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Abstract: The aim of this article is to examine the impact of the tightening of road laws in Poland in 2022 on 
the number of recorded crashes involving casualties and fatalities. Throughout 2022, a series of legal changes 
were introduced in Poland that increased penalties, primarily financial, for traffic violations and crimes. At the 
same time, the number of crashes involving casualties in the analysed year significantly decreased compared 
to 2021. This study examined the statistical significance of the impact of these legal changes on road safety and 
estimated the decrease in the number of crashes involving casualties and fatalities due to legislative activity. 
Interrupted time series analysis was the primary tool used for this purpose. Additionally, the results obtained 
for Poland were compared with data from selected neighbouring countries. The findings indicate a significant 
and statistically meaningful impact of the legal changes. Based on the proposed model, the decrease can be 
estimated at approximately 6-8% for the number of crashes and about 22% for the number of fatalities.
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1. INTRODUCTION
1.1. BACKGROUND
Road crashes and related fatalities remain a major social 
concern globally. Reducing road deaths is a priority in both 
developed and developing countries, though approaches 
differ. While some advocate for stricter traffic laws and 
enforcement, others highlight alternative factors, ques-
tioning whether legal tightening is the primary driver of 
change. Scientific analysis is crucial in guiding this debate.
This article examines the impact of legal changes intro-
duced in Poland in 2022 on the number of crashes involv-
ing casualties (referred to also as ’crashes’ throughout the 
text) and fatalities. Poland has followed a long-term trend 
of tightening traffic laws, coinciding with a  decline in 
crashes [1], often interpreted as a positive effect of these 
reforms [2]. However, similar declines have occurred 
across the EU [3], suggesting other influencing factors 
such as infrastructure improvements, vehicle moderniza-
tion, and demographic shifts.
The 2022 Polish amendment to the road traffic law of-
fers a  unique case study, as neighbouring countries did 

not implement comparable changes. The law, passed on 
December 2 and signed on December 9, 2021, came into 
force on January 1, 2022, with some provisions enacted 
later that year. Key changes, outlined in Table 1, focused 
on substantial increases in traffic fines – up to 100% or 
200% for speeding offenses – and granted insurers access 
to drivers’ offense histories, introducing significant finan-
cial consequences for violations.

1.2. SCOPE
The main hypothesis of the study is formulated as follows: 
The changes in the law in 2022 in Poland had an impact 
on reducing the number of crashes involving casualties 
and fatalities, significantly altering the observed variable 
values. It should be noted that the gradual nature of the 
introduced changes, as well as the potential influence on 
drivers’ behaviour merely by announcing legal changes, 
makes it challenging to assess the impact of individual 
provisions. Ultimately, the study examined the possibility 
of a change in the number of crashes at two points: Janu-
ary 1, 2022, when the law came into force, and Septem- 
ber 17, 2022, when most of the provisions introducing fi-
nancial penalties for traffic violations became effective.

The date of implementation 
of legal changes The content of the legal changes

01.01.2022
1.	 Outstanding fines will be deducted from tax refunds.
2.	 Falsifying tachograph readings by road carriers will result in a three-month suspension of their 

driving licenses.

17.06.2022

1.	 Insurance companies will have access to the CEPiK database (the Polish database of all registered 
crashes), providing them with information about drivers' offenses, imposed fines, and awarded penalty 
points. This access will allow insurance companies to adjust proposed insurance premiums based 
on the number and severity of offenses committed, as well as the number of penalty points. They will be 
able to review a driver's offense history for up to two years prior to the law's entry into force.

17.09.2022

1.	 Exceeding the speed limit by 30 km/h or more will result in a fine of at least 1,500 PLN. Repeating 
this offense within 2 years of the first fine will result in a fine of at least 3,000 PLN.

2.	 Creating a hazard for pedestrians, such as overtaking at a pedestrian crossing, will result in a fine 
of at least 1,500 PLN. Repeating this offense within 2 years of the first fine will result in a fine of at 
least 3,000 PLN.

3.	 Driving without the appropriate qualifications to operate a vehicle will result in a fine of at least 
1,000 PLN, arrest, or imprisonment. Repeating this offense within 2 years of the first fine will result in 
a fine of at least 2,000 PLN.

