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Abstract: (1) Background: This paper presents the results of analyzes of the level of pedestrian safety after 

introducing changes to road traffic law for vulnerable road users. The relationship between drivers and 

pedestrians is important for the sustainable development of road transport, where more and more emphasis is 

being placed on the privileged position of pedestrians and cyclists. (2) Methods: The study covered the number 

of injured and fatalities in road accidents in Poland from 2001 to 2022, divided into pedestrians on and off 

crossings, and drivers and passengers. (3) Results: The improvement in road safety over the last two decades 

has been significant as the number of road accident victims in Poland has almost tripled. The safety of 

pedestrians, as vulnerable road users, has improved to a greater extent than that of other road users. In relation 

to the general road situation, safety at pedestrian crossings has deteriorated. (4) Conclusions: The analyzes show 

that the change in regulations did not significantly reduce the number of accidents at pedestrian crossings. It 

turned out that the introduced legal regulations had a certain effect in large cities. Moreover, the paper examines 

the impact of improving road infrastructure (construction of expressways) on the number of pedestrian victims. 

The results of this analysis indicate a faster decline in the number of pedestrian victims in counties where modern 

road solutions are being developed. 

Keywords: road safety; pedestrian safety; pedestrian crossing, sustainable transport safety 

 

1. Introduction 

The United Nations indicates road safety as one of the key goals to achieve sustainable 

development [1]. Road accidents constitute a significant economic and social problem. Growing 

urban population and the growth in the motorization rate, with the majority of societies being mobile, 

are the reason for the increased traffic intensity on the roads [2,3]. Ignoring the issue of road safety 

adversely affects sustainable development in developing and developed countries [4,5]. Therefore, 

the risk of road accidents increases. The number of accidents in European countries varies. The 

consequences of road accidents, despite the increase in motorization, are less tragic than a few years 

ago. Despite these favorable changes, one of the goals of transport policy is still to reduce the number 

of accident victims and people with serious injuries. It is worth noting that in many countries there 

is no division into a road accident and a collision, as is the case in Polish law, which often makes 

international comparisons difficult. The literature also defines road accidents in different ways. 

The definition of a road accident indicates that it is a sudden road incident that causes 

disruptions in road traffic. As a result of these disruptions, people involved in the incident lost their 

lives or suffered bodily injuries. A road accident fatality is a person who died as a result of injuries 

sustained at the scene or within 30 days of the accident. A seriously injured person is a person who 

has suffered a severe disability, a serious incurable disease, or a long-term disease that actually poses 

a threat to life, total or significant incapacity for work (for a period longer than 7 days). However, an 

injured person in a road accident is defined as a person who suffered bodily injuries and received 

medical help [6–8]. 

What distinguishes a road accident from a road collision is the scale and nature of the 

consequences resulting from the incidents. A collision is a road incident that results in material losses. 
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The problem of estimating the costs of accidents is also a complex issue, due to the consequences of 

the incidents. 

A review of the literature on road accidents mainly indicates analyzes of the number of fatalities 

and research into the causes of these incidents. Scientific literature defines the road accident severity 

index as the average number of fatalities per 100 accidents [9–11]. This is mainly because a fatal 

accident and a road fatality are defined in the same way. There are no studies that distinguish 

between a serious accident with a seriously injured person and a minor accident with a slightly 

injured person (in different countries there are differences in the number of days of recovery or 

hospitalization of a person after a road accident). The gap in research is caused by the lack of common 

definitions of the severity of road accidents (apart from the mentioned fatal accidents) and the paucity 

of data on other accidents (information on injuries suffered) [12]. 

It should be emphasized that Europe, compared to other countries, has a higher level of safety 

for pedestrians and cyclists. Unfortunately, the observed improvement in safety is progressing at a 

slower pace compared to the safety of passengers in vehicles [13]. All road users are at risk of an 

accident, but pedestrians, as unprotected road users, are at greater risk of health damage as a result 

of a road accident [14,15]. Accidents involving unprotected road users usually end tragically since, 

unlike drivers, pedestrians are not protected by the bodywork or seat belts. That is why it is so 

important to take actions to ensure the necessary protection of life and health. 

