
Monitoring of road users’ behaviour 

In 2014, at the request of the Secretariat of the National Road Safety Council, nationwide 
monitoring of road users’ behaviour was resumed. The monitoring process encompassed: 
measuring the speed of vehicles (including the percentage of cases of failure to maintain 
a safe distance between vehicles1), the use of safety belts, child safety devices, 
protection helmets and the use of mobile phones while driving. Research was conducted 
in all Polish voivodeships and included both built-up and non built-up areas - from 
motorways to county roads. 
 
 
Speed of vehicles on Polish roads in 2014 
 
Organization and scope of research 
In 2014, the speed of vehicles was measured in 94 selected measuring points distributed 
along different categories of roads throughout Poland. The study encompassed national 
roads, including motorways and expressways, as well as provincial and county roads in 
both built-up and non built-up areas. Measurements were carried out at each point over 
a period of 24 hours, producing a sample of nearly 900,000 vehicles. Measurements were 
carried out using non-invasive and automatic traffic measurement devices operating in 
the "vehicle-by-vehicle" mode. 
 
Data thus obtained was used for an analysis that, among others, determined the average 
speed of vehicles, the proportion of vehicles exceeding the permitted speed limits and 
those failing to maintain a safe distance. 
 
 
2. Methodology 

2.1 Selection of measurement points 

Speed measurements were conducted throughout the country, in each of the 16 Polish 

voivodeships. Measurement points are classified into the following ten types: 

 10.1 Permanent point, national road, non built-up area, motorway; 

 11.1 Permanent point, national road, non built-up area, expressway; 

 12.1 Permanent point, national road, non built-up area, single carriageway; 

 13.1 Non-permanent point, national road, built-up area (villages and small 

towns), single and dual carriageway; 

 21.1 Non-permanent point, provincial road, non built-up area, single or dual 

carriageway; 

 22.1 Non-permanent point, provincial road, built-up area (county towns), single 

carriageway; 

 31.1 Permanent point, provincial capital, built-up area, any dual carriageway; 

 32.1 Non-permanent point, provincial capital, built-up area, any single 

carriageway; 

 41.1 Non-permanent point, county road, non built-up area, single carriageway; 

 42.1 Non-permanent point, county road, built-up area (villages and small 

towns), single carriageway. 

 

Measurement points were selected in accordance with the terms of reference (ToR). One 

of the basic criteria for the location of measuring points was the absence of additional 

speed limits applied in addition to statutory limits. Other factors that may have affected 
                                            
1 Increasing the risk of driving into the back of the vehicle in front if the latter suddenly brakes.  



the speed of vehicles were also avoided. This meant the selection of straight sections of 

roads without many junctions, inlets and exits, bus stops or pedestrian crossings. In 

accordance with the specified requirements, measurement points were located at a 

distance of approx. 300 m from the above elements of roads and streets. 

 

Among the 94 selected measurement points, 23 were permanent, i.e. measurements had 

been carried out at these points in previous years. 

 

2.2 Location of measurement points 

In each province, measurements were performed on different categories of roads, in 

built-up and non built-up areas, as well as in provincial capitals and county towns. 

 

In total, measurements were carried out at 94 measuring points, including: 

 38 permanent points, 

 56 non-permanent points. 

 

The number of individual types of points and their distribution among provinces is 

presented below: 