4.	 Increasing the maximum fine in summary proceedings to 5,000 PLN (or 6,000 PLN in the case 
of multiple offenses).

5.	 Increasing the maximum fine in the Code of Petty Offenses to 30,000 PLN (previously, the maximum 
amount was 5,000 PLN).

6.	 A police officer will be able to impose a maximum of 15 penalty points on a driver at once (previously, 
the maximum was 10 penalty points during one stop). 

7.	 Penalty points may be revoked no earlier than 2 years after paying the imposed fine.

Table 1. Changes in Polish law in 2022 tightening penalties for traffic violations
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The financial implications of road safety are discussed 
in [25], which highlights the role of mandatory insurance. 
Findings suggest that a higher prevalence of third-party 
liability insurance correlates with increased road fatalities 
due to moral hazard, where financial safety nets encour-
age riskier driver behaviour.
Overall, the literature presents mixed results regarding the 
effects of stricter penalties. While most studies indicate 
reductions in negative road incident outcomes, some ex-
ceptions reveal statistically insignificant impacts.

2. METHODS
2.1. INTERRUPTED TIMES SERIES
The method employed in the study was based on the 
analysis of time series data of the number of crashes and 
fatalities on roads in Poland. Initially, data for the entire 
country from January 2015 to December 2022 was con-
sidered at a  monthly resolution. Interrupted time series 
with seasonal autoregressive integrated moving average 
(SARIMA) was applied. This method is designed to de-
tect statistically significant changes in the occurrence of 
the phenomenon under study and is commonly used in 
the social sciences [26-28]. The method used in the article 
involves creating a statistical model of the phenomenon 
with components typical of time series analysis applied 
in the SARIMA model, along with additional components 
related to segmented linear regression. This model was 
utilized in the so-called intervention period (events that 
can change the number of observed phenomena, such as 
the number of crashes with casualties), the effectiveness of 
which we plan to verify. Typical factors for the SARIMA 
model can be expressed as follows:

SARIMA(p,d,q) × (P,D,Q)m,	 (1)
where: p is the order of the autoregressive (AR) part of 
model, q is the order of the moving average (MA) part 
of model, d  is the degree of non-seasonal differencing, 
D is the degree of seasonal differencing, P is autoregres-
sive term of the seasonal component, Q is moving average 
for the seasonal component, m is length of the seasonal-
ity cycle [28]. The values of parameters p, d, q, P, D, Q 
were chosen to minimize the Akaike information criterion 
(AIC) [29]. The value of m was set to 12.
The intervention part of the model generally takes the 
form:

Yt = b0 + b1T + b2I + b3R + εt ,	 (2)

Used methods based on the application of interrupted 
time series analysis and the comparison of the number of 
crashes involving casualties and fatalities with selected 
neighbouring countries. Four countries were considered: 
Germany, the Czech Republic, Slovakia, and Lithuania. 
All neighbouring countries to Poland for which data were 
available were analysed (Ukraine, Belarus, and Russia 
were omitted). Furthermore, most of these countries are 
culturally like Poland and are at a  similar level of eco-
nomic development.

1.3. INSIGHTS FROM LITERATURE
Road safety is a priority in the policies of numerous coun-
tries and international organizations. The World Health Or-
ganization (WHO) introduced an action plan for 2011-2020 
to save human lives [4], later extended to 2021-2030 [5]. 
Polish efforts within the 2011-2020 WHO plan are sum-
marized by [6]. Similarly, the European Union set ambi-
tious goals to reduce crashes, including a 50% reduction 
in fatalities and serious injuries by 2030 and achieving 
zero fatalities by 2050 (Vision Zero) [3]. In Poland, the 
number of road fatalities remains notably high compared 
to Western EU countries [2], despite significant declines 
since the peak in 1991 [2]. Measures to address this in-
clude legislative reforms and initiatives detailed by [2]. 
Neighbouring countries have also intensified their road 
safety efforts [7, 8]. These initiatives are driven not only 
by humanitarian concerns but also by the substantial eco-
nomic costs of crashes [3].
The reduction of road crashes and fatalities has been ex-
tensively analysed in the scientific community [9-17]. Le-
gal reforms are often cited as critical factors in reducing 
traffic crashes. Study [18] analyse the impact of stricter 
laws – seatbelt use, motorcyclist protection, drink driving, 
sanctions, and speed controls – in developing countries, 
demonstrating crashes reductions, though with vary-
ing magnitudes across regions. Similarly, studies  [19] 
and [20] confirm the positive effects of stricter laws.
Alcohol-related crashes also receive considerable atten-
tion. Studies [21] and [22] indicate fewer alcohol-related 
incidents following stricter legal measures. Converse-
ly,  [23] reported no significant impact of legal changes 
on alcohol-related driving cases or crash rates, while [24] 
found alcohol’s influence on road mortality in Rio de Ja-
neiro to be statistically insignificant.
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•	 from March 2020 until the end of the analysis – intro-
ducing changes related to the onset of the pandemic 
(denoted as COVIDstart);