Pedestrian crossings are divided into crossings [16]: 

• on one level; 

• collision-free two-level; 

• single-level with a refuge safety island. 

The factors that influence the safety of pedestrians at crossings and surrounding environmental 

factors include: lighting and the level of technical infrastructure of crossings, the level of traffic, 

visibility and location, the level of accessibility of the crossing and its signage [17–26]. Many studies 

in the literature have been devoted to the characteristics of accidents with pedestrians, an analysis of 

the behavior of both pedestrians and drivers at crossings [27–32] and an assessment of the solutions 

introduced to increase pedestrian safety [33–37]. Research often ignores the human factor, i.e., the 

behavior of people approaching and on the lanes. Maintaining an appropriate level of vigilance, both 

for pedestrians and drivers, is a key element in avoiding a road accident [38,39]. 

2. Materials and Methods 

The aim of the research conducted in this paper is to analyze changes in the level of road safety 

in Poland in recent years, with particular emphasis on accidents that take place at pedestrian 

crossings. In mid-2021, road traffic regulations regarding pedestrian-driver relations at pedestrian 

crossings were changed. These changes clearly privileged the position of pedestrians. The paper 

attempts to assess the impact of the introduced change in road traffic regulations on the safety of 

pedestrians at crossings. 

The article uses data on accidents from the Accident and Collision Registration System 

(https://sewik.pl/search) and data presented by the Central Statistical Office (Local Data Bank). 

Information on the opened sections of expressways and motorways was obtained from the website 

of the General Directorate for National Roads and Motorways. 

Many pedestrians still die on Polish roads (Figure 1), also at intersections and pedestrian 

crossings. Compared to Western European countries located in a similar climatic zone (the weather 

factor significantly affects the number of pedestrian accidents), our country does not fare well—in 

Germany, the Netherlands, Belgium, not to mention the Scandinavian countries, the pedestrian 

fatality rate is several times lower. Infrastructure problems are also a key issue—in post-communist 

countries, there is still a lack of separation between pedestrian and road traffic, which results in a 

large number of accidents. 

Therefore, in Poland, places where pedestrians should feel safe are not. When comparing Polish 

law to the law in other European Union countries, there are differences in the regulations regarding 

pedestrians. Most countries provide for pedestrian protection when approaching a pedestrian 

crossing and signaling their intention to cross the road (Denmark, the Czech Republic, Norway, 

Belgium, Austria, the Netherlands, Switzerland and Germany) [40]. 
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Figure 1. Road accident casualty rate among pedestrians in selected European countries (2019). Source: own 

study based on Eurostat data 

Polish regulations regarding pedestrians at crossings changed on June 1, 2021, along with the 

amendment to the provisions contained in the Road Traffic Law. Article 13 of the Act (Road Traffic Law) 

obliged the driver of a vehicle approaching a pedestrian crossing to exercise particular caution and 

give way to a pedestrian who is on such a crossing. The issues of speed adjustment (reducing speed 

so as not to endanger pedestrians entering and crossing the crossing) were regulated by regulations 

regarding road signs and signals. The change introduced in the regulations applies not only to 

pedestrian priority during the so-called ”crossing” the road, but also indicates the intention to enter 

a pedestrian crossing and the need to be particularly careful and reduce speed [41–49]. It should be 

emphasized that the regulations do not provide a definition specifying a pedestrian ”entering” the 

road. That is why this provision raises so many doubts, ambiguities and freedom of interpretation. It 

is worth emphasizing that the obtained priority on pedestrian lanes does not release these road users 

from the obligation to assess the road situation and exercise particular caution when crossing the 

road and entering the lanes. 

