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Abstract. This work evaluates the impact of the legislative policy of Royal Decree 

970/2020, published on November 11, 2020, in the Official State Gazette (BOE). This 

reform aims to create a road safety model for reducing accidents in urban areas in Spain, 

aligned with European Union policy and World Health Organization recommendations, 

with the goal of reducing the number of fatalities and serious injuries in traffic accidents. 

The speed limit measures of 20 km/h, 30 km/h, and 50 km/h have been implemented in 

60% of urban roads in total. To carry out the evaluation, a cost-benefit analysis is applied 

to quantify the results obtained from the impact of the implemented policy. The established 

speed limit measures have increased road safety and reduced accidents in urban areas in 

Spain in 2022. 
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1. Introduction. 

Traffic accidents in developed countries are considered one of the main problems. In 2017, 

a total of 509 people died in Spanish cities. Of these people, 80% corresponded to the 

group of users that make up the so-called vulnerable collective (pedestrians, cyclists, 

motorcyclists, and moped users). Experience has shown that speed reduction has a direct 

effect on reducing the accident rate of vulnerable road users without increasing traffic 

congestion; motor vehicles in their urban journeys do not exceed average speeds that are 

generally higher than 20 km/h in urban centers. (BOE No. 297, 2020). According to BOE 

No. 297, the risk of dying because of being run over is reduced by at least 5 times if the 

speed of the impacting vehicle is 30 km/h compared to one traveling at 50 km/h. Therefore, 

the speed of transport is directly related to the possible damage to the health of the person 

hit. 

Because of the above, Article 50 of the General Traffic Regulations has been 

modified through the legislative policy Royal Decree 970/2020, establishing speed limit 

measures of 20 km/h, 30 km/h, and 50 km/h on 60% of urban roads in total. According to 

BOE No. 297, changes in the general regulations for urban traffic have been implemented 

to achieve a positive impact on reducing road accidents, especially in vulnerable groups. 

In addition, it ensures achieving fluidity in travel on major city avenues and reducing the 

negative impact on air quality in cities. 

To carry out the assessment of the impact of the implemented policy and verify if 

the objectives stated in the national official gazette have been met, this study applies cost-

benefit analysis with before-after evaluation of the costs associated with traffic accidents. 

The study uses road accident data from the statistical yearbooks of accidents from the 

Directorate General of Traffic (DGT). The external costs that are essential to quantify the 

size of the impact of vehicle use are calculated according to the INFRAS study (2004). 
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The legislative policy came into force on January 2, 2021; the years that corresponded to 

carry out the before-after evaluation are 2020 and 2021. However, these years have been 

discarded due to the possible bias of influence from the COVID-19 pandemic of 2020-

2021. Consequently, the years selected for the before-after evaluation are 2019 and 2022, 

which are closest to the years of implementation of Royal Decree 970/2020 to avoid 

probable influences. 

This work is divided into 3 sections. Section 2 analyzes the methodology for 

evaluating the impact of legislative policy. Section 3 performs the cost-benefit analysis of 

the impact and the before-after evaluation of the results after implementing the Royal 

Decree. Additionally, in the same part, the results are presented by municipalities in Spain 

in the Benefit/Cost ratio (2022/2019). Finally, conclusions are observed according to the 

evaluation results in section 4. 

2. Methodology. 

Despite the complexity of assessing the costs associated with traffic accidents, it is 

necessary to quantify the overall impact on a country's economy to evaluate the possible 

benefit of prevention policies. This impact is represented by the value of a good that has 

been destroyed by a road accident: years of life generating income and consumption for 

the economy; the well-being lost by someone being seriously injured; administrative costs 

(police, judge, etc.), material and health damages related to the accident. All the 

components mentioned above constitute the social cost of an accident. 

On the other hand, it is necessary to include costs that are derived from the use of vehicles: 

air and noise pollution, climate change, and other factors not included in the previous ones. 

These costs are referred to in the study as external costs associated with accidents. 

Upon obtaining the values of the costs associated with road accidents, cost-benefit analysis 

(De Rus, 2004) is used with the before-after method to compare the results of accident 

rates before and after the implementation of public policy. 

2.1.  Cost-benefit analysis 

Cost-benefit analysis is a tool to compare the benefits of a policy with its 

associated costs. This method helps to make informed decisions and maximize benefits 

while minimizing risks. To do this, all costs associated with traffic accidents are calculated 

in the years before and after the implementation of the legislative policy. Consequently, 

the net benefit is quantified by subtracting costs from benefits, and the cost-benefit ratio is 

calculated through the formula B/C = NPV/PVC, where 

NPV - the net present value of the total net benefits obtained by implementing the policy, 

PVC - the present value of the costs of investment in the implemented policy. 

Under simplifying conditions, the NPV and PVC tend to be approximately their annual 

value divided by the discount rate i (Pereira, 2008). 
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2.2. Estimation of the social cost of accidents. 