•	 from July 2020 to September 2020 – introducing 
changes related to the reduced perception of risk asso-
ciated with COVID-19 during this period (denoted as 
COVIDrelief);

•	 from April 2021 until the end of the analysis – intro-
ducing changes related to the end of the impact of the 
COVID-19 epidemic during this period (denoted as 
COVIDend).

A symbolic chart depicting all interventions and their ex-
pected impact on the number of crashes is shown in Fig. 1.
The SARIMA model with the described interventions was 
selected using the maximum likelihood method. Addition-
ally, SARIMA model parameters were chosen to achieve 
the lowest possible value of the AIC parameter [30]. 
Only models for which the residuals are independent-
ly distributed (i.e., exhibiting no serial autocorrelation) 
were considered. This condition is met when the p-value 
for the Ljung-Box test [30] is significantly greater than 
0.05. Additionally, autocorrelation and partial autocorre-
lation function (ACF and PACF) plots were examined. 

where: Yt is the outcome variable (for example number of 
crashes or number of fatalities), T is a continuous varia-
ble which indicates the time passed from start of the ob-
servational period. I  is a variable indicating observation 
collected before (I = 0) or after (I = 1) the intervention. 
R  is a  continuous variable indicating time passed since 
the intervention has occurred (before intervention has oc-
curred is equal to 0).
The introduction of changes in the Road Traffic Law (Jan-
uary 1, 2022) and the implementation of the highest num-
ber of financial penalties (September 2022) were treated 
as interventions that could affect the number of crashes 
and fatalities. For these interventions, coefficients of seg-
mented linear regression were considered. Additionally, 
we cannot overlook the impact of the COVID-19 epidem-
ic, which reduced traffic on the roads and the number of 
incidents. Ultimately, the analysed model included five 
interventions, two related to changes in the law, and three 
to the COVID-19 epidemic. The interventions related to 
changes in the law began in January 2022 (denoted as 
1stintervention) and September 2022 (denoted as 2ndintervention)
and lasted until the end of the analysed period. The three 
identified abrupt changes related to COVID-19 are as 
follows:
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Fig. 1. A simplified diagram illustrating interventions affecting the number of road crashes in Poland
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the National Road Safety Council [31], an interministe-
rial advisory and auxiliary body to the Council of Min-
isters on road safety matters. Data regarding the number 
of road incidents in the Czech Republic and Lithuania 
were obtained from the respective national police web-
sites [32, 33], from the Ministry of Interior of the Slovak 
Republic’s website in Slovakia [34], and from The Feder-
al Statistical Office’s website in Germany [35].

3. RESULTS
3.1. DATA ANALYSIS
The number of road crashes in Poland from January 2015 
to December 2022 is presented in Fig. 2. Significant sea-
sonality of the phenomenon is evident. Additionally, a de-
creasing trend is observed before and after the pandemic. 
However, during the pandemic, there was a  significant 
decrease in the number of crashes, which did not return to 
pre-pandemic levels despite the return of traffic to pre-ep-
idemic levels [36].

The  effectiveness of interventions related to changes in 
the law is indicated by obtaining statistically significant 
coefficients associated with the interventions in the ap-
plied model [28]. The coefficient values determine the 
magnitude of the intervention’s impact.