It is worth paying attention to the situation when a pedestrian crosses a pedestrian crossing on 

a dual carriageway, which is divided by a safety island. Then, such a transition should be treated as 

two separate ones. In addition, the Road Traffic Act (pursuant to the amendment to the Road Traffic 

Law, in force from September 21, 2022) contains the definition of a suggested crossing, which by 

definition is not a pedestrian crossing: ”An unmarked, technically adapted place enabling crossing a 

road, a bicycle path or tracks by pedestrians, which are not pedestrian crossings” [50]. 

The following research problems and hypothesis were formulated: 

• comparison of the rate of improvement of pedestrian safety (in general and at crossings) before 

and after the introduction of new regulations—in the context of changes in the general situation 

on the roads; 

• assessment of the impact of infrastructure development, in particular the construction of 

expressways, on the number of accidents and their consequences in general and among 

pedestrians; 

• assessment of the perception of the new regulations by drivers and pedestrians—with the 

working hypothesis that drivers have adapted to a greater extent to the privileged position of 
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pedestrians and that the changes were different in metropolitan traffic and different in the 

countryside; 

• as a result of the introduction of pedestrian privileges, due to different reactions of drivers and 

pedestrians themselves, the ratio of the number of people killed and injured may change—the 

accident severity index may decrease. 

The verification of the research objective required the use of a diverse range of research 

instruments. The paper is empirical in nature and its main part is the analysis of data on road 

accidents with the separation of the pedestrian group, including incidents at pedestrian crossings. 

The analysis consisted of tabular and graphical presentation of the dynamics of the number of 

accidents and victims of accidents in general, among pedestrians and at pedestrian crossings for the 

period before and after the introduction of new regulations. The chi-square test of independence was 

used to assess the significance of changes in the severity of accidents before and after the introduction 

of the regulations. 

3. Results 

3.1. Victims of Road Accidents in Poland from 2001 to 2022 

In order to properly assess the impact of changes in regulations regarding pedestrian crossings 

on the safety of this group of road users, they should be presented in a broader context, against the 

background of the total number of accidents and their victims. Obviously, the key measure is the 

number of people killed in road accidents, as it contains information on both the number of accidents 

and their severity. From 2001 to 2022, the number of road accident victims in Poland decreased almost 

threefold (Figure 2), so we can talk about very favorable changes. A particularly strong decline 

occurred from 2008 to 2010 and after 2019. The factors influencing the improvement of road safety 

include: expansion of road infrastructure, improvement of the functioning of emergency medical 

services, but also the fact of owning and using increasingly modern and safer cars. It is relatively 

difficult to assess the impact of changes in regulations as their possible positive effects overlap with 

the previously mentioned factors. 

 

Figure 2. Road traffic safety in 2001-2022. Source: own study based on statystyka.policja.pl/st/ruch-

drogowy/76562,Wypadki-drogowe-raporty-roczne.html 

It is worth emphasizing that the safety of pedestrians has improved even more than that of other 

road users, as evidenced by the decreasing share of pedestrians among all accident victims. In 2001, 
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pedestrians accounted for one third of all people killed in accidents, while the most recent data 

available shows that this share has fallen to less than one quarter. 

At the same time, the share of pedestrians killed at crossings increased (from approximately 5.4 

to 7.6%), which proves that positive changes in this area are taking place more slowly. Therefore, it 

seems justified to look for additional legal solutions that could improve the situation at crossings. 

However, when analyzing this issue, it should be remembered that the share of pedestrians killed at 

crossings in the total number of accident victims on Polish roads is small (in 2022 it was less than 8%). 

Therefore, even the most radical and effective actions may not be visible in the overall accident 

statistics. 

3.2. Accidents at Crossins in the Background of the General Road Situation 

Road safety improves relatively least at pedestrian crossings, although it should be remembered 

that every 10-12 people who die on the roads die there. Figure 3 shows the dynamics of the number 

of injured people from 2001 to 2022, broken down into total accidents, pedestrian accidents and 

pedestrian accidents at crossings. 

