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1. Executive summary 

The presented paper compiles results from the ñOptimum Qualityò task of EU EIP sub-activity 4.1.  

 

The level of quality of traffic information services is a significant parameter that affects how users perceive the 

information service and how they use it in real life. The quality of information affects how often drivers use the 

information service, and how much the information affects driversô decision-making. If a driver experiences bad 

quality, the information does not have any effect on decision-making, thus no benefits for the society are 

achieved. Furthermore, low quality information leads to wrong decisions, leading to costs for society in the form 

of decreasing traffic safety and flow. Actions that improve information quality usually come with a cost ï typically 

so that quality improvement to the basic quality level is cheaper than improving the quality to the higher quality 

levels, e.g. to the ñAdvanced levelò, according to the EUEIP quality framework. Research has proved that once a 

certain quality level has been reached, further quality improvements do not yield significant benefits to the 

drivers nor the society. Therefore, it can be assumed that an optimum quality level for traffic information services 

does exist in which the benefits acquired per invested Euros is the highest. This is the theoretical optimum 

quality level. 

 

The goal of this task has been to analyse and assess the optimum quality levels for selected services. In 

addition, the goal was to collect experiences of different quality improvement actions and give recommendations 

to road authorities of EU Member States on options to improve quality of the different quality criteria. Also, the 

goal was to analyse the whole value chain in the wider context and recommend action and best practices how to 

maximise societal benefits of the services. 

 

In order to quantitatively analyse optimum quality of ITS services, one would need quantified data on costs of 

service production, the quality level reached with certain amount of investments, as well as estimates on societal 

benefits on different EUEIP quality levels. In the first stages of the project, a literature study and stakeholder 

consultation was accomplished in order to get an overview of the empirical data available that could be used for 

defining the optimum quality. The outcome of this analysis was, that the amount of quantitative quality 

information is very limited and it is difficult to compare the results of different evaluation studies. While there are 

quality and impact evaluations as well as cost/benefit analyses, they tend to either focus on very specific 

aspects (e.g. specific quality parameter such as latency) or consider impacts of a service on, for example, safety 

without addressing the relevance of the different quality parameters. Similarly, the cost/benefit aspect is hard to 

pinpoint on even specific services, let alone quality aspects, as they often relate to comprehensive traffic 

management systems where the investments benefit not only quality of information services, but also traffic 

management measures. Thus, it was concluded that a quantitative analysis and definition of optimal quality is 

extremely difficult and a more practical approach is needed. The focus was set on more realistic and practical 

results that should benefit the Member States in their ITS related investment and quality improvement activities.  

 

The main research objectives identified for the Optimum Quality task are: 
ω to identify different use cases and significant impact mechanisms in achieving societal benefits of 

selected information services;  

ω to identify the importance of different quality criteria for the realisation of the significant impact 

mechanisms; 
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ω to recommend a ñtarget quality levelò or an òoptimum quality rangeò for the critical quality criteria using 

the EU EIP Quality Package framework (Kulmala et al., 2019); 

ω to recommend road operatorsô actions by which to improve the critical quality elements efficiently, 

considering ongoing technical developments, and 

ω to recommend road operatorsô role and actions in the service side of the Value Chain for Traffic 

Information, for different service types in order to maximise societal benefits. 

The working group decided to focus on selected services, which were safety related information services 

(weather related, other events), road works information services and travel time information services. Also, multi-

modal traveller information services (MMTIS) were considered partly, but no recommendations for optimum 

quality levels were given due to its complexity. 

Looking at the impact mechanisms of information services, and their linkage to the levels of different quality 

criteria, an expert assessment was performed including review of existing literature. For each of the selected 

services, the most significant user outcomes (e.g. mode choice, route choice etc.) were identified, following an 

assessment of the consequential impacts to the societal benefits of information (e.g. safety and accident risk, 

comfort and stress etc.). Also, the significance of different EUEIP quality criteria in the realization of these effects 

and benefits was successfully performed. To sum up the results from this phase, the often very relevant criteria 

for all information services were identified as follows: 

Å Service criteria 

ï Geographical coverage 

Å Quality Criteria 

ï Timeliness (event-based information) / Reporting period (status information) 

ï Latency 

ï Classification correctness (event-based information) / Error rate (status information) 

 

Furthermore, in the working group discussions it was identified that some other quality criteria were deemed 

important or critical for some services, such as Location accuracy for SRTI warnings. 