2.2. COMPARISON WITH NEIGHBOURING 
COUNTRIES
Crashes data for Germany, the Czech Republic, Slova-
kia, and Lithuania were analysed. These countries are 
relatively culturally close to Poland, and their trend of 
change should be similar. For these mentioned countries, 
analogous statistical models were checked for the effect 
of interventions in January 2022 and September 2022. 
If such an effect were to occur, it would be attributed to 
common causes shared by the neighbouring countries and 
Poland. This would limit or completely exclude the effect 
of changes in the law (which took place only in Poland on 
these specific dates).
The data on the number of crashes and fatalities in Po-
land from 2015 to 2022 were sourced from reports by 
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Fig. 2. The number of crashes in Poland from 2015 to 2022 by individual months
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Fig. 3. Unseasonal ratio of crashes involving casualties in 2020-2022 Poland

In the calculations, for easier comparison between coun-
tries, it was decided to divide the number of crashes in 
individual months by the average number of crashes per 
month in 2019 (referred to as the crash ratio), and further 
calculations were carried out based on these processed 
data. Fig.  3 presents seasonally adjusted results for the 
key period from January 2020 to December 2022. Sea-
sonal adjustment was performed as follows: the propor-
tion of the number of crashes in individual months from 
2015-2019 (months unaffected by COVID-19 seasonali-
ty) to the average monthly total number of crashes from 
the period 2015-2019 was calculated. These obtained 
coefficients were used to divide the crash ratio from the 
corresponding months in the period 2020-2022, and the 
results are presented in Fig. 3. In the absence of a pan-
demic, values close to 1 would be expected in individual 
months, with a  slight downward trend. Variability indi-
cates the influence of COVID-19 and other interventions. 
The resulting graph supports the adoption of the proposed 
interventions and the intervals of their validity. It reflects 
a sudden decrease in the number of incidents at the onset 
of the pandemic, a temporary increase in their number in 
the period from June to September 2020, and then from 
June 2021 onwards, a further partial reduction in the im-
pact of the pandemic on reducing the number of crashes. 

Additionally, a decrease in the number of crashes related 
to interventions caused by changes in the law is visible.

3.2. STATISTICAL MODEL FOR 
CRASHES INVOLVING CASUALTIES
For the proposed variables, regression coefficients and 
time series coefficients were calculated. Each time an in-
tervention occurred, a change in the linear trend (non-zero 
R  variable indicating time passed since the intervention 
has occurred) and a sudden change at the time of the in-
tervention were considered. Possible parameter values 
(p, d, q) × (P, D, Q)m were also verified, assuming only 
seasonality with a value of m = 12. Models where each 
change was statistically significant, and the spread of re-
siduals was assumed to be white noise (checked by the 
Ljung-Box test, where white noise was assumed when 
p-value > 0.5) were considered. The effectiveness of the 
model was measured by the AIC value (the model with 
the lowest AIC value was chosen). For modeling the num-
ber of crashes in Poland, the optimal SARIMA model 
obtained was (0, 0, 0) × (2, 0, 0)12, with statistically sig-
nificant variables mainly showing sudden changes during 
interventions (the “b3R” factor was not statistically signif-
icant). The first of the obtained models considers only the 
intervention related to the legal change in January 2022, 
and the parameters for the model are presented in Table 2.
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trend is clearly visible and should not be attributed to the 
legal changes introduced in 2022.
The root mean square error (RMSE) for the obtained mod-
el is 0.064, with a variance of the residual values equal 
to  0.0054. The coefficient of determination (R-squared) 
between the actual values and those obtained from the 
model is 0.946. The model predictions and recorded re-
sults are shown in Fig. 4, demonstrating that the model 
accurately describes the actual ratio of crashes. Addi-
tionally, the obtained autocorrelations of the residuals 
are close to 0. The residuals indicate that the difference 
between the number of crashes in individual months and 
the model predictions is white noise (Ljung-Box val-
ue = 11.93). This suggests that the data are independently 
distributed, any observed correlations in the data result 
from the randomness of the sampling process. The ob-
tained model, which describes the phenomenon well, 
clearly indicates statistically significant events from Jan-
uary 2022 (described as the 1stintervention), which reduced 
the number of crashes. The number of crashes resulting 
from this intervention decreased by 14.8% compared to 
the number of crashes in 2021. Additionally, the model 
captures the scale of the decrease in the number of crashes 
during different phases of the COVID-19 epidemic. Ini-
tially, the outbreak of the epidemic reduced the number 
of crashes by about 30%. During the period from July to 
September, there was a transient increase in the number 
of crashes by 20% (traffic during this time in Poland was 
practically at pre-epidemic levels), and at the end of the 
COVID-19 epidemic, there was an increase of about 14%. 
The epidemic caused a significant reduction in the num-
ber of crashes on the roads in Poland, which may be partly 
due to changes in road traffic laws in 2021.