To evaluate public policies implemented in the field of road safety using cost-

benefit analysis, it is necessary to quantify the overall impact represented by the 

monetary value of destruction in traffic accidents. According to FITSA's (2008) 

classification, the components for calculating the benefit associated with the prevention 

of traffic accidents are administrative costs, medical costs and material damages, costs 

associated with victims, and production losses 

To quantify the costs associated with accident victims, the following values are used: 

- Value of Statistical Life (VSL) (reflects the maximum sum of benefits that a life 

could contribute to a given society).  

- Monetary valuations of health losses associated with minor and serious injuries 

(these represent the monetary value of non-fatal injuries). 

- Quality-Adjusted Life Year (QALY): This includes the monetary value 

quantifying health losses experienced by accident victims in a unit that combines 

quality and lifetime. 

 

According to Abellán Perpiñán et al. (2011), the Value of Statistical Life (VSL) 

reflects the maximum sum of benefits that a life could contribute to a given society. De 

Blaeij et al. (2004) state that human losses are associated with 50% to 90% of fatal traffic 

accidents. In the research conducted by Abellán Perpiñán et al. (2011), the VSL was 

estimated analogously to Carthy et al. (1999) through the application of the so-called 

Chained Contingent Valuation/Standard Gamble Method. To calculate the benefit of 

accident prevention in the case of a fatality, medical and ambulance costs are added to 

obtain a Value of Preventing a Fatality (VPF). 

Another human cost of a traffic accident is a seriously or slightly injured victim. 

To quantify the Monetary Value of a Non-Fatal Victim (MVNFV), it is necessary to reflect 

the maximum amount of money that society is willing to pay to reduce the rate of injuries 

(WTP). Additionally, costs associated with loss of production and medical expenses must 

be added to conclude the Value of preventing a serious or minor injury (VPSI and VPMI 

respectively). 

Administrative costs reflect the expenses associated with the work of police, 

judges and lawyers, and insurance companies in managing accidents. In this study, 

administrative costs are not included due to the scarcity of data. 

Material damages include the costs of repairing vehicles involved in accidents plus the 

costs of repairing damages caused to roads. According to UNESPA data, the average value 

of material damages associated with traffic accidents is 962 euros for the year 2021. 
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Table 1. The cost associated with traffic accidents involving victims, Spain. 

Source: Statistical Yearbook 2021; Abellán Perpiñán et al. (2011). 

 

 

2.3. Estimation of the external costs of accidents. 

To quantify the total external costs of vehicle use, excluding congestion costs, data 

from the INFRAS (2004) study was used. Percentages were used to reflect the contribution 

of each impact component to total costs minus congestion. In urban areas, the impact of 

vehicle use is explained through the following components: noise and air pollution, climate 

change, and other urban effects. 

In cities, traffic is the main source of air pollution. Emissions of carbon dioxide, 

nitrogen oxides, and harmful particles are responsible for global warming and human 

health damage. However, for particles and nitrogen dioxide, their negative effect decreases 

depending on the emission location and does not add to other emissions as occurs with 

carbon dioxide. Vehicle speed is related to greenhouse gas emissions (GHG, mainly 

carbon dioxide) and local pollutants (carbon monoxide, nitrogen oxides, and harmful 

particles). Nitrogen oxide emissions decrease with speed reduction. However, particle 

emissions may increase when reducing speed due to poorer combustion at lower 

temperatures or due to congestion in urban areas. 

Noise pollution affects citizens' well-being and health, causing stress-related 

diseases, sleep disturbances, anxiety, etc. According to the Ministry of Health, noise is the 

second most important factor of environmental disease burden in Europe, only after air 

pollution. The importance of this component increases over time due to urban growth and 

increased citizen mobility demand. 

Other components of external costs are urban effects such as loss of green spaces, 

waste management, light pollution, etc. For these and other previously mentioned issues, 

it is important to include the direct and indirect expenses caused by vehicle use in urban 

areas of a city. Therefore, the value of an accident consists of the sum of social and external 

costs associated with a road accident and its victims. 

Table 2 presents the percentages of external costs associated with traffic accidents 

(social cost 100%). By quantifying social costs, monetary values of external costs related 

to accidents are obtained. 
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Table 2. Percentages of social and external costs associated with traffic accidents 

involving victims. 

Source: Own elaboration based on INFRAS (2004). 

 

3. Cost-benefit "before-after" study of the legislative policy of Royal Decree 

970/2020, published on November 11, 2020 in the Official State Gazette (BOE). 

The legislative policy came into force on January 2, 2021; the years that 

corresponded to carry out the before-after evaluation are 2020 and 2021. However, these 

years have been discarded due to the possible bias of influence from the COVID-19 

pandemic of 2020-2021. Consequently, the years selected for the before-after evaluation 

are 2019 and 2022, which are closest to the years of implementation of Royal Decree 

970/2020 to avoid probable influences. Table 3 presents the components of social costs 

and material damages associated with traffic accidents that occurred in 2019 in monetary 

values for the year 2021. 

 

 
Table 3. Calculation of the social cost associated with traffic accidents involving victims 

in 2019 (base year 2021, euros), Spain. Source: Own elaboration based on Statistical 

Yearbook of Accidents 2019 and 2021, DGT; unespa.es. 

