement were 

collected. In general, the sentiment of the observers was that it was relatively easy to distinguish 

gender on urban and rural roads, whereas the determination of age was more difficult – in particular 

for drivers at ages close to the interval bounds. On motorways, where speeds were higher and 

observation distances longer, the focus for the observers was to catch the handheld mobile device 

usage, and no categorisation of sex or age was done. 

In most cases, the observers studied mobile device use in one direction, but for a few locations with 

low traffic volumes and good sight conditions, both directions were studied.  

For motorways and 2+1 roads, all lanes were observed if possible, but for a few locations with high 

traffic volumes, one lane was selected for observation. 

For the estimation of the total traffic volume of the target groups at the location, the total traffic 

volume (categorised by passenger cars, light goods vehicles, and buses/coaches) was observed during 

10 minutes by a third observer.  

2.1.4. Estimation formulas 

Per stratum 

The proportion of mobile device usage is estimated separately for each stratum (road type). The total 

estimate is then calculated by weighting the proportions using national traffic volume data.   

We have three strata (road types) and the estimation formulas assume equal sampling probability 

within each stratum. The estimation formulas are based on ratio estimation in sampling theory (and 

previously described in Forsman et al. (2007), equations 2.1–2.4). The notation and formulas below 

are for one stratum. Therefore, no stratum index is used. 

Notation: 

𝑓𝑖 Traffic count at location i 

𝑥𝑖 Number of observed drivers at location i 

𝑦𝑖 Number of drivers having a mobile device in the hand at location i 

𝑛 Number of locations 

𝑡𝑖 Duration of traffic count at location i 

𝑝𝑖 Sampling probability at location i. 

The estimate of mobile device use, 𝑅̂, is calculated as the ratio between the estimated traffic volume of 

drivers using a mobile device, 𝑇̂𝑦, and the estimated total traffic volume, 𝑇̂𝑥. 
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Since the sampling probabilities are assumed equal for each location, they can be removed from the 

formula. Moreover, the traffic volume of drivers using a mobile device at location i is estimated as 

𝑇̂𝑖
𝑦
=
𝑓𝑖
𝑡𝑖

𝑦𝑖
𝑥𝑖
, 

and total traffic volume as 

𝑇̂𝑖
𝑥 =

𝑓𝑖
𝑡𝑖
. 

The formula can now be written as 

𝑅̂ =
∑

𝑓𝑖
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𝑦𝑖
𝑥𝑖

𝑛
𝑖=1

∑
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. 

The variance is estimated as  

𝑉̂(𝑅̂) =
𝑛

(𝑛 − 1)(∑ 𝑇̂𝑖
𝑥𝑛

𝑖=1 )
2∑(𝑇̂𝑖

𝑦
− 𝑅̂𝑇̂𝑖

𝑥)
2

𝑛

𝑖=1

. 

In Baseline, the KPI (drivers not using a hand-held mobile device) is calculated as 1-𝑅̂. 

Total estimate 

To estimate a national value of the KPI distraction requires knowledge about how the traffic volumes 

differ by road type (stratum).  

Two data sources are used:  

• The database NVDB which gives traffic volumes for all state roads including rural roads and 

motorways.  

• Trafikanalys provides data on total traffic volumes. These estimates are calculated via a model 

based on changes in the traffic on the national road network. The data are based on 

measurements done by the Swedish Transport Administration and data on mileage for 

Swedish registered vehicles (odometer data at annual vehicle inspections).  

A crude estimate of national traffic volumes per road type is obtained by combining data on state 

roads from the Swedish National Road Database (NVDB) with estimates of total traffic volumes from 

Trafikanalys (2022). 

The numbers shown in Table 1 are estimated the following way:  

• Urban roads: Total traffic volume from Trafikanalys minus total traffic volume for all state 

roads from NVDB. This implies an approximation that roads that are state roads are not urban. 

• Rural roads: Total traffic volume for 2-lane roads and 2+1 roads from NVDB. 

• Motorways: Total traffic volume for motorways from NVDB. 
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Table 1. Total traffic volumes by road type in Sweden. Source NVDB and Trafikanalys (2022) 

Road type Total traffic volume, 
million vehicle kilometer 

Traffic volume,  
percentage 

Urban roads 18 187 24.4% 

Rural roads 37 289 50.0% 

Motorways 19 142 25.7% 

Total 74 618 100.0% 

A national estimate is then calculated as a weighted average ∑ 𝑤𝑖(1 − 𝑅𝑖)̂
3
𝑖=1 , where wi is the 

proportion of total traffic volume and 𝑅̂i is the proportion of mobile device use for stratum i (i = 1, 2, 

3). 