 

Based on the above-mentioned analysis, followed by an analysis of potential improvement methods related to 

different quality criteria (and their rough cost indication), the working group was able to present an expert 

judgement, what is likely to be the optimum or target quality level (the level to which organisations should 

currently strive for) of different quality criteria for the selected services. The presented optimum quality levels or 

optimum quality ranges are purely based on expert judgement, which must be kept in mind when using the 

results. 

 

 The analyses are based on initial work of dedicated experts which were further elaborated in a broader group of 

experts in a workshop. The following results refer to the quality levels Basic, Enhanced and Advanced, as 

established in the EU EIP Quality Package. 

 

The results on target quality levels for event-based information, produced with technologies and processes 

currently in wide-spread use in the Member States, were as follows: 
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- Geographical coverage:  

o for travel time information and weather related SRTI information, optimum is 100 % of the 

regularly affected TEN-T network, and Advanced (95%) for the whole TEN-T network 

o for other SRTI events: Advanced (95%) with a note that actual target should be 100% of all 

road works in the responsibility of the road authority.  

- Timeliness:  

o Enhanced for all selected services (For 95 % of all events: Time between event occurrence 

and first detection: Best effort; Acceptance after first detection < 10 min) 

- Latency:  

o for all SRTI events except SRTI short term road works:  Advanced (For 95% of all events < 5 

min) and Enhanced (For 80% of all events: < 5 min) for SRTI short term road works. Different 

target level may be set due to the prioritization of other events over road works information in 

the traffic information centres. 

o for travel time information Advanced (95 % of all reports < 2 min)  

- Location accuracy:  

o for SRTI events: Advanced (<5 km) 

- Classification correctness:  

o for all SRTI events Advanced (>95%) 

 

The results on target quality levels for status-type information were as follows:  

- Reporting period: Advanced (1 min) for the congested or incident-prone operating environments and 

Enhanced (5 mins) for less congested operating environments.  

- Timeliness (update): Advanced (95 % of all reports < 2 min) 

- Error rate: depending on the OE Enhanced (5%/20%) or Advanced (5 %/10%) 

 

As assumed, a Basic quality level was not estimated to be optimum level for any of the services, and road 

operators are suggested to strive for more improved quality levels. This result is an indication that the quality 

requirements in the EUEIP Quality Package have been set to feasible levels addressing the current status in 

different member states. An important but not surprising finding from the analysis was also that the optimum quality 

level depends on the operating environment. The proposed optimum quality levels do apply only for the operating 

environment (OE) ñMain highways with 2 separated carriageways and congestion and/or safety problemsò, if not 

stated otherwise. In contrast, in certain operating environments the likelihood of events may be small and therefore 

it is not worthwhile to invest in roadside instrumentation, meaning that the optimum quality level is lower than in 

heavily trafficked environments. For some services, such as travel time information services, there may be further 

OEôs where the service is not needed at all, at least not in ónormalô conditions or 95 % of time. The connection 

between optimum quality levels and OEôs should be analysed in more detail in future projects. 
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Regarding the most cost-efficient quality improvement methods, based on experiences collected from the working 

group and further experts analyses, the following key findings can be made: 

Å In the recent years actions have been based mostly on non-scalable actions (road instrumentation, 

human resources, road inspectors), as well as system integration (specifically with traffic management 

systems and with Emergency Response Centres) 

Å Currently and in the next two years mobile technologies are lowering the unit costs (ú/km) and 

automatization and data fusion are likely to improve the (quality) efficiency of the existing instrumentation 

and systems 

Å In the near future (3-5 years) the development and market penetration of C-ITS will make information 

more precise, more current and more dedicated to the individual road user and her current situation on 

the road. 

To sum up, an organisation must know first what quality level is currently reached, to be able to define the steps 

towards further improvements. That is a prerequisite for cost-efficient quality work in the longer term. Another 

important aspect for the sake of cost-efficiency is the mapping of quality interdependence, i.e. exploring how 

different changes in systems/processes affect quality in different content types and quality criteria. Many 

improvement methods, such as adding road instrumentation, affect various processes, so a holistic view needs to 

be taken in the assessment of the overall cost-effectiveness. Many road authorities use multiple actions 

simultaneously. For example, Rijkswaterstaat in the Netherlands invests simultaneously in personnel, road 

inspector vehicles, smart camera systems (with automatic detection) and optimization of processes (e.g. Charm).  