 

  According to Table 3, the costs of accidents in 2019 amount to 2.739.890.413 

euros, which is considered as the lost benefit due to road accidents. 

  Table 4 presents the components of social costs and material damages associated 

with traffic accidents that occurred in 2022 in monetary values for the year 2021. 

 

 

 

Component of cost %

Social cost of accidents 100

Noise pollution 25,9

Air pollution 105,6

Climate change 72

Urban effects 6,3
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Table 4. Calculation of the social cost associated with traffic accidents involving victims 

in 2022 (base year 2021, euros), Spain. Source: Own elaboration based on Statistical 

Yearbook of Accidents 2021 and 2022, DGT; unespa.es. 

 

  According to Table 4, the costs of accidents in 2022 amount to 2.725.938.313 

euros, which is considered as the lost benefit due to road accidents. 

  Table 5 presents the components of external costs and social costs (including 

material damages) associated with traffic accidents that occurred in 2019 and 2022 in 

monetary values for the year 2021. 

 

 

 
 

Table 5. Calculation of social and external costs associated with traffic accidents 

involving victims in 2019 and 2022 (base year 2021, euros), Spain. Source: Own 

elaboration based on Statistical Yearbook of Accidents 2019, 2021 and 2022, DGT; 

unespa.es, INFRAS (2004). 

 

  According to Table 5, the social and external costs of accidents in 2019 amount 

to 8.488.180.499 euros, and in 2022 – 8.444.956.894 euros. For the before-after cost-

benefit calculation, the total costs (social and external) of accidents in 2019 are 

considered as the benefit; the total costs (social and external) of accidents in 2022 are 

considered as the cost. 

 
𝐵

𝐶
=

2019

2022
=

8.488.180.499

8.444.956.894
= 1,005 > 1 

 

  The result of the cost-benefit analysis indicates the viability of the implemented 

policy: a positive effect is observed. To visualize the effect of Royal Decree 970/2020, 

B/C ratios have been calculated for all Spanish provinces, which can be observed in Graph 

1 and Table 6. 
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Table 6. B/C ratio of the implementation of the legislative policy Royal Decree 970/2020 

by provinces in Spain. Source: Own elaboration based on Statistical Yearbook of 

Accidents 2019, 2021 and 2022, DGT; unespa.es, INFRAS (2004). 
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Graph 1. B/C ratio of the implementation of the legislative policy Royal Decree 

970/2020 by provinces in Spain. Source: Own elaboration based on Statistical Yearbook 

of Accidents 2019, 2021 and 2022, DGT; unespa.es, INFRAS (2004). 

 

Graph 1 shows in which provinces the modification of traffic regulations has had 

a positive effect. The results obtained allow us to conclude the effectiveness of the 

implemented policy and its positive effect in most of Spain. However, a null effect of 

Royal Decree 970/2020 is observed in one-third of the Spanish territory, which requires 

additional measures to ensure compliance by citizens with the implemented regulations. 

4. Conclusions 

The costs of traffic accidents in Spain in 2022 oscillate around the value of almost 

8.445 million euros. These costs represent a significant burden for Spanish society. 

However, the results obtained indicate a positive trend in the modification of Article 50 of 

the General Traffic Regulations through the legislative policy Royal Decree 970/2020, 

establishing speed limit measures of 20 km/h, 30 km/h, and 50 km/h in 60% of urban roads 

in total. Overall, the legislative policy has had a positive effect in most Spanish provinces. 

In areas where the implemented measures have not achieved the expected effect, additional 

policies need to be implemented through public administration investments to guarantee 

and improve road safety in urban areas. 
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According to data from the World Health Organization, the situation in Europe is 

positive as the mortality rate from traffic accidents is decreasing. Furthermore, speed has 

a direct relationship with the survival of pedestrians in collisions (OECD and ITF, 2011). 

In a pedestrian collision at 48 km/h, 45% of pedestrians die, while at 32 km/h, only 5% die 

(ETSC, 1995)3. According to Nilsson's "Power Model" (2004), reducing the average speed 

by 5% decreases injury accidents by 10% and fatal accidents by 20%. Studies from the 

University of Valencia on major sources of pollution indicate that there is no optimal speed 

for reducing pollution, but rather a range of speeds to avoid accelerations and 

decelerations.  

In conclusion, according to traffic accident studies, the importance of speed 

control is evident, as excessive speed is the major cause of road accidents. For this reason, 

all measures that tend to reduce speed, such as the modification of the General Traffic 

Regulations, speed bumps, fixed and mobile radars, have good effectiveness in preventing 

road accidents. However, according to data from countries with speed limit 30 km/h of 

urban areas, the impact of the new road traffic model achieves its greatest positive effect 

in the long term. Therefore, it is necessary to implement additional policies through public 

administration investments to guarantee and improve road safety in urban areas in the short 

term, with the introduction of periodic evaluations to identify the achieved objectives of 

the implemented programs. 
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