 10.1 motorways - 3 points in Dolnośląskie, Łódzkie and Pomorskie voivodeships, 

 11.1 expressways - 3 points in Łódzkie, Mazowieckie and Podlaskie voivodeships, 

 12.1 national roads - 16 points, one in each province, 

 13.1 national roads running through villages and small towns - 8 points in 

Kujawsko-Pomorskie, Lubuskie, Łódzkie, Opolskie, Podlaskie, Pomorskie, Śląskie 

and Wielkopolskie voivodeships,  

 21.1 provincial roads - 16 points, one in each province, 

 22.1 provincial roads running through poviat towns - 8 points in Świętokrzyskie, 

Kujawsko-Pomorskie, Lubelskie, Łódzkie, Mazowieckie, Opolskie, Podlaskie and 

Wielkopolskie voivodeships,  

 31.1 dual carriageways in provincial capitals - 16 points, one in each province, 

 32.1 single carriageways in provincial capitals - 8 points in Świętokrzyskie, 

Dolnośląskie, Lubelskie, Małopolskie, Mazowieckie, Podkarpackie, Warminsko-

Mazurskie and Zachodnipomorskie voivodeships,  

 41.1 county roads - 8 points in Dolnośląskie, Lubelskie, Łódzkie, Mazowieckie, 

Podkarpackie, Podlaskie, Pomorskie and Warminsko-Mazurskie voivodeships,  

 42.1 county roads running through villages and small towns - 8 points in 

Świętokrzyskie, Kujawsko-Pomorskie, Lubuskie, Małopolskie, Opolskie, Śląskie 

Wielkopolskie and Zachodniopomorskie voivodeships.  

 

2.4 Method of measuring the speed of vehicles 

Speed measurements were carried out continuously for 24 hours at each measuring point 

with the use of an automated non-invasive traffic measurement system (ANSP) including 

perpendicular high-frequency radars. The system consisted of measuring devices 

installed along the selected roads and of a monitoring centre. Measuring equipment 

installed at each of the measuring points consisted of three components: 

 a perpendicular radar head attached to a mast at a height of approx. 9 m, 

 an industrial computer collecting data and responsible for the permanent transfer of 

data to a server monitoring the continuity of operation of all components, 



 an anemometer measuring wind speed. 

 

Data collected by measuring components was immediately sent to the system’s 

monitoring centre, thus ensuring continuous control over the operation of measuring 

devices. The operator supervising the work of teams in charge of measurements had 

continuous access to all parameters collected by the system, which significantly affected 

the efficiency and accuracy of data collection. Figure 1 

presents a scheme of the system. 
 Fig. 1. Schematic diagram of the measurement system 

 

 

 

 

 

 

 

The fundamental element of the measurement system is the perpendicular radar head. It 

is a 24 GHz frequency modulated continuous wave (FMCW) radar. It is mounted on a 

freestanding mast and allows measurements to be carried out without the need to install 

measurement sensors on the road, and therefore without interference into the road 

structure. The system is entirely independent of the existing infrastructure. Furthermore, 

observing road lanes from above significantly reduces the probability of losing track of 

vehicles that change lanes. The accuracy of measurements is due to the dual-beam radar 

technology. As a result, the speed of each passing vehicle is measured according to 

principles known from the inductive and pneumatic technology, i.e. measurement of the 

delay between the subsequent beams. 

 

The component responsible for the collection of radar data was an industrial computer 

equipped, among others, with a GSM module, allowing for a continuous transmission of 

data from measurement devices and constant monitoring of the data collection process. 

 

The main parameters recorded by the measurement system: 

 time of crossing a given road section by a vehicle, 

 vehicle speed, 

 vehicle length, 

 lane 

 direction of movement, 

 division into 8 categories of vehicles (on the basis of their length). 

 

Time was measured to the nearest tenth of a second, allowing the identification - in the 

postproduction process – of unsafe distances between vehicles, as well as distinguishing 

between free-moving vehicles and queues of vehicles. The length of vehicles was 

measured for the purposes of classification of vehicles into two categories - light and 

heavy. Vehicles with a length of less than 6 meters were classified as light, while those 

that were longer as heavy.  
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Average speed of vehicles 

According to the collected data, in 2014, the average speed of vehicles on Polish roads 

was as follows: 

 on motorways (3 measuring points) – 113 km/h; 
 on expressways (3 measuring points) – 104 km/h; 
 on roads outside built-up areas: 

 national (16 points) – 81 km/h; 
 provincial (16 points) – 82 km/h; 
 county ( 8 points) – 69 km/h; 

 
 in built-up areas, on roads with a speed limit of 50 km/h during the day and 

60 km/h at night: 
 dual carriageways in provincial capitals: 56 km/h during the day and 

66 km/h at night; 
 single carriageways in provincial capitals: 49 km/h during the day and 

58 km/h at night; 
 national roads running through villages and small towns: 56 km/h during 

the day and 66 km/h at night; 
 provincial roads running through county towns 57 km/h during the day and 

62 km/h at night; 
 district roads running through villages and small towns: 55 km/h during 

the day and 55 km/h at night. 
 