The coefficients presented in the table constitute the mod-
el determining the number of events using the following 
formulas:

Yt = 1.125 – 0.0018T – 0.307COVIDstart + 
+ 0.198COVIDrelief + 0.139COVIDend + 

– 0.1477 1stintervention = εt ,
      (3)

εt = 0.550εt – 12 + 0.349εt – 24 + ηt ,	 (4)
where:
ηt	 –	 residuals with a normal distribution,
Yt	 –	 the number of crashes predicted by the SARIMA mod-

el for period t, and serves as its dependent variable,
εt	 –	 estimated difference between the registered number 

of crashes and the model-derived number in period t,
T	 –	 the number of months since January 2015,
COVIDstart    – the variable equals 0 before March 2020 and 

equals 1 after that month,
COVIDend   – the variable equals 0 before April 2021 and 

equals 1 after that month,
COVIDrelief – the variable has a value of 1 in July, August, 

and September 2020; in other periods, its value is 0,
1stintervention  – the variable has a value of 1 for months in 

2022; for the remaining months, the value is 0.
The terms εt – 12 and εt – 24 represent the model residuals 
from 12 and 24 months prior to time t, respectively. These 
components capture seasonal temporal dependencies and 
are part of the seasonal autoregressive structure in the 
SARIMA model.
It should be noted that, in addition to the considered inter-
ventions, the time series model includes a factor represent-
ing a steady linear decrease in the number of crashes over 
time. In equation (3), this is expressed as –0.0018 × T, 
where T denotes the number of months. This downward 

Coefficient name Coefficient value Std dev Z score p-value CI 2.5% CI 97.5%
Const. 1.1247 0.051 22.059 0 1.025 1.225

T –0.0018 0.001 –2.614 0.009 –0.003 0
COVIDstart –0.3067 0.031 –9.842 0 –0.368 –0.246
COVIDrelief 0.1983 0.083 2.392 0.017 0.036 0.361
COVIDend 0.1389 0.032 4.326 0 0.076 0.202
1stintervention –0.1477 0.041 –3.601 0 –0.228 –0.067

εt – 12 0.5501 0.122 4.494 0 0.31 0.79
εt – 24 0.3492 0.14 2.498 0.012 0.075 0.623

Table 2. The parameters of the model estimating the number of crashes involving casualties, based on a single intervention related 
to a legal change
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The chart comparing the model results to the actual val-
ues is shown in Fig.  5. The mean squared error (MSE) 
for the obtained model is 0.100, with a  variance of the 
residual values equal to 0.0113. The coefficient of deter-
mination (R-squared) between the actual and model-pre-
dicted values is 0.859. The obtained autocorrelations of 
the residuals are close to 0. The residuals indicate that the 
difference between the number of fatalities in individual 
months and the model predictions is white noise (Ljung-
Box value = 8.39). According to the proposed model, the 
number of fatalities in Poland decreased by an estimated 
22.4% due to the intervention in 2022.