 

Figure 3. Dynamics of the number of people injured in accidents 2001-2022 (2001=100). Source: own study based 

on statystyka.policja.pl/st/ruch-drogowy/76562,Wypadki-drogowe-raporty-roczne.html 

As one can see, the change in regulations did not significantly reduce the number of accidents 

at pedestrian crossings. The total number of people injured in accidents decreased, but the number 

of pedestrian accidents remained relatively stable compared to the previous year. Moreover, after 

pedestrians were given priority at crossings, in the first year the number of injured people increased 

compared to the previous year. This fact is relevant because a year earlier there was a significant 

decrease in the number of accidents. This may not be the fault of the drivers, but the fault of 

pedestrians since, when given the right of way, pedestrians reduced their vigilance and attention, 

forgetting that the car covers a certain braking distance before it stops, and that there is also the 

driver’s reaction time. Therefore, changes in drivers’ behavior are visible—a decrease in the number 

of accidents). 

The next figure shows the dynamics of the number of accident victims in the years 2001-2022 

(Figure 4). 
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Figure 4. Dynamics of the number of accident victims 2001-2022 (2001=100). Source: own study based on 

statystyka.policja.pl/st/ruch-drogowy/76562,Wypadki-drogowe-raporty-roczne.html 

The number of accident victims decreased both overall and in the case of pedestrians in general, 

especially within pedestrian crossings. This is most likely the result of greater attention from drivers 

who reduce their speed, thus eliminating the effects of pedestrians’ carelessness. 

3.3. Accidents at Crossroads in Provincial Cities 

A separate analysis of road traffic safety was carried out, with particular emphasis on 

pedestrians, in provincial cities. Covering the analysis of a homogeneous group of large cities should, 

to some extent, eliminate the effect of random factors and facilitate the assessment of the impact of 

changes in regulations introduced in June 2021 on pedestrian safety. 

The chart (Figure 5) shows the number of road accident victims in provincial cities in the same 

division as in the case of previous analyzes (Figure 3 and Figure 4). 
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Figure 5. Dynamics of the number of people killed in road accidents in provincial cities in total, among 

pedestrians and among pedestrians at crossings. Source: own study based on data from www.sewik.pl 

In the case of large cities, the share of pedestrians among all road victims dropped from 

approximately 60% in 2010 to 44% in 2022. This means that the level of pedestrian safety in provincial 

cities increased to a greater extent than that of other road users. The decline in the number of tragic 

incidents at pedestrian crossings was small for many years, only in 2019 there was a significant 

breakthrough, as a result of which, throughout the analyzed period, the improvement in safety at 

pedestrian crossings was only slightly lower than among pedestrians in general. At this point, a 

remark should be made, which applies to all analyzes presented in this work, that with the 

development of infrastructure and the construction of new housing estates, the number of pedestrian 

crossings may increase, which, of course, may lead to an increase in the number of accidents recorded 

there, while maintaining the same level. accident rates within them. 

3.4. Detailed Analysis of Roadtraffic Safety in 2019 and 2022 

Based on the results presented so far, it is not possible to state a significant increase in pedestrian 

safety at crossings after the introduction of new regulations in June 2021. Any comparisons were 

made difficult by the fact that the regulations were introduced during the year, and additionally, in 

2020 and 2021, various restrictions on social mobility and data from this period cannot be considered 

authoritative. Therefore, the next concept is to analyze only the data from 2019 and 2022. The number 

of people killed and injured in accidents in general, among pedestrians and at crossings in 2019 and 

2022 was compared (Table 1). The percentage change in these values was determined, both for the 

whole of Poland and separately for all provincial cities. 
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Table 1. Change in the number of injured and victims in road accidents, and the severity index between 2019 

and 2022 (including pedestrians and pedestrians at crossings) 

Type of 

incident 

All accidents Pedestrians Pedestrians at crossings 

No.of incidents Dynamics 

(2019 = 100) 

No.of incidents Dynamics 

(2019 = 100) 

