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About Trendline 

 

Trendline brings together 29 European countries (25 EU Member States and 4 countries as observers) for 

data collection, data analysis, delivery of road safety KPIs and for using these within road safety policies. 

Trendline is co-funded by the European Union and builds on the experience gained in the Baseline 

project. KPIs – Key Performance Indicators – are indicators that provide information about factors that 

are associated with crash and injury risks. At the core of Trendline project are eight KPIs: 

 

Indicator Definition 

Speed Percentage of vehicles travelling within the speed limit 

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

correctly 

Protective 

equipment 

Percentage of riders of powered two-wheelers and bicycles wearing a protective 

helmet 

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

Distraction Percentage of drivers NOT using a hand-held mobile device 

Vehicle safety Percentage of new passenger cars with a Euro NCAP safety rating equal or above 

a predefined threshold 

Infrastructure Percentage of distance driven over roads with a safety rating above an agreed 

threshold 

Post-crash care Time elapsed in minutes and seconds between the emergency call following a 

collision resulting in personal injury and the arrival at the scene of the collision of 

the emergency services  

 

These 8 KPIs originate from the Commission Staff Working Document 'EU Road Safety Policy 

Framework 2021-2030 - Next steps towards "Vision Zero" SWD (2019) 283 final.' In addition, some new 

experimental and complementary indicators will be tested within Trendline (provisional names): 

• Driving under the influence of drugs 

• Share of 30km/h road lane lengths in urban zones 

• Red-light negations by road users 

• Compliance with traffic rules at intersections 

• Helmet wearing of PMD (Personal Mobility Devices) riders 

• Self-reported risky behaviour 

• Attitudes towards risky behaviour 

• Use of lights by cyclists in the dark 

• Enforcement of traffic regulations 

• Alternative speeding indicators. 

For each of the original eight KPIs and the experimental KPIs, a 'KPI Expert Group' (abbreviated as KEG) 

has been established. Their main role is to draft the common methodological guidelines, to give 

feedback on questions, and to review the report of the KPI which they are covering.  

 

Website Trendline: https://www.trendlineproject.eu/     

https://www.trendlineproject.eu/
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1.Introduction 

1.1. Performance indicators at the level of self-reported behaviour 

and attitudes 

1.1.1. Self-reported behaviour 

The framework defined by the European Commission (2022) to define key performance indicators (KPIs) 

in the Baseline and Trendline projects starts from the definition ‘safety performance indicators’ is only used 

for indicators at the intermediate level (‘Outcome’) that are known to be causal factors of road crashes. This 

defines road safety performance indicators as “measures (indicators), reflecting those operational conditions 

of the road traffic system, which influence the system’s safety performance” (Hakkert et al., 2007). These 

are essentially related to vehicle, infrastructure, behaviour and post-crash interventions. The KPIs in 

Baseline and Trendline are mostly based on objective measurements or observations in roadside surveys. 

To assess the respect of road traffic rules objectively and accurately this type of methodology is the 

preferred standard (cf. Meesmann & Wardenier, 2024).  

 

Self-report surveys address self-reported behaviour - often related to traffic rule compliance - by asking 

respondents to indicate how frequently they engaged in certain behaviours over a relatively long 

timespan (mostly months, sometimes years) (cf. Yannis & Folla, 2023). Although this type of KPI does 

not allow to quantify how many kilometres are driven while engaging in risky behaviour (as the standard 

Trendline KPIs do), it provides an indirect way to compare the frequency of such behaviour 

internationally. Examples of self-reported period-based KPIs are the percentage of car drivers that report 

to have reported at least once a certain behaviour in the last thirty days (all examples taken from the 

third edition of the ESRA survey (ESRA3 data collected in 2023; Meesmann et al., 2025; Vias institute 

2024).  

 

Self-reported period-prevalence correlates with observed prevalence estimates in international 

comparisons. Within the framework of the ESRA project this has been demonstrated by comparing 

different self-reported measures of different behaviours and the observed values from the DRUID, 

Baseline and Trendline roadside surveys (e.g., Meesmann et al., 2024; Achermann Stürmer et al., 2019; 

Areal et al., 2024). 