The performed analysis reveals, that especially due to developments regarding vehicle data, data fusion, system 

intelligence and automatization, and in the near future the roll-up of C-ITS systems, the cost-efficiency of quality 

improvement methods and actions is likely to increase. This development will shift the point of optimum quality to 

higher quality levels. Thus, the presented recommendations of the optimum quality levels apply only in current 

circumstances and widely used technologies. The recommendations should not be used to hinder possible quality 

development beyond the current target levels.  

The analysis so far has considered mostly the quality of information from the start of the event until the information 

is available in the national access point (NAP), i.e. the content side of the Value Chain of Traffic Information, 

following the traditional scope of the EU EIP Activity 4.1. However, it is known that the benefits of traffic information, 

and therefore also the point of quality optimum, does not rely merely on the quality of data when provided at the 

NAP, but also on the quality of the end-user services. The more road users access and utilize information in their 

trip and driving decisions, the more benefits will be realized for the society, and the better is the utilization rate of 

the quality improvement investments. In the last work phase the working group completed the picture of the Value 

Chain of Traffic Information, looking at actions available for road operators and authorities affecting the service 

side of the Value Chain, reaching from the NAP to the end-user. Even though the service part of the Value Chain 

is mainly in the responsibility of public and private service providers, the road operators have different means to 

facilitate better use of the available data. The actions can be summarized as follows: 

-  Improvement of data richness by using all relevant data fields of the standard data models 

- Development of data fusion methodologies and provision of more value-added datasets in addition to the 

basic ones 

- Development of easy-to-use APIs to the NAP to raise interest among local service providers 
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- Introduction of national or regional actions that foster vehicle fleet renewal 

- Streamlining the functioning of the value chain by building cooperation between road operators and 

service providers 

- Development of clear national regulation for questions that require rules for the game 

The role of service channels is gradually changing, as traditional traffic announcements within radio broadcasts 

lose users for the in-vehicle communication services and mobile applications. However, the change will happen 

rather slowly during the next couple decades. During the transition period, road operators should strive to 

maintain good quality and uniform message content in all the service channels. Given the importance of 

transmissions in the traffic information value chain, it is also necessary to take into account the evolution of 

communications networks. Capacity of networks may increase, but their usage may increase as well, which can 

have an impact on the quality of the information on some occasions. 

 

To crystallize the most important findings from the study, the main take-aways for different road operators in 

Europe are as follows: 

1. Know your data quality. Use the EU EIP Quality Package to design the local quality framework and 

identify the most feasible quality assessment methodologies. 

2. Set quality targets. Consider the current quality level and the recommended optimum/target quality levels 

and consider the different needs in various operating environments.  

3. Assess the expected quality improvement from the ongoing development projects. Analyse how 

the technological development (monitoring systems, vehicle data, development of IT systems and 

automation) will affect the data quality of different information services.  

4. Define and implement the needed complementary actions to reach targets. Identify the 

complementary actions needed to reach the targeted quality levels using the recommendations in this 

report. 

5. Engage in the collaboration and regulation work with the local and global value chain 

stakeholders. Facilitate active and continuous collaboration with the global and local service providers 

and agree about actions that streamline the information flow in the whole value chain. 

6. Evaluate quality improvement. Build a local quality monitoring system for continuous quality 

measurement and use a wide range of incremental quality improvement actions.  

 

The quality framework developed by the EU EIP project is validated and tested and therefore mature enough to 

support all quality improvement activities within the European road operatorsô organisations. However, quality of 

information services may be lacking from the strategic KPIs of the organisations, and therefore quality 

management receives insufficient funding independent of other development projects. Institutional challenges are 

rarely easy to overcome. If the quality effect of investments or other actions is not evaluated systematically, the 

European community cannot develop new knowledge of the effects and benefits, and the situation remains. Based 

on the analyses and discussions in the working group, the European Commission should either consider clear 

incentives for road operators to implement the Quality Framework or consider stronger regulation to support 

deployment in the revision of the ITS Directive.  
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2. Introduction 

2.1. Context 

The level of quality of traffic information services is a significant parameter that affects how users perceive the 

information service and how they use it in real life. The quality of information affects how often drivers use the 

information service, and how much the information affects driversô decision-making. If a driver experiences bad 

quality, the information does not have any effect on decision-making, thus no benefits for the society are achieved. 