No.of incidents Dynamics 

(2019 = 100) 2019 2022 2019 2022 2019 2022 

POLAND 

killed 2 909 1 896 65.2 793 460 58.0 234 145 62.0 

injured 35 477 24 743 69.7 6 361 4 367 68.7 3 375 2 391 70.8 

severity1) 7.6% 7.1% 93.9 11.1% 9.5% 86.0 6.5% 5.7% 88.2 

p2) 0.0272 0.0064 0.2191 

PROVINCIAL CITIES 

killed 195 145 74.4 107 64 59.8 55 29 52.7 

injured 7 844 5 982 76.3 2 190 1 577 72.0 1 259 865 68.7 

severity1) 2.4% 2.4% 97.6 4.7% 3.9% 83.7 4.2% 3.2% 77.5 

p2) 0.8199 0.2498 0.2561 
1) severity in this table was defined as the risk of death of the injured person, i.e., the ratio of the number of 

people killed to the total number of injured; 2) p value calculated using the chi-square test of independence. 

Source: own study based on data from www.sewik.pl 

There is no visible impact of the new legal regulations on the safety of pedestrians at crossings 

throughout the country. If this were the case, the decrease in the number of victims (and injured) at 

crossings should be clearly greater than for all accidents or all pedestrians. Meanwhile, the scale of 

the decline in the number of fatalities is very similar for all groups: for all accidents by 34.8%, for 

pedestrians by 42%, and at pedestrian crossings by 38%. 

The situation is slightly different in provincial cities, where the decrease in victims at crossings 

(by 47.3%) was greater than the decrease in the number of fatalities in all accidents (by 25.6%). 

Therefore, it can be hypothesized that the new legal regulations have had some effects in large cities. 

In the table the severity index, defined as the risk of death of the injured person was also 

calculated. It is worth noting the greater decrease in the severity index of accidents among 

pedestrians and at crossings than for all accidents—a lower severity index means a lower risk of 

pedestrian death, which should probably be attributed to greater driver attention. This positive 

change is particularly visible in provincial cities, where the severity of accidents at pedestrian 

crossings dropped by almost 25%. However, it should be emphasized that the decrease in the severity 

of accidents at crossings may result from greater driver caution and/or less pedestrian caution. These 

conclusions are very important, but due to the smaller number of incidents in provincial cities, they 

are not statistically significant (p above 0.05). However, in the scope of data for the whole of Poland, 

the decrease in the severity index of accidents among pedestrians between 2019 and 2022 was 

statistically significant (p = 0.0064). 

3.5. Infrastructure Development and Change in Road Traffic Safety 

The analysis of the impact of regulations on road safety is difficult since this phenomenon is 

influenced by many factors at the same time, additionally linked by mutual interactions. An attempt 

to assess the scale of the impact of infrastructure expansion on the level of road safety was made. The 

data on the number of people killed in accidents in the province were used. The Lublin Province was 

divided into districts—the choice of this region was dictated by the significant expansion of 

expressways in recent years. The area was divided into two parts, depending on the location of the 

expressway in a given district. The first group included the following districts: Janów, Kraśnik, 

Lublin, including the city of Lublin itself, Puławy, Ryki and Świdnica, while the second group 

included all the remaining ones. Long sections of the S12, S17 and S19 expressways run through the 

above-mentioned counties, replacing former sections of national roads with the same numbers. 

Figure 6 shows the dynamics of the number of people killed in road accidents in the districts of 

the Lublin Province depending on the location of the expressway in their area. 

The actual impact of building an expressway on road safety is difficult to estimate precisely 

because: 
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• only the connection of the road network into a logical whole should significantly reduce the number 

and severity of accidents; 

• in the above-mentioned districts there are, of course, also other national, provincial and district roads 

where traffic may increase due to the possibility of access to the expressway; 

• building an expressway in a given district may result in taking over some traffic from other, 

sometimes quite distant districts, so it is difficult to expect any radical differences. 