2.1.5. Collected Data 

In total, 7384 vehicles were observed, 2166 on urban roads, 1795 on rural roads and 3423 on 

motorways. Most vehicles were passenger cars (80%) and only 153 buses/coaches (2%) were observed 

in total, see Table 2. 

Table 2. Number of observations by road type and vehicle type. 

Road type Passenger cars Light goods vehicles Buses/coaches All vehicle types 

Urban roads 1799 285 82 2166 

Rural roads 1394 366 35 1795 

Motorways 2751 636 36 3423 

Total 5944 1287 153 7384 

Data divided into age groups and gender are presented in Table 3. For motorways, where the speeds 

were high and the focus of the observers was to catch the handheld mobile device use, no division on 

sex or age was done. On urbans roads 688 (32%) women and 1478 (68%) men were observed, and on 

rural roads 395 (22%) women and 1400 (78%) men were observed. Most of the observations on urban 

and rural roads, 89%, fall in the age group 25–65 years, but these results should be interpreted with 

care since it sometimes was difficult to estimate the age-group.  

Table 3. Number of observations by age group and gender. 

Urban roads Men Women All 

< 25 40 63 103 

25 - 65 1284 558 1842 

> 65 154 67 221 

Total 1478 688 2166 

 

Rural Roads Men Women All 

< 25 13 16 29 

25 - 65 1343 358 1701 

> 65 44 21 65 

Total 1400 395 1795 
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2.2. Results 

In Table 4, the estimated KPI distraction, Percentage of drivers not using a handheld mobile device, is 

shown. On urban roads 96.5% are not using a handheld mobile device, while the percentage was 93.8 

on rural roads and 94.2 on motorways. There is a significant difference between urban and rural roads, 

where the percentage of drivers not using a handheld mobile device is higher on urban roads than on 

rural roads. There are no significant differences between the other road types (see Table 5).  

Table 4. KPI Distraction (Percentage of drivers not using a handheld mobile device) by road type. 

95% confidence intervals. 

Road Type KPI Distraction 

Urban roads 96.5 ± 1.6 % 

Rural roads 93.8 ± 1.4 % 

Motorways 94.2 ± 1.2 % 

Table 5. Differences in KPI distraction between urban roads, rural roads and motorways. 95% 

confidence intervals. 

Road Type Difference 

Urban roads - Rural roads 2.7 ± 2.1 % 

Urban roads - Motorways 2.3 ± 2.9 % 

Rural roads - Motorways -0.4 ± 2.8 % 

In Figure 3, Figure 4 and Figure 5 the percentage of drivers not using a handheld mobile device (KPI 

Distraction) is shown for the 11 measurement locations on urban roads, rural roads and motorways, 

respectively. On urban roads, the KPI varies between 91 and 99 %, on rural roads between 90 and 99 

% and on motorways between 89 and 98 %.  

 

Figure 3. KPI Distraction (Percentage of drivers not using a handheld mobile device) on urban roads, 

N = 11. 
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Figure 4. KPI Distraction (Percentage of drivers not using a handheld mobile device) on rural roads, 

N = 11. 

 

Figure 5. KPI Distraction (Percentage of drivers not using a handheld mobile device) on urban 

motorways, N = 11. 

In Table 6, the percentage of drivers not using a handheld mobile device divided into road type and 

vehicle type is shown. Results for buses are not presented separately due to the low number of 

observed buses. There are no significant differences between passenger cars and light goods vehicles 

for any of the road types.  

Table 6. KPI Distraction (Percentage of drivers not using a handheld mobile device) divided by road 

type and gender. 95% confidence intervals. 

Road type Passenger cars Light goods vehicles All vehicle types 

Urban roads 96.7 ± 2.5 % 94.0 ± 4.2 % 96.5 ± 1.6 % 

Rural roads 94.3 ± 4.5 % 90.2 ± 8.9 % 93.8 ± 1.4 % 

Motorway 94.8 ± 3.6 % 92.0 ± 6.0 % 94.2 ± 1.2 % 
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In Table 7, the KPI Distraction divided into road type and gender is shown (note that gender was not 

observed on motorways). There are no significant differences between men and women for any of the 

other road types.  