1.1.2. Attitudes 

Next to estimates of the frequency of self-reported behaviours, self-report surveys usually also gather 

data on attitudes towards road safety. These data are obtained through survey questions on specific 

dimensions of attitudes, such as social norms, social acceptability, risk perception, self-efficacy towards 

the behaviour etc. In the current report, we will use the term ‘attitudes’ as an umbrella term for different 

socio-cognitive concepts. In the ESRA survey series, attitudes are considered as variables that can explain 

behaviour (Meesmann et al., 2022, p. 13. Those are: attitudes1, perceived behaviour control (self-

efficacy), and s0cial norm (including the perceived social- and personal acceptability), and subjective risk 

perception, habits and intention. This follows the conceptual framework of Ajzen’s theory of planned 

 
1 Understood in a more specific sense of this concept.  
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behaviour. Other theories take a more neutral position regarding the relation between attitudes and 

behaviour. Sussman & Gifford (2019), for instance, concluded that reciprocal relations between attitudes 

and intentions should also be included in the theory. This position mirrors similar positions already 

proposed in Bem’s (1972) self-perception theory. This theory claims that people infer their attitudes by 

observing their own overt behaviour in different situations and hence assumes an inverse causal 

relationship between attitudes and behaviour. In the field of mobility, Kroesen et al. (2017) also claimed 

that the effects of behaviours on attitudes are much larger than vice versa. Whether attitudes can be 

considered as factors that cause accidents, is dependent on the theoretical framework adopted. Within 

the orthodox theories of planned behaviour, attitudes are considered to be causes of intentions, which 

in turn cause behaviour. In that sense, KPIs at the level of attitudes can indeed be regarded as 

performance indicators (to the extent that attitudes are reflected in accident occurrence). In theories that 

take a reverse or bidirectional view on the causal role of attitudes regarding behaviour, attitudes appear 

as correlates of behaviour and the causal direction is ignored.  

1.2. Research objectives 

The main research question is to which extent self-reported indicators can be a useful proxy for the 

observed prevalence of at-risk behaviour. This comes down to evaluating how self-reported and 

attitudinal indicators are correlated with behavioural indicators based on observed behaviour at the 

international level. More specifically, we investigated to which extent the international ranking position 

of countries for a specific type of behaviour (speeding, distraction, etc) are comparable for self-reported 

and attitudinal indicators on the one hand and observed KPIs on the other hand. 

Analysing data at group level entails the risk of ecological fallacy: a failure in reasoning that arises when 

an inference is made about an individual based on aggregate data for a group.” (Brittanica, 2023, cf. also 

Hauer, 2022). When observed KPI values are compared with self-reported and attitudinal indicators per 

country, the analysis is conducted at group level. This allows evaluating if country values on self-reported 

indicators could serve as a proxy for observed KPIs at national level (when the correlation between them 

proves sufficiently high). The relationship between both indicators should not be confused with any 

relationship between self-reported and overt behaviour at individual level, which is out of scope of the 

present analysis, and could go in the opposite direction (and vice versa). 
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2. Methodology 

To compare self-reported and observed data, two different datasets were used. The first one includes 

data on risk perceptions and attitudes from the international ESRA survey, while the second consists of 

observed data on Road Safety Key Performance Indicators (KPIs) across EU Member States from the 

Baseline project. 

The ESRA project is a joint initiative involving road safety institutes, research centres, public services, 

and private sponsors from all over the world. At the core of the project was an online survey, which used 

representative samples (at least 1,000 road users) from the national adult population of each 

participating country. A standardized questionnaire was developed and translated into multiple different 

languages. The survey covered topics such as attitudes towards unsafe traffic behaviour, self-reported 

(unsafe) behaviour in traffic, and support for road safety policies (Torfs et al. 2016; Meesmann et al. 2018; 

Meesmann et al., 2025). 

The first edition of the ESRA survey (ESRA1; 2015-2017) was conducted in 2015 in 17 European countries 

(first wave). The initiative raised significant interest within the international road safety community, 

leading to the participation of additional countries, mostly non-European, in the following waves. For 

this study, data from the second edition of the ESRA survey (ESRA2; 2018-2020) were used, which 

involved over 35,000 road users across 32 countries worldwide. In ESRA2, 20 out of the 27 EU member 

States participated in the survey. The most recent data from the third edition of the ESRA survey (ESRA3: 

2023-2025) could be used for further comparisons with the newest trendline indicators.  