3.3. STATISTICAL MODEL 
FOR FATALITIES
A time series describing the number of fatalities in Poland 
from 2015 to 2022 was also prepared. The model was cre-
ated based on data obtained by dividing the number of fa-
talities in each month by the average number of fatalities 
per month in 2019 (denoted as the ratio of fatalities). The 
method used was analogous to the analysis of crashes. 
In this case, again, the most favourable SARIMA series 
turned out to be (0,0,0) × (2,0,0)12. Among the variables 
related to interventions, only COVIDstart and 1stintervention 
were statistically significant.
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Fig. 4. The actual and time series-based ratio of crashes in Poland

real data times series

The attempt to create a model considering two interven-
tions did not yield statistically significant results. When 
including the variable 2ndintervention, neither of the 2022 in-
terventions remained statistically significant. The lack of 
statistical significance is likely due to the small sample 
size after the intervention in September 2022 (only three 
months of data). This prevents treating the intervention 
marked as 2ndintervention separately from the intervention in 
January 2022. Therefore, in the subsequent part of the ar-
ticle, only model for the intervention occurring in January 
2022 will be presented.
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intervention introduced in Poland, an interrupted time se-
ries model was applied. The model showed a 14.8% de-
crease in the number of crashes involving casualties. To 
control for regional trends and unrelated external factors, 
analogous models were constructed for two neighbouring 
countries – the Czech Republic and Slovakia – which did 
not implement similarly strict changes during the same 
period. These models showed decreases of 6.6% and 
8.9% in casualty crashes, and no statistically significant 
change in fatalities. As a  result, the estimated effect for 
Poland was adjusted by subtracting the average reduction 
observed in the neighbouring countries. This adjustment 
accounts for potential confounders unrelated to the inter-
vention, such as broader socioeconomic changes, seasonal 
effects, or shared road safety campaigns across the region. 
The difference between Poland and Slovakia is 8.2 per- 
centage points. The range of 6-8% is a realistic estimate of 
the impact of legal changes on the decrease in the number 
of crashes. This translates to a decrease of around 1,800 to 
2,400 crashes annually in Poland.
On Fig. 6b, the change in the ratio of fatalities (the pro-
portion of the number of fatalities each year to the number 
of fatalities in 2019) is depicted. The decreases in Poland 

3.4. RESULT OF COMPARISON 
WITH NEIGHBOURING COUNTRIES
The data on crashes and fatalities in Poland were compared 
with occurrences in neighbouring countries to exclude the 
possibility of another factor, shared with neighbouring 
countries, which reduced the number of crashes and fatal-
ities in Poland in 2022. The crash ratio (number of crashes 
divided by number of crashes in 2019) values for each 
country are shown in Fig. 6a. The decline in Poland is sig-
nificantly greater than in other countries, although higher 
declines in Poland were already observed before the ep-
idemic. The decrease in the number of crashes between 
2022 and 2019 in Poland was about 36%, compared to 
about 13% for Slovakia and 9.5% for the Czech Republic.
For neighbouring countries, statistical models describing 
the ratio of crashes were prepared, and the results obtained 
are summarized in Table 3. The comparison was made 
with the Czech Republic and Slovakia, as these countries 
were able to build statistically significant models. In the 
case of Germany and Lithuania, data for 2022 were not 
available. It should be noted that for the Czech Republic,  
the data concern the number of road incidents rather than 
crashes with injuries. To estimate the net effect of the legal 
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Fig. 5. The actual and model-derived ratio of fatalities based on time series in Poland from 2017 to 2022

real data times series
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significant model. Poland is the only country where a de-
crease in the number of fatalities occurred because of the 
analysed intervention on January 1, 2022. The decrease 
due to the intervention in 2022 amounts to 22.4% (percent-
age calculated relative to 2019), according to the adopted 
method, and it can be attributed to changes in the law. This 
translates to a decrease of about 650 fatalities in the year 
2022 compared to the situation without legal intervention.

during the period of 2020-2022 are significantly great-
er than in the other countries. The decrease for Poland 
amounts to 44.2% (compared to just 3.9% in the years 
2016-2019). For Slovakia and the Czech Republic, the de-
crease in the number of fatalities in the years 2022/2019 is 
17.0% and 12.0%, respectively.
Table 3 presents models for the fatalities ratio for Poland, 
Czech Republic, and Germany. The number of fatalities for 
Lithuania and Slovakia was too small to build a statistically 
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Country
Const. T COVIDstart COVIDrelief COVIDend 1st intervention εt – 12 εt – 24