Table 7. KPI Distraction (Percentage of drivers not using a handheld mobile device) divided by road 

type and gender. Only passenger cars. 95% confidence intervals. 

Road Type Men  Women 

Urban roads 96.8 ± 2.5 %  96.3 ± 2.9 % 

Rural roads 93.8 ± 5.3 %  95.7 ± 3.6 % 

Results are not presented by age group since only a few of the observed drivers belonged to the age 

groups <25 and >65 (Table 3). 

In Figure 6, a national estimate for all road types is presented together with estimates for different road 

types. In total, about 94.6 % of drivers do not use handheld mobile devices on the Swedish road 

network.  

 

Figure 6. Estimates on KPI Distraction for all road types. 95% confidence intervals. 
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Figure 7. National estimates of KPI distraction for countries who delivered data in Baseline. All 

vehicle types, all road types, daytime and weekdays.  Source: Boets (2022). *Representativeness of 

data and/or comparability with other countries not guaranteed.  
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3. Post-crash care 

The KPI Post-crash care is defined in the following way:  

Time elapsed between the emergency call following a collision resulting in personal injury and the 

arrival at the scene of the collision of the emergency services (to the value of the 95th percentile). 

The methodological guidelines (Van den Berge et al., 2021) give further details of this KPI. The time 

should be calculated from when the emergency call starts until the moment the emergency service unit 

arrives at the crash scene, given in minutes and seconds. If several units arrive at the scene, only the 

first one should be taken into account. The emergency service does not have to be an ambulance, it 

could be any service that provides medical pre-hospital care. All road traffic crashes resulting in 

personal injury should be included in the KPI. 

The minimum requirement was to provide the 95th percentile of the time elapsed between the 

emergency call and the arrival of the emergency services at the crash scene for one whole year. The 

data should represent the whole country and could be based on all emergency calls or on a sample of 

emergency calls. The recommended year was 2019 since this year was unaffected by the Covid-19-

pandemic. If available, breakdown by road type (urban roads, non-urban roads, motorways/highways) 

or type of area by population density could also be provided. 

The rest of this chapter presents the method and results for the KPI in Sweden. 

3.1. Method 

The healthcare in Sweden is organized into 21 independent regions and each region has their own 

ambulances and ambulance stations. However, the responsibility for the emergency number is 

appointed to a company called SOS Alarm, that is owned together by the regions and the state. They 

manage a national database that includes data on emergency interventions from all 21 regions. 

The emergency medical service is here defined as an ambulance. Other services that arrive at the 

crash, such as fire and rescue services, can provide basic life support. But, to our knowledge, they do 

not provide more advanced medical care. The personnel in the ambulances are specially trained nurses 

and assistant nurses. 

3.1.1. Data source and calculations 

Data was provided by SOS Alarm for the years 2015–2020. The database has national coverage and in 

2019, 20 148 crashes were included. In this database, a road traffic crash is defined as a crash that 

involves at least one motor vehicle. Therefore, bicycle single crashes, bicycle-pedestrian crashes and 

bicycle-bicycle crashes are not coded as traffic crashes and not included in our data. 

The data includes all emergency calls where an ambulance was sent to the crash scene. However, it is 

not known how severely the person (or persons) involved in the crash was injured, or if he/she was 

injured at all. This is not included in the database. The variables used in the calculations were: start 

time of the incoming emergency call, time of arrival of the ambulance at the crash scene and whether 

the call came from an eCall system or not (eCall is an automatic emergency call from a car involved in 

a crash). The response time is then calculated as the start time of the incoming call to the time of 

arrival of the ambulance.  

The database also includes coordinates of the crash scene. However, to obtain this data, permission 

was needed from all 21 regions. With coordinates, it would have been possible to match the data from 

the emergency calls with the Swedish national road database (NVDB) to get road type. But, since a 

breakdown of road type was not mandatory, and since asking for permission and matching with 

NVDB would have been very time consuming, we decided to not use the coordinates. 
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In addition to the 95th percentiles, we also calculated and provided the following percentiles: 25, 50, 

75, 85, and 99. The percentiles were calculated by the procedure univariate in SAS software, using the 

method empirical distribution function with averaging. The results are presented for the total number 

of emergency calls and for breakdowns by month and time period. 