 
Vehicles exceeding the speed limit 
 
According to study results, speed limits were exceeded in 57% of cases in 2014. 
These cases have been classified in the following manner between the different 
categories of roads: 
 on motorways with a speed limit of 140 km/h - 50% (including 26.9% exceeding 

the limit by more than 10 km/h); 
 on dual carriageways with a speed limit of 120 km/h - 49.7% (24.5% exceeding 

the limit by more than 10 km/h); 
 on roads outside built-up areas with a speed limit of 90 km/h: 

 national – 42.1% (22.7% exceeding the limit by more than 10 km/h), 
 provincial – 40.5% (22.1% exceeding the limit by more than 10 km/h), 
 county – 14.7% (5.9% exceeding the limit by more than 10 km/h); 

 
 on roads in built-up areas with a speed limit of 50 km/h during the day and 

60 km/h at night: 
 dual carriageways in provincial capitals: 71.9% (40.4% exceeding the limit 

by more than 10 km/h), 
 single carriageways in provincial capitals: 45% (21.7% exceeding the limit 

by more than 10 km/h), 
 national roads running through villages and small towns: 70.8% (33.9% 

exceeding the limit by more than 10 km/h), 
 provincial roads running through county towns: 70.6% (35.3% exceeding 

the limit by more than 10 km/h), 
 county roads running through villages and small towns: 62.1% (36.3% 

exceeding the limit by more than 10 km/h). 
 
 
Failure to maintain a safe distance between vehicles 
In accordance with the terms of reference provided by the of the commissioning 
authority, distance between vehicles were calculated on the basis of the collected data on 



vehicle speed. Cases of failure to maintain a safe distance were divided between the 
following categories of roads: 
 highways - 16.8%; 
 dual carriageways - 13.7%; 
 roads outside built-up areas: 

 national – 21.1%, 
 provincial – 10.5%, 
 county – 8.8%; 

 roads in built-up areas: 
 dual carriageways in provincial capitals – 25.6%, 
 single carriageways in provincial capitals –19.3%, 
 national roads running through villages and small towns – 20.6%, 
 provincial roads running through county towns – 11.7%, 
 county roads running through villages and small towns – 9.5%. 

 
 
Comparison with previously conducted studies 
The vehicle speed study conducted in 2014 was the first study implemented on such a large 
scale in over 5 years. It was carried out in accordance with the newly developed 
measurement methodology. In 2013, during pilot studies carried out for the purposes of 
developing new guidelines, data was collected in 23 measurement points, i.e. in fewer than a 
quarter of the points selected for the latest study. The ratio of sample sizes was similar. 
 
Given the differences in study conditions in 2013 and 2014, any direct comparisons 
of results are not possible. 
 
In 2014, the number of measurement points was four times greater than in the previous 
year; they were also more diverse. As a result, the study sample is not uniform in relation to 
2013, and thus any direct comparison of general indicators presented in this report proves 
unfeasible. 
 
On the basis of point-by-point comparisons, we can venture a conclusion that the 
average speed at individual measurement points fell along with the percentage of drivers 
exceeding speed limits; however, an increase has been observed in the percentage of 
drivers who fail to maintain a safe distance between vehicles. 
 
 

Seat belt use in Poland in 2014 
 

In 2014, a study was carried out at 86 measurement points located in 16 provinces in 

order to collect data pertaining, inter alia, to the use of seat belts by the drivers and 

passengers of passenger cars, vans and trucks. External observation method was 

applied. In each province, measurements were carried out on different categories of 

roads (national roads, motorways, (A), expressways (S), provincial roads and county 

roads) in built-up areas, outside of built-up areas and in provincial capitals. In total, data 

pertaining to 100,105 vehicles and 132,188 vehicle users was collected. 