Parameter for crashes model

Poland 1.1247 –0.0018 –0.3067 0.1983 0.1389 –0.1477 0.5501 0.3492

Czech Republic 0.8559 0.0025 –0.2059 0.1563 0.1277 –0.0891 0.6175 0.2682

Slovakia 0.9882 0.0001 –0.2192 0.1649 0.1622 –0.0660 0.4935 0.3320

Parameter for fatalities model

Poland 1.0242 –0.0007 –0.1758 – – –0.2241 0.4882 0.3201

Czech Republic 1.1353 –0.0021 –0.1430 – – 0.0232 0.4579 0.2393

Germany 1.0666 – –0.1853 – – 0.0591 0.3492 0.5664

Table 3. Parameters of the model determining the number of crashes and number of fatalities in Poland, with one intervention 
related to legal changes
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effect of the legal changes in Poland on the number of 
crashes to be between 6% and 8%.
While two distinct interventions in 2022 were consid-
ered, the final model includes only the first, due to lim-
ited post-intervention data for the second. Nonetheless, 
the presented results likely capture the combined effect 
of both changes. Notably, the decline in crashes began as 
early as December 2021 – prior to the law’s implemen-
tation  – suggesting that drivers may have preemptively 
adapted to the anticipated legal changes, such as insurers 
gaining access to driver offense histories.
Since 2022, insurance companies in Poland have had 
access to data on traffic violations, which they use to 
determine the pricing of motor insurance policies, includ-
ing third-party liability (OC) and comprehensive cover-
age (AC). This access allows insurers to assess risk more 
precisely by incorporating not only vehicle and insurance 
history but also the individual driving behaviour of poli-
cyholders. Drivers with a higher number of penalty points 
or more serious infractions are classified as higher-risk 
and are typically subject to higher premiums. Conversely, 
drivers with a clean record may benefit from more favour-
able insurance terms. This system significantly impacts 
not only the cost of insurance but also driver behaviour. 
Awareness that traffic violations can result in substantial 
and long-lasting financial consequences serves as a strong 
deterrent and encourages greater compliance with road 
safety regulations. In this way, the pricing mechanism it-
self acts as an incentive for safer driving practices.
We also considered the influence of the COVID-19 pan-
demic, which contributed to a sustained decline in crash-
es and fatalities across Poland, the Czech Republic, and 
Slovakia. In Poland, the epidemic is estimated to have 
reduced crashes by approximately 16%. However, since 
traffic volumes on Polish roads returned to near pre-pan-
demic levels by 2021-2022 [36], the sharp reductions 
observed in 2022 cannot be attributed to reduced trans-
portation activity. In contrast, neighbouring countries ex-
perienced lower transport volumes without corresponding 
declines in road incidents, further supporting the legisla-
tive explanation for Poland.
Additionally, the durability of the intervention’s effects 
was assessed. The number of crashes involving casualties 
was 21,322 in 2022, 20,939 in 2023, and 21,519 in 2024. 
The difference between the 2024 and 2022 figures is only 

The final decreases due to the 2022 intervention for the 
analysed countries are presented in Table 4. In Poland, 
the decreases in the number of fatalities and crashes are 
significantly greater than in the other countries. These dif-
ferences appear to be a result of legal changes adopted in 
Poland in 2022.

Country Change of ratio 
of crashes [%]

Change of ratio 
of fatalities [%]

Poland –14.8 –22.4
Czech Republic –8.9 2.3

Slovakia –6.6 –
Germany – 5.9

Table 4. The relative changes in the number of crashes 
and fatalities in 2022 caused by intervention according 
to model for each country