3.1.2. Methodological limitations 

Compared to the methodological guidelines, the Swedish KPI has two notable limitations. First, the 

KPI only includes traffic crashes that involves a motor vehicle. Crashes with a bicycle as the only 

vehicle are missing. The national database of traffic crashes (Strada) shows that, of all injured road 

users that came to the emergency room by ambulance, about 24 percent were injured in a bicycle crash 

in 2019 (not involving any motor vehicle). Thus, the number of missing crashes is quite large. 

The second limitation is that the KPI should only include collisions resulting in personal injury. In the 

Swedish data we only know that an ambulance has arrived at the scene, we do not know if the person 

is really injured or how severe the injury is. However, more or less every emergency response to a 

traffic crash gets the highest priority. Therefore, it is not so likely that this limitation has a large impact 

on the response times. 

3.2. Results 

Each observation in the data set corresponds to a crash where at least one ambulance was dispatched, 

here called an ambulance intervention. Only the response time of the first ambulance at the scene is 

included. The total number of ambulance interventions per year are presented in Table 8. In the years 

2015–2019 the numbers varied between 19 300 and 21 000 and then the number dropped to about 17 

700 in 2020. A drop of the same size between 2019 and 2020 could be seen in the number of killed 

and injured road users in police reported accidents4. 

Table 8. Number of ambulance interventions at road traffic crashes. Each crash is only counted once, 

regardless of the number of ambulances that were sent to the scene. 

Year Number of ambulance interventions 

2015 19 321 

2016 20 014 

2017 21 004 

2018 19 952 

2019 20 148 

2020 17 660 

A histogram of the response times of all ambulance interventions in 2019 is seen in Figure 8. The 

distribution is right skewed but only a few (0.5%) response times are over one hour. Some of the 

percentiles of the distribution is presented in Table 9. The 95th percentile, which is also the definition 

of the KPI, is 32 minutes and 31 seconds. This means that in 95 percent of the crashes, an ambulance 

has arrived within 32 minutes and 31 seconds after the start of the emergency call. The median (50th 

percentile) is 13 minutes and 4 seconds. Since the distribution is right skewed, the mean is larger than 

the median, 15 minutes and 20 seconds. 

 

4 https://www.trafa.se/vagtrafik/vagtrafikskador/ See table 6.1 in Vägtrafikskador 2021. 

https://www.trafa.se/vagtrafik/vagtrafikskador/
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Figure 8. Histogram of ambulance response times at road traffic crashes. Year 2019. *Includes all 

response times that are 76,5 minutes or longer. 

Table 9. Different percentiles of ambulance response times. The 95th percentile is the KPI. Year 2019. 

Percentile Response time 

25 9 minutes 4 seconds 

50 13 minutes 4 seconds 

75 18 minutes 46 seconds 

85 22 minutes 56 seconds 

95 (KPI) 32 minutes 31 seconds 

99 50 minutes 38 seconds 

Figure 9 shows the 95th percentiles for each month of the year. They vary between 30 minutes and 8 

seconds and 34 minutes and 43 seconds, but there is no clear seasonal pattern. 

 

Figure 9. The 95th percentile of ambulance response times at different months. Year 2019. 
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The difference in the 50th and 95th percentile between time periods is quite small overall (Figure 10). 

Daytime during weekdays has the shortest response times according to both percentiles. Response 

times during night-time is almost the same for weekdays and weekends. 

 

Figure 10. Response times at different time periods, 50th, and 95th percentile. Daytime is 7.00–18.59 

and night-time 19.00–6.59, weekday is from Monday 7.00–Friday 18.59 and weekend is from Friday 

19.00–Monday 6.59. Year 2019. 

There is no clear time trend in the response times (Figure 11). The median (P50) response times are 

very stable around 13 minutes. The 95th percentiles increase slightly between 2015 and 2018 and then 

flattens. 

 

Figure 11. Response times for different years, 50th and 95th percentile. 
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first showed up in 2017 and has increased since then. But, in 2020, there was still only 86 calls coming 

from an eCall system. Thus, it was not relevant to calculate response times separately for these calls. 

Table 10. Number of ambulance interventions based on eCall and total number of interventions. 

Year Number of interventions 
based on eCall 

Total number of 
interventions 

2015 0 19 321 

2016 0 20 014 

2017 1 21 004 

2018 9 19 952 

2019 39 20 148 

2020 86 17 660 

3.3. Comparisons with other countries 

Eleven countries delivered estimates of the KPI Post-crash care to Baseline (Figure 12 and Nuyttens, 

2022). However, only six of them provided estimates according to the methodological guidelines, 

making it difficult to compare result between the nations. The other countries had such large 

deviations that comparability with other countries can be questioned. Examples of deviations from the 

methodological guidelines were that only parts of the country are represented, missing time stamps, or 

low coverage for other reasons. For Sweden, the main deviation is that crashes not involving motor 

vehicles are missing. 