To analyse the correlations between self-reported and observed behaviour across countries, detailed 

regression analyses were performed on the correlation between self-reported and attitudinal results per 

country in ESRA2 and the observed KPI in the different Baseline measurements. Since this analysis is 

limited to countries that have estimates in both datasets, the analyses were often performed on a small 

number of countries. This implies that the results are to be considered as indicative and as a first 

exploration of the relationships between the two types of data, not as final estimates (cf. discussion of 

study limitations). This was done for self-reported behaviours and attitudes in 4 domains: speeding, 

distraction, drink driving and the use of protective equipment. In a specific ad hoc report, it was also 

explored to which extent self-reported behaviours and attitudes show a significant correlation 

(regardless of the correlations with observed behaviour analysed in the other reports). 

 

Since the analysis is based on the ESRA2 data, the methodology complies with the Trendline 

methodological guidelines for self-reported and attitudinal indicators (Silverans & Meesmann, 2025). 

The overall logic being that KPI value must be comparable between countries (and subpopulations 

thereof). Knowing that even minor changes in survey methodology can result in significant changes in 

the KPI results (cf. e.g. De Leeuw et al., 2008) the guidelines recommend a methodology that is as similar 

as possible in all respects to the biggest internationally comparable road safety survey currently 

available. With 26 European countries participating in one or more editions of the ESRA survey series and 

a large set of questions on all types of self-reported behaviours and road safety attitudes, this currently 

is the ESRA survey series, and the current data comply by definition. For countries not - or not yet - 

participating in ESRA, the guidelines recommendation to conduct online surveys using the ESRA survey 

methods for sampling respondents, administering questions and analysing data and to acknowledge 

that (possibly justified) deviations from this methodology ought to be taken into account in the study 
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limitations. Details on minimum requirements for sampling, survey methods, question phrasing and 

data-analysis are described in the Trendline methodological guidelines. 
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3. Results 

The regression analyses for the different topics are reported in five dedicated working documents that 

describe the methods used to analyze international correlations for the different topics and a detailed 

account of the results of the complete set of analysis: 

• González-Hernández, B. &, Damiani, F. (2025). Experimental KPI Speed: Self-reported 
behaviour and attitudes. Unpublished working document. Sapienza university di Roma, Italy. 

• Heffernan, S. (2025). Trendline KEG Experimental Indicators Self-report behaviour and 
attitudes groups: Mobile phone use by drivers. Unpublished working document. RSA, Ireland. 

• Nikolaou, D. (2025). KPI expert group Self-reported behaviour & attitudes: Protective 
equipment. Unpublished working document. NTUA, Greece. 

• Naydenov, N. (2025). Report on the experimental KPI Alcohol: Self-reported behaviour and 
attitudes. Unpublished working document. State Agency Road Safety, Republic of Bulgaria.    

• Mondesir, H. (2025).  Pilots and tests part 5: Cross-topic comparisons.  Unpublished working 
document. Observatoire National Interministériel de la Sécurité Routière. Paris, France.                     

In this note, the conclusions of the reports are summarized and the main results highlighted. General 

conclusions and recommendations based on the complete set of analyses are described in the next 

chapter on discussion. 

3.1. Speeding 

Ten countries reported both observed and self-reported indicators on speeding. On motorways and rural 

roads, the Member States with the lowest and highest share of drivers complying with the speed limit, 

as observed through roadside data, are also the Member States with the lowest and highest share of self-

reported speeding (R² = 0.55 and 0.86 respectively). However, this alignment does not hold for urban 

road, where no correlation was found, and the trend tends to be negative (-R²=0.01). 