4. SUMMARY AND CONCLUSIONS
In this study, we estimated the relative change in the num-
ber of road crashes involving casualties and fatalities in 
Poland following legislative interventions introduced in 
2022. The recorded decreases were substantial: a 14.8% 
reduction in crashes and a 22.4% reduction in fatalities. 
These changes are attributed to the legislative reforms, 
particularly the amendment passed in late 2021 and en-
forced from January 2022.
To support this interpretation, we compared Poland’s 
trends with those in neighbouring countries, includ-
ing Germany, the Czech Republic, and Slovakia. These 
countries did not implement interventions comparable in 
scope to those introduced in Poland in 2022 and did not 
experience declines of a  similar magnitude. The Czech 
Republic introduced some changes to traffic regulations 
in early 2022, including stricter penalties for serious of-
fenses such as driving under the influence and speeding. 
However, the scope and likely impact of these changes 
appear to have been more limited than the comprehensive 
reforms implemented in Poland. In Slovakia, no signif-
icant legal changes were recorded during this period. In 
Germany, an amendment to the Road Traffic Regulations 
(StVO Reform) came into effect on November 9, 2021, 
increasing fines for various traffic violations. Neverthe-
less, no substantial decrease in the number of fatalities 
was observed. Minor reductions in the number of crash-
es observed in the Czech Republic and Slovakia in early 
2022 were used to adjust the results from Poland. After 
accounting for these external trends, we estimate the net 
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2.	Economic impact of avoided crashes with casualties:
•	 ~115.97 million PLN saved due to fewer injured 

victims,
•	 ~34.20 million PLN saved in material losses,
•	 Total savings: ~150.17 million PLN.

3.	Estimated reduction of fatalities:
•	 600 fewer deaths because of legal intervention.

4.	Economic impact of avoided fatalities:
•	 ~1.56 billion PLN saved (assuming 2.6 million PLN 

per fatality).
5.	Combined economic benefit:

•	 Total savings: over 1.7 billion PLN due to reduced 
crashes with casualties and fatalities in 2022.
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197 crashes, indicating a minimal increase over the two-
year period. Regarding fatalities, the numbers from 2022 
to 2024 were 1,896, 1,893, and 1,896, respectively. The 
stability of fatality figures after 2022 suggests a sustained 
impact of the legal changes.
Finally, the reductions in road incidents had a measurable 
economic benefit [37]. We estimate that 1,800 to 2,400 
crashes were avoided, translating into approximately 
2,124 fewer injuries. This corresponds to a financial sav-
ing of around 150 million PLN, including both injury-re-
lated and material costs [37]. Additionally, an estimated 
600 fatalities were avoided, representing an economic 
benefit of approximately 1.56 billion PLN.
In the recapitulation the key conclusions from the analysis 
are as follows:
1.	Estimated reduction in Poland in 2022:

•	 1,800-2,400 fewer crashes because of legal 
intervention,

•	 Approx. 2,124 fewer injuries, assuming 1.18 injured 
persons per crash with casualties.
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Analiza wpływu zmian prawnych na liczbę wypadków drogowych 
i ofiar śmiertelnych w Polsce w 2022 roku

Słowa kluczowe: �egzekwowanie prawa, przerywane szeregi czasowe, wpływ pandemii COVID-19, zaostrzanie pra-
wa, zapobieganie wypadkom.

Streszczenie: Celem artykułu jest ocena wpływu zaostrzenia przepisów ruchu drogowego w Polsce w 2022 roku 
na liczbę zarejestrowanych wypadków drogowych oraz ofiar śmiertelnych. W analizowanym okresie wprowadzono 
szereg zmian legislacyjnych, które istotnie zwiększyły sankcje – głównie finansowe – za wykroczenia i przestępstwa 
drogowe. Jednocześnie odnotowano wyraźny spadek liczby wypadków w porównaniu z rokiem 2021. W opisanych 
w artykule badaniach przeanalizowano statystyczną istotność wpływu wprowadzonych regulacji na poziom bezpie-
czeństwa ruchu drogowego oraz oszacowano skalę redukcji liczby wypadków i ofiar śmiertelnych będącą efektem 
działań legislacyjnych. Podstawowym narzędziem analitycznym była analiza przerywanych szeregów czasowych. 
Ponadto wyniki dla Polski zestawiono z danymi pochodzącymi z wybranych państw sąsiednich. Uzyskane rezultaty 
wskazują na istotny statystycznie oraz znaczący wpływ zmian prawnych. W oparciu o zaproponowany model osza-
cowano, że liczba wypadków uległa zmniejszeniu o około 6–8%, a liczba ofiar śmiertelnych – o około 22%.