Sweden has long response times compared to other countries, only Greece has longer times. If bicycle 

crashes were included, the 95th percentile might decrease since these crashes often occur in urban 

areas. But this is not known, and it is still difficult to compare with other countries because of the 

different deviations.  
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Figure 12. National estimates of KPI Post-crash care for countries who delivered data in Baseline. 

Source: Nuyttens (2022). *Representativeness of data and/or comparability with other countries not 

guaranteed.  
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4. Discussion 

The Baseline project aims to assist participating Member States’ authorities in the collection and 

harmonized reporting of the eight EU KPIs suggested by the European Commission and to contribute 

to building the capacity of Member States which have not yet collected and calculated the relevant 

data for the KPIs. In Sweden, six of these KPIs are already used and reported in annual follow-ups, 

(Amin et al 2021), but the KPIs Distraction and Post-crash care are for the moment not included in the 

national set of KPIs, and was therefore collected exclusively for Baseline. The aim of this study is to 

report methods and results from Sweden regarding these two KPIs.  

The KPI Distraction only measures the non-use of handheld mobile devices, and it is well known that 

distraction is much broader than handheld mobile use. Distracted driving is defined in Jazayeri et al. 

(2021) as events or activities within or outside the vehicle (Young et al., 2007) that negatively affect a 

driver’s ability to process information that is necessary to operate a vehicle safely (Regan and Hallett, 

2011; Regan et al., 2008, 2011). Distracted driving, therefore, in addition to handheld mobile device 

use, includes other non-related activities such as eating and drinking, using hands-free devices etc. 

This is however not included in the KPI Distraction which may limit the usefulness of this indicator. 

The results for the KPI distraction show that about 94.6 % of drivers do not use handheld mobile 

devices on the Swedish road network, meaning that 5.4 % of drivers use mobile handheld device while 

driving. The KPI is highest on urban roads, where 96.5 % of drivers do not use a hand-held device and 

lowest on rural roads with 93.8 %. In an international survey in 2018, ESRA5, 31 % of Swedish car 

drivers state that they have talked on a handheld phone at least once during the last 30 days. There was 

a slightly higher proportion among men than among women and for both groups the proportion 

decreases with increasing age, see Vadeby et al (2021). The KPI distraction varies between 90.6 % in 

Cyprus to 98.3 % in Finland (see Figure 7), meaning that Sweden is somewhere in the middle. 

Comparing countries that have participated in both Baseline and ESRA in general gives substantially 

higher proportion in the ESRA survey compared to the observed results for KPI Distraction (Pires et 

al, 2019). The discrepancy between the Baseline KPI and the ESRA study indicates that a rather large 

part of the drivers uses mobile devices occasionally. In the Swedish Traffic Safety Survey (Johansson, 

2022), about 6 % of the drivers say that they have used a handheld mobile phone during at least 50 % 

of their travels in total. 

There are some methodological limitations with the KPI distraction that should be mentioned. One 

limitation is the narrow definition meaning that the KPI does not cover other important aspects of 

distraction such as use of hands-free devices, eating, drinking etc. Another one is that even though the 

selection of locations for observations was done with care, it was sometimes difficult to see clearly if a 

handheld device was used or not. Also, for safety reasons, observations on motorways and rural roads 

were only done at pedestrian and cycle bridges, meaning that some of these observation spots were 

rather close to urban areas. This probably means that the traffic volumes are somewhat larger than 

further away from urban areas. However, there were no large differences in the observed KPI at 

measurement locations with different traffic volumes (Figure 4 and Figure 5). An additional limitation 

is that the data on driver age was based on the subjective judgement of the observers who found it 

difficult to categorize some of the drivers. It can also be noted that the observations only took place 

during daytime. 

The Swedish results for the KPI Post-crash care show that the 95th percentile of ambulance response 

times are 32 minutes and 31 seconds. The response time is the time elapsed between the start of the 

emergency call and the arrival at the crash scene. Only traffic crashes involving at least one motor 

 

5 E-Survey of Road user Attitudes, www.esranet.nu. 
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vehicle is included in the Swedish data, which is a deviation from the Baseline guidelines, which states 

that also bicycle crashes should be included. 