Furthermore, low quality information can lead to wrong decisions, leading to costs for society in the form of 

decreasing traffic safety and flow. In the U.S. Shah and Wunderlich (2005) have concluded, based on a simulation 

study, that an error in the measured quantity can be at maximum 9-21 % to allow net benefits for the society from 

the use of information. The same study concluded that once the error has been decreased to the level of 5 %, no 

significant benefits can be reached for further quality improvements. As there usually are some costs involved in 

the improvement activities of quality, it can be concluded based on the mentioned research results, that an 

optimum quality level is likely to be found for traffic information services. 

The Grant Agreement of EU EIP-project sets the initial scope for this Task 4 ñWork towards Optimum Quality for 

ITSò: 

ñThe optimum quality is determined on the basis of what is the most cost-efficient in terms of socio-economic 

benefit-cost ratio in different operating environments. This is important in order to prevent member states 

from over- or under-investing in service coverage and quality. It requires a sufficient number of quality 

assessments accompanied with benefit and cost information from national studies or corridor projects so 

that widely deployed services such as different types of real-time information services represent likely 

candidates of study. The optimum may change in time due to introduction of new technology solution, and 

this needs to be addressed specifically.ò 

 

2.2. Goal of the Optimum Quality Task 

The goal of the task is to analyse the mechanisms for acquiring societal benefits from selected ITS services and 

to build a link between data and service quality and the societal benefits. This analysis will be further used to 

assess different investment and process development options in the improvement of the quality, in order to give 

guidance to the Member States on which quality level should be targeted for selected services from a cost-

efficiencyôs perspective. 

The Optimum Quality Task serves as additional elaboration to the EU EIP Quality Package on Safety-Related and 

Realtime Traffic Information, also published by EU EIP sub-activity 4.1. (Kulmala et al., 2019). The reader is 

suggested to familiarise themselves with the Quality Package first, in order to understand the Quality Framework 

referenced in this report, in particular with respect to quality criteria and criteria levels. 
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3. Theoretical framework of Optimum Quality 

Based on the pre-study of this Task, optimum quality of traffic information services is a topic that has not previously 

been very thoroughly researched. However, many organisations have some sort of inherent optimum quality 

approach in the planning of their ITS investment programs, even though the optimum quality level is not usually 

quantitatively set. Even though limited ITS specific literature on optimum quality could be found, optimum quality 

is a topic that has been widely researched under other domains, such as production industry (for different 

consumer goods). Juran (1951) presented his famous and classic theory on optimum quality already in 1951, after 

extensive research in production industry. Juranôs classic model for optimum quality costs addresses the following 

common phenomena: 

- Increasing conformance (of quality targets) reduces economic losses due to defective products. 

- The cost of quality improvement and control increases geometrically as perfection is approached. 

- Due to the above-mentioned common laws, the optimum quality is always short of perfection, i.e. the 

optimum level is < 100 % quality. 

These phenomena are illustrated in Figure 1. Model for optimum quality costs (Juran 1951).. 

 

Figure 1. Model for optimum quality costs (Juran 1951). 

Analysing Juranôs theory from the perspective of ITS information services, it can be argued that at least the 

phenomena regarding increasing costs for quality improvement usually applies. However, technological changes 

and new concepts may significantly alter the form of the cost curve and thus change the location of the optimum 

quality point. 

Analysing the cost of defectives-curve, one must think about the right way to apply the theory in the field of ITS. 

Instead of economic losses due to decreased sales or increased amount of reclamations, one must consider lost 

socio-economic benefits due to incomplete information quality. Lost socio-economic benefits may occur when 

consumers make travel or driving decisions based on false information, and loose time or increase accident risks 

or congestion because of that. The smaller the errors in information quality, the smaller the possibilities for such 

adverse effects. 
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With these small adjustments to the original theory it can be argued that Juranôs classic theorem gives a 

reasonably good ground for further inspection in the field of ITS. 

In the following illustration Juranôs theory is applied to the world of ITS and further to the EUEIP Quality Framework. 

Instead of using the function of socio-economic losses (due to incomplete quality), we apply so called Capital 

Budgeting Theory and estimate the function of socio-economic benefits acquired with different quality levels. 