 

The study of the use of safety belts in vehicles was conducted between 15 September 

and 7 November 2014 by a consortium of the Motor Transport Institute (ITS) and Heller 

Consult Sp. z o.o. (HC). 

 

Measurements were carried out at 86 measurement points located in 16 provinces, 

including 23 permanent points indicated by the Principal, where similar studies had been 

carried out in previous years. In order to collect the necessary data, external observation 

method was applied. In each province, measurements were carried out on different 



categories of roads (national roads, motorways, (A), expressways (S), provincial roads 

and county roads) in built-up areas, outside of built-up areas and in provincial capitals. 

 

Measurement points were located in the vicinity of speed measurement points (also used 

in the framework of this project), near intersections with traffic lights or roundabouts, i.e. 

in places where drivers reduced speed, away from police stations and in a manner that 

would not indicate to the drivers that they were being observed. If no suitable location 

was found in the vicinity of a speed measurement point, observation was carried out 

along the same road, at the first intersection that met the remaining criteria. 

 

At each point, measurements were carried out on weekdays, in good weather conditions 

and during the day for at least two hours. At each point, data wad collected by 1 to 4 

trained researchers. 

 

The number of vehicles depended on the location of measurement points: 

 provincial capitals - a minimum of 2,000 vehicles, 

 national roads, motorways, expressways - a minimum of 1,000 vehicles, 

 provincial roads - a minimum of 500 vehicles, 

 county roads - a minimum of 250 vehicles. 

 

Observation results were recorded using a dedicated application for mobile devices, 

which allows saving, sorting and sending collected data to the server immediately after 

the survey is completed. The application did not register incomplete data. 

 

The following parameters were recorded: 

 type of vehicle: passenger car, truck, van, 

 type of road user: driver, passenger in the front seat, passenger in the back seat, 

 gender of road user: female, male, 

 age of road user: children (0-17 years); adolescents (18-24 years), adults (25-60 

years old), the elderly (61 years or more). 

 

The following results were obtained: 

 In 2014, the rate of seat belt use in passenger cars, taking into account 
the transport performance for different types of roads as the weighting 
factor, stood at 90% (excluding the weighting factor - 92%). 

 
 Among the users of passenger cars:  

 Seat belts were fastened by 93% of drivers, 94% of passengers in 
the front seat and 71% of passengers in the back seat. 

 Women were more likely to use seatbelts than men (94% vs. 92%). 
 Seatbelts were fastened most frequently by those aged 25-60 and 

least frequently by children aged 0-17 years. 
  
 By far, seatbelts were most frequently used by drivers and 

passengers of passenger cars on expressways (almost 100%) and 
highways. On country roads and in provincial capitals seat belts were 
used much more frequently than on county roads (93% vs. 86%). No 
significant differences were recorded between built-up areas and non build-
up areas.  

 
 Comparison pertaining to the use of seatbelts in passenger cars in 

different regions of Poland indicate differences of up to 15 percentage 
points. The highest rate of seatbelt use was recorded in Lubuskie, Łódzkie, 



Opolskie and Warmińsko-Mazurskie voivodeships (98%). The lowest rates were 
recorded in Lubelskie (83%), Podkarpackie (86%) and Podlaskie voivodeships 
(87%). Slightly higher rates of the use of seatbelts were recorded in 
provincial capitals, in particular among the residents of Olsztyn, Zielona Góra, 
Łódź and Opole (98%); in this respect, Lublin (86%) and Rzeszów (87%) ranked 
lowest. 
 

 Much less frequent use of seatbelts was observed among drivers and 
passengers of vehicles other than passenger cars: 

 
 vans – 78% (ratio calculated taking into account transport performance for 

different types of roads as the weighting factor), 
 trucks - 72% (ratio calculated taking into account transport performance 

for different types of roads as the weighting factor). 
 