For attitudes, a dichotomous and compound analysis (using scale averages) was performed. For the five 

subcategories: attitudes, personal norm, PBC, habits and intentions, the same trends were found in both 

analyses. However, the values of the coefficients of determination (R2) were higher with the 

dichotomous analysis. In the dichotomous analysis, R² ranged from 0.17 for attitudes to 0.78 for personal 

norms. 
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Figure 1. Correlation between observed speeding behaviour on urban roads and personal norms (percent unacceptable) on speeding. 

Despite the various similarities, some differences were observed. While it is challenging to pinpoint the 

exact reasons for these discrepancies, a clear methodological difference exists between self-reported 

data and roadside observation. Self-reported data reflect behaviour observed at least once during a 30-

day period, whereas roadside observations capture behaviour at a specific moment and are not 

influenced by the subjectivity inherent in self-reporting. Nonetheless, self-reported data provide 

valuable insights as a complement to observed data, as they allow to assess correlations with socio-

demographic variables, risk perception, subjective experience of enforcement, and other road safety 

attitudes. 

3.2. Distraction 

For self-reported behaviour in ESRA2, car drivers are asked how often they talk on a mobile phone hand-

held and how often they read a text message/email or check social media. These behaviours are asked 

generally and are not specific to any driving condition, for example when driving on urban roads. To be 

as comparable as possible across the two surveys the following inclusion criteria was then applied in 

Baseline to identify countries with observations of mobile phone use by drivers of passenger cars on all 

road types (urban, rural, motorways), across the week (weekdays and weekend days). Six countries met 

these criteria - Austria, Belgium, Czech Republic, Greece, Poland and Spain. Spain observed drivers with 

a mobile phone in the hand or operating with the hand a mobile phone or other electronic devices, 

whether mobile or on-board. Given this is a significant difference in terms of observed behaviour from 

other countries that observed hand-held mobile phone use only, Spain was removed from the analysis. 

Results from the remaining five countries displayed a strong positive relationship between observed and 

self-report measures (R²=0.53). 

On social norms (perceived acceptability by others) models based on single questions explain a moderate 

amount of the variation in the observed mobile phone use by car drivers, with the ESRA2 statements 

accounting for 50% and 57% of the international variation (based on 9 countries). For the compound 
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score of the two statements the result is a stronger R² of .66. The results for personal norm statements 

differed by behaviour.  

 

 

Figure 2. Differences between two survey items on personal norms on international correlations between observed (Baseline percentage 

compliance) and self-reported KPIs. 

 

With R²s below .16, attitudes did not show a clear correlation with observed behaviour. Statements on 

respondents' beliefs about the level of control they can exert on engaging with their mobile phone while 

driving show weak correlations with observed compliance. Two statements about writing and talking 

have a negative relationship with observed compliance. The statements ask about each behaviour in a 

different way (I trust, I have the ability, and I am able) and may not be tapping into the perceived 

behavioural control specific to the behaviours. Habit questions show only a weak association between 

the Baseline results and the single measure for habits (R² = 0.11). Intentions did not correlate with 

observed behaviour at an international level. 

 

The key points of interest regarding distraction are: 

• The number of data points is a critical consideration to the robustness of the analysis and, may 
be important to consider each analysis on a case-by-case basis to maximize the number of data 
points available for analysis. 

• Observed and self-reported behaviours are correlated but the level of association differs by 
mobile phone behaviour. In addition, this analysis is based on five countries only.  

• There is some evidence of the importance of the influence of perceived social expectations on 
the road safety behaviour of individuals as social norms are moderately linked to observed 
mobile phone use by car drivers. This association is more consistent and stronger than that for 
personal norms. 

• Perceived behavioural control by type of behaviour shows different correlations with mobile 
phone use while driving, while the correlation is improved by the creation of a compound score, 
the direction of the relationship is not consistent with that expected. 

3.3. Driving under the influence of alcohol 

For self-reported behaviour, the dichotomous KPI (driving at least once over the legal limit last month) 

shows a clear positive correlation with the observed KPI from Baseline (R²=.63). 