 

Figure 6. Comparison of the dynamics of the number of people killed in road accidents in the districts of the 

Lublin Province depending on the location of the expressway in their area. Source: own study based on data 

from www.sewik.pl 

Despite these reservations, some positive phenomena can be noticed in the pace of improvement 

of road traffic safety in the specified districts. 

The presented dynamics of the number of pedestrians killed in road accidents (Figure 7) 

indicates that in the districts through which the expressway runs, a greater decrease in the number 

of pedestrian victims is visible. 

 

Figure 7. Comparison of the dynamics of pedestrians killed in road accidents in the districts of the Lublin 

Province depending on the location of the expressway in their area. Source: own study based on data from 

www.sewik.pl. 
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This is a logical, although at first glance not obvious, effect resulting from reducing the number 

of contacts between pedestrians and cars. Just a few years ago, a person travelling from Rzeszów to 

Warsaw via Lublin had well over 100 pedestrian crossings on their route, located in numerous 

villages, towns and cities. Currently, all transit on this route through the Lublin Province takes place 

without any interaction with pedestrian traffic, on a two-lane expressway. 

4. Discussion 

The level of road safety and the changes taking place can be assessed based on the number of 

road accidents and their consequences. The improvement in road safety over the last two decades 

has been significant as the number of road accident victims in Poland has almost tripled. 

Additionally, the safety of pedestrians, as vulnerable road users, has improved to a greater extent 

than that of other road users (less than a quarter of those killed in 2022 were pedestrians, and 20 years 

earlier, pedestrians were every third victim). However, relatively, in relation to the general road 

situation, safety at pedestrian crossings has deteriorated—the percentage of people who died in these 

locations increased from 2001 to 2022 from 5.4 to 7.6%. 

The concept of sustainable development, particularly popular in the policy of the European 

Union, also influences the direction of changes in road traffic regulations. In the countries, and 

consequently also in cities of the EU, pedestrians and cyclists are increasingly favored, while more 

and more restrictions affect car drivers. However, the legal changes introduced in Poland, privileging 

pedestrians, have not, so far, brought about any significant changes in accident statistics. 

Protectionism, contrary to intentions, does not always work well for groups covered by special 

protection—analysis of the accident severity index at crossings suggests that drivers have assimilated 

the new rules, which has reduced the risk of pedestrian death in the event of an accident. On the 

other hand, the number of people injured at crossings, which increased in 2022, suggests that 

pedestrians abuse the right of way at crossings. 

The analyses presented in the paper have a number of limitations resulting from the variability 

in time of the number of pedestrian crossings, their markings, the number and mobility of pedestrians 

themselves (the issue of ageing societies), or the number and technical condition of cars. There are 

more factors that make it difficult to compare the number of accidents in two different time periods, 

and additionally the number of accidents among pedestrians depends to a very large extent on 

weather conditions, and is very seasonal. However, despite all these reservations, the presented 

results show quite clearly that the concept of sustainable development in the aspect of road traffic 

regulations, although undoubtedly correct, does not indicate easy and unambiguous solutions. 

5. Conclusions 

The main conclusions of the study are that the change in road traffic regulations introduced in 

mid-2021 has so far not had a significant impact on the reduction in the number of accidents and their 

victims at pedestrian crossings. This is the case for the entire country, but some improvement in safety 

at pedestrian crossings can be seen in provincial cities (a decrease in the number of victims by 

approximately 16% over the years 2010-2012). In large cities, we can therefore talk about an increase 

in safety in relation to other traffic, which may be caused by changes in regulations. 

It should be emphasized that the behavior of pedestrians and drivers has the greatest impact on 

safety at pedestrian crossings. Both vehicle drivers and pedestrians on the road should remember 

about themselves and the lives of others. Reducing the number of accidents, fatalities and injuries 

cannot be achieved only by changing the law. 

The analyses will be continued after obtaining data for the following years (2023 and 2024), 

because then it will be possible to more reliably assess the long-term effects of introducing a 

privileged position for pedestrians at crossings in Polish road traffic. 
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