 An increase in the use of seatbelts was recorded in Poland for all categories of 

vehicles. Taking into account the weighing factor in passenger cars, the use of 
seat belt increased by 10% as compared to 2013 and by 16% as compared to 
2008. 
 

 
Use of child safety devices in Poland in 2014 
 

At 86 measurement points located in 16 provinces, a study was conducted in order to 

collect data pertaining, inter alia, to the use of car safety devices for children aged 0-12 

years.  External observation method was applied. In each province, measurements were 

carried out on different categories of roads (national roads, motorways, (A), expressways 

(S), provincial roads and county roads) in built-up areas, outside of built-up areas and in 

provincial capitals. In total, data on 2,579 children aged 0-12 years was collected. 

 
The following results were obtained: 
 
 In 2014, the ratio of the use of safety devices for children in passenger 

cars stood at 89%.  
 The use of safety devices for children declined with age: it was highest 

among children under the age of three (95%). It stood at 92% among children 
aged 4-7 and at 86% among children aged 8-12. 

 The analysis of the collected data shows that safety devices for children aged 
0-12 in passenger cars are used as often in the front as in the back seat: 
89% of children travelled in safety devices. 

 The use of safety devices for children, as well as the use of seatbelts, 
increased proportionally to the road category. The lowest ratio of use of 
special car seats for youngest children was recorded on county roads (80%), while 
the highest on dual carriageways (100%) and highways (96%). 

 Safety devices for children were used most frequently in built-up areas 
(92%); outside of built-up areas, this ratio stood at 86%. 

 The use of safety devices for children in provincial capitals has been 
increasing annually. Compared to the data from 2013, the use of child safety 
devices increased by 6% (to 94% in 2014). 

 The analysis of the data for individual provinces shows that the use of child 
safety devices was most frequent in Zachodniopomorskie (100%), and 
least frequent in Śląskie voivodeship (79%). 

 In provincial capitals, a very high ratio of use of safety devices for 
children up to 12 years of age was observed. In Katowice, Szczecin and 
Olsztyn, it stood at 100%; it was lowest in Bialystok (84%). The average ratio of 
child safety device use in provincial capitals stood at 94%. 

 



 
The use of helmets by the drivers and passengers of motorcycles, 
mopeds and bicycles in Poland in 2014 
 
The study was conducted at 86 measurement points located throughout the country, with 
respect to three groups of road users: users of motorcycles, mopeds and bicycles. 
 
It was found that 99% of motorcyclists (99% of drivers and 97% of passengers) and 
96% of moped users wore helmets, as required by the provisions of the Law on Road 
Traffic. Unfortunately, only 12% of cyclists (including 12% of drivers and 40% of 
passengers) wore helmets. 
 
A large disparity in the use of helmets was observed between the youngest and the 
oldest cyclists. One in five cyclists under the age of 17 (20%) wore a helmet, as 
compared to only one in twenty (5%) among those aged over 60. Although the use of a 
bicycle helmet is not required by the Polish law, a positive change was observed following 
the comparison of data from 2013 and 2014: the number of cyclists wearing helmets 
increased by 3% in a year. 
 
 
The use of mobile phones by drivers in Poland in 2014 
 
In parallel with the collection of data on the use of safety belts, protective devices for 
children and helmets, data on the use of handheld mobile phones by drivers was 
gathered. 
 
In total, data on 102,096 vehicle drivers (including 82,898 drivers of passenger cars) was 
collected. 
 
In 2014, the rate of cell phone use by drivers of passenger cars stood at 4.1%. When 
driving, women (4.8%) spoke on the phone more frequently than men (3.9%). The 
majority of drivers using mobile phones were those aged 18-24 (4.4%); the elderly 
(> 61 years) were least likely to do it (1.8%). In addition, drivers of passenger cars were 
more likely to use mobiles phones while driving in built-up areas (4.4%) than outside of 
built-up areas (3.6%). The ratio of mobile phone use by drivers of other vehicles (trucks, 
vans, motorcycles, mopeds and bicycles) stood at 5.4%. 