For driving under the influence of alcohol a systematic correlation analysis was performed on both 

dichotomous (disagree/neutral vs agree, unacceptable/neutral vs acceptable etc.) and the mean scale 
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values. For car drivers, for some attitudes, the correlations are higher when calculated on the mean scale 

values than from dichotomized data. This is the case for alcohol habits: “even when I am a little drunk 

after a party I drive” (0.76 for mean scale value, 0.14 for dichotomized results), “I often drive after drinking 

alcohol (0.71 for mean scale value, 0.27 for dichotomized results), and perceived behaviour control: “I 

have the ability to drive when I am a little drunk after a party” (0.56 for mean scale value, 0.19 for 

dichotomized results). Since the mean scores reflect more the interindividual variance in attitudes the 

correlation is higher and shows that these indicators reliably measure the alcohol behaviour. 

Table 1 below gives an overview of the systematic assessment of the impact of self-reported KPI 

definition (dichotomous vs average scale value) on the international correlations. 

 

Table 1. International correlation between self-reported and observed KPIs as a function of measurement method (dichotomized vs 

mean value) 

Survey question Level of 

correlation with 

baseline 

roadside 

measurement 

Correlation 

with 

dichotomized 

KPI 

Correlation 

with mean 

value KPI 

Over the last 30 days, how often did you as a 

CAR DRIVER drive when you may have been 

over the legal limit for drinking and driving? 

High correlation 0.6314 0.5938 

Where you live, how acceptable would most 

other people say it is for a CAR DRIVER to drive 

when he/she may be over the legal limit for 

drinking and driving? 

Low correlation 0.00006 0.0741 

How acceptable do you, personally, feel it is for 

a CAR DRIVER to drive when he/she may be 

over the legal limit for drinking and driving? 

Medium 

correlation 

0.0774 0.2897 

To what extent do you agree with each of the 

following statements? For short trips, one can 

risk driving under the influence of alcohol. 

Medium to Low 

correlation 

0.0013 0.1953 

To what extent do you agree with each of the 

following statements? I trust myself to drive 

after having a glass of alcohol 

Medium 

correlation 

0.2239 0.282 

To what extent do you agree with each of the 

following statements? I have the ability to 

drive when I am a little drunk after a party. 

Medium 

correlation 

0.1938 0.5637 

To what extent do you agree with each of the 

following statements? I am able to drive after 

drinking a large amount of alcohol (e.g. half a 

liter of wine). 

Medium to Low 

correlation 

0.1176 0.3383 

To what extent do you agree with each of the 

following statements? I often drive after 

drinking alcohol. 

Medium to High 

correlation 

0.2667 0.7152 
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Survey question Level of 

correlation with 

baseline 

roadside 

measurement 

Correlation 

with 

dichotomized 

KPI 

Correlation 

with mean 

value KPI 

To what extent do you agree with each of the 

following statements? Even when I am a little 

drunk after a party, I drive. 

Medium to High 

correlation 

0.141 0.7667 

To what extent do you agree with each of the 

following statements? It sometimes happens 

that I drive after consuming a large amount of 

alcohol (e.g. a liter of beer or half a liter of 

wine). 

Medium to High 

correlation 

0.5282 0.6572 

To what extent do you agree with each of the 

following statements? I will do my best not to 

drive after drinking alcohol in the next 30 days. 

Low correlation 0.001 0.0061 

 

Since the results are based on only 6 countries, these results can only be taken as indications, but the 

analysis shows that correlations depend on the attitudinal dimensions considered as well as on the 

measurement methods.  

3.4. Protective equipment 

An analysis of self-reported seatbelt wearing based on 7 countries for which also Baseline data were 

available shows a moderate R² value (0.4) indicating a reasonable correlation between self-reported and 

observed data, though other influencing factors may exist. A similar analysis for PTW helmet use showed 

an even higher correlation (R²=0.6), although this result is entirely due to the international position of 

Greece in both datasets (cf. Figure 3). 

 

 

Figure 3. International correlation between self-reported and observed power two-wheeler helmet use. 
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Personal acceptability of not wearing a seatbelt showed an R² of 0.1, suggesting that the personal 

acceptability of not wearing a seatbelt is independent of observed seatbelt use (although caution is 

required since the analysis is based on only 7 countries). For social norm, a strong negative relationship 

(R² = 0.66) indicates that as observed seatbelt use increases, the social acceptability of not wearing one 

declines significantly. 