In this study, we did not provide separate response times for different road types or locations, but a 

previous study showed a substantial difference between built-up and non-built-up areas in Sweden 

(Ohlin and Strandroth, 2014). The median response time for injury crashes was 12 minutes in built-up 

areas and 18 minutes in non-built-up areas. 

The KPI post-crash care only measure the emergency response times. This is an important part of the 

post-crash care, but other, maybe even more important, aspects also contribute to the outcome of the 

patient. Such aspects can be the type of care that can be given at the crash scene or in the ambulance, 

and the distance to the nearest hospital that can provide the care needed in the specific case. In 

addition, this KPI may be of limited value when it comes to policy aspects of KPIs. The responsibility 

of emergency care lies outside the area of traffic safety, and it is difficult to find measures that 

improves this indicator. To do this, cooperation with the healthcare sector is needed. One possible 

measure that could improve post-crash interventions is the eCall system. This could potentially lead to 

shorter time between crash and emergency call and more reliable information about the location of the 

crash. However, an evaluation from Norway showed that a majority of the emergency calls from eCall 

systems was false, either because of technical issues or handling errors (Dsb, 2021). The systems 

therefore need to be further developed. 

Since the KPI post-crash care is based on all interventions during a year and not a sample, calculations 

of confidence intervals was not requested by Baseline. Still, the response times can be seen as an 

outcome of a random variable since both the crash and the response times can be seen as partly 

random events. We therefore suggest that confidence intervals are calculated for this KPI in the future. 

In conclusion, the results from this study show that about 94.6 % of the drivers do not use handheld 

mobile devices in Sweden and that the 95th percentile of ambulance response times are 32 minutes and 

31 seconds. These KPIs are indicators not used in the annual follow up in Sweden but two of the eight 

indicators used in the EU-project Baseline. This is one of few studies that actually observe use of 

hand-held mobile devices that is prohibited in Sweden since 2018. Despite its limitations discussed 

above they give a rough estimate about the present state of these indicators. 
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Annex 1. KPI Distraction: Measurement locations 

Name Road type Speed limit (km/h) Municipality 

Ramshäll Urban area 40 Linköping 

Vasavägen Urban area 40 Linköping 

Drottninggatan Urban area 40 Linköping 

Solna 1 Urban area 30 Solna 

Solna 2 Urban area 40 Solna 

Falun 1 Urban area 40 Falun 

Falun 2 Urban area 40 Falun 

Göteborg 1 Urban area 50 Göteborg 

Göteborg 2 Urban area 50 Göteborg 

Värnamo 2 Urban area 40 Värnamo 

Värnamo 3 Urban area 40 Värnamo 

Åtvidaberg Rural area 70 Åtvidaberg 

Ekängsvägen Rural area 70 Linköping 

Södertälje Rural area 60 Södertälje 

Uppsala 1 Rural area 90 Uppsala 

Uppsala 2 Rural area 60 Uppsala 

Gävle Rural area 70 Gävle 

Sandviken Rural area 100 Sandviken 

Falun 3 Rural area 80 Falun 

Ulricehamn Rural area 80 Ulricehamn 

Värnamo 1 Rural area 70 Värnamo 

Torsvik Rural area 70 Jönköping 

E4 Ekängen Motorway 110 Linköping 

Nyköpingsbro Motorway 110 Nyköping 

Fruängen Motorway 80 Huddinge 

Uppsala 3 Motorway 110 Uppsala 

Gävlebro Motorway 110 Gävle 

Falun 4 Motorway 110 Falun 

Örebro Motorway 90 Örebro 

Jönköping Motorway 90 Jönköping 

Borås Motorway 70 Borås 

Mölndal Motorway 100 Mölndal 

A6 Motorway 80 Jönköping 
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Annex 2. KPI Distraction: Observation protocol  

Road type (MV/rural/urban) and speed limit: ______________________ 

Place (name, coordinates): ______________________________________ 

Date and time (start and stop): ___________________________________ 

Weather: _____________________________________________________ 

Total number of vehicles during 10 minutes:________________________ 

YES – Handheld device 

 Man Woman 

Vehicle 
type <25 25-65 >65 <25 25-65 >65 

Car             

             

Light 
goods 
vehicles             

Bus             

 

NO – No handheld device 

 Man Woman 

Vehicle 
type <25 25-65 >65 <25 25-65 >65 

Car             

             

       

       

             

Light 
goods 
vehicle             

             

Bus             
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