The key insights of the analysis are that observed and self-reported behaviours are reasonably aligned, 

that personal norms about seatbelt use show little correlation with actual seatbelt-wearing rates and that 

social norms are strongly linked to observed seatbelt use, highlighting the importance of peer influence 

and societal expectations in road safety behaviour. 

3.5. Cross-topic comparisons 

Next to the analysis of international correlations between self-reported and observed KPIs, a 

complementary analysis was performed on the international correlation between different types of self-

reported behaviour. This allows to explore to which extent countries with a high prevalence of one type 

of at-risk behaviour or infractions are also countries with high prevalences of at-risk behaviour in other 

areas. To that end, it was evaluated to which extent the international ranking of 15 European countries 

participating in the ESRA2 survey series are similar by means of different regression analyses. 

Figure 4 shows one illustration of this type of analysis, showing a strong positive correlation between 

driving faster than the speed limit outside urban areas and driving while being sleepy.  

 

Figure 4. International correlation between self-reported driving while being sleepy and self-reported speeding outside urban areas as a 

car driver. 

The positive R² of .56 between both types of behaviour reveals that for these behaviours the international 

rankings of countries on both KPIs are similar. In other areas, however, correlations between different 

types of at-risk behaviour were only very weak, and in other areas even strong negative correlations were 

found. An example of the latter is that driving after taking drugs and hand-held mobile phone use behind 

the wheel are strongly negatively correlated (-R²=-0.71), implying that countries with a high prevalence 

of drug driving are countries with a low prevalence of hand-held phone use (cf. Figure 5). 
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Figure 5. International correlation between self-reported drug driving and self-reported hand-held phone use as car drivers. 

 

Overall, these results confirm the results of the different thematic analysis already discussed, namely 

that international correlations between objectively observed KPIs and self-reported and attitudinal KPIs 

cannot be taken for granted. The direction and level of the international correlations depend on the 

attitudinal dimension under analysis and are different for one type of behaviour to the other. 
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4. Discussion 

To evaluate to which extent self-reported and attitudinal indicators can be used as a proxy for (or as a 

predictor of) objectively observed KPIs for the prevalence of at-risk behaviour and infractions, the 

international correlations between both types of indicators were analysed in detail for different types of 

behaviour. Although for some indicators and attitudinal dimensions strong positive correlations were 

found, in other areas the correlations were absent and sometimes even negative. Since the number of 

countries for which both attitudinal and observed KPIs are available is currently limited to a small sample, 

our first exploration of the issue does not allow final or firm conclusions. As far as analyses were possible, 

and from the relationships analysed it did become clear that self-reported indicators cannot be used as a 

simple substitute of observed KPIs. Since both types of indicators follow a different logic and the 

operational definition of the different types of KPI refer to concepts that are not completely similar this 

does not come as a surprise. The Baseline and Trendline KPIs are measured in terms of percentages of 

distances travelled while being in infraction. The ESRA KPIs for self-reported behaviour refer to the share 

of the population that reports to have committed one or more infractions over a relatively large period 

of time (typically the last month). Consequently, period prevalence indicators refer primarily to the share 

of the driving population that is responsible for the point prevalence measured in the observed KPIs 

(which can either be caused by a small share of the population committing very frequent offences or to 

a large share of the populations committing offences less regularly). For the attitudinal indicators, the 

conceptual difference between the two types of indicators is even bigger. Concepts such a social norms, 

habits or perceived behavioural control can be considered as predictors for the occurrence of at-risk 

behaviour, but not as direct measurements of KPIs at behavioural level.  

As discussed in the evaluation of the added value of self-reported and attitudinal KPIs in the 

methodological guidelines (cf. Silverans & Meesmann, 2025, p. 8), self-reported indicators generate 

information on the occurrence of at-risk behaviour and attitudes according to gender, age, socio-

economic status, other risk behaviours, attitudes, support for measures etc... This provides information 

relevant for specific policy approaches, e.g., they provide key demographic information that can be used 

in targeting road safety communication messaging. Since this information is lacking in roadside surveys 

attitudinal KPIs are interesting complementary KPIs that should be collected next to - not instead of - 

objectively observed KPIs. 
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