According to Capital Budgeting Theory, there is an economic inflection point, beyond which available quality 

improvement action no longer yields socio-economic benefits to the same extent that investments costs arise. 

This point in the quality scale is the Optimum Quality level in the EUEIP Quality Framework. The application of 

Capital Budgeting Theory in the scope of EUEIPôs information quality activities is illustrated in Figure 2. Illustration 

of the development of service improvement costs and societal benefits. . 

 

 

Figure 2. Illustration of the development of service improvement costs and societal benefits.  

The above explained approach forms the theoretical background in this Optimum Quality Task. In order to 

quantitatively analyse ITS services, one would need quantified data on costs of service production as well as 

estimates on societal benefits on different EUEIP quality levels. It should however be noted that it is acknowledged 

that it is very difficult to study real services in quantitative manner following this theory. In the following chapters, 

it is explained what kind of approach can be used from the practical perspective. 

The term ñsocietal benefitsò deserves further explanation. In this task, we are studying the economic and 

environmental impacts that occur when users use the information services in trip planning and execution (e.g. 

driving behaviour). These changes in users alter the outcome of travel in the traffic system (traffic flow, safety 

etc.). The changes in the traffic system in turn present the societal impacts i.e. impacts on households and 

companies as well as consequences of traffic system impacts on environment, health and overall satisfaction. 

The societal impacts of the information services industry as well as the effects of the use of information in 

operational traffic management are excluded from this study. 
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Figure 3. Illustration of the chain of impacts for traffic information services (Laine et al. 2013) 
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4. Revised research objectives 

The ambitious goal of defining optimum quality meant that there was a need for quantified data. It would be 

necessary to understand what are the quantifiable investment and operating costs as well as socio-economic 

benefits of the different services at different quality levels. During late spring and summer of 2018, a literature 

study and stakeholder consultation was done in order to get an overview of the empirical data available that 

could be used for defining the optimum quality. The round of collecting inputs indicated how limited the amount 

of quantitative quality information is and how difficult it is to compare the results of different evaluation studies. 

While there are quality and impact evaluations as well as cost-benefit analyses, they tend to either focus on very 

specific aspects (e.g. specific quality parameter such as latency) or consider impacts of a service on, for 

example, safety without addressing the relevance of the different quality parameters. Similarly, the cost-benefit 

aspect is hard to pinpoint on even specific services, let alone quality aspects, as they often relate to 

comprehensive traffic management systems. Road operatorsô investments typically improve their traffic 

management as a whole, not specifically traffic information services.  

 

In conclusion, quantitative analysis and definition of optimal quality was deemed extremely difficult and a more 

practical approach necessary. Based on the findings from the initial study phase, it was decided to fine-tune the 

research objectives. The focus was set on more realistic and practical results that should benefit the Member 

States in their ITS related investment and quality improvement activities. The main research objectives identified 

for the Optimum Quality task were: 

¶ to identify different use cases and significant impact mechanisms in achieving societal benefits of 

selected information services  

¶ to identify the importance of different quality criteria for the realisation of the significant impact 

mechanisms 

¶ to recommend a ñtarget quality levelò or an òoptimum quality rangeò for the critical quality criteria using 

the Validated Quality Package framework 

¶ to recommend road operatorsô actions by which to improve the critical quality elements efficiently, 

considering ongoing technical development 

¶ to recommend road operatorsô role and actions in the service value chain for different service types in 

order to maximise societal benefits 

The information services selected into the analysis were 1) SRTI weather related events (Spain), 2) SRTI other 

events but not Wrong Way Drivers (the Netherlands), 3) SRTI short-term road works information (Germany) and 

4) RTTI travel time information (Finland).  The selection was based on the interest and familiarity of the active 

participants in the Activity.  
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5. Working towards the optimum quality range of the selected services 

5.1. Identifying impact mechanisms and adding the quality aspect 

5.1.1. METHODOLOGY 

The challenge identified during the initial literature study and stakeholder consultation (see section Error! R

eference source not found.) was that the existing impact evaluations are incomparable due to varying context 

and different considerations as well as lacking relation from overall systems to specific services and their impacts. 

The first task is to better understand the impact mechanisms from investments to services to outcomes and 

impacts.  

To understand how new improvements (investments, i.e. costs) result in socio-economic impacts, we have first 

defined what outcomes (i.e. changes in user behaviour) the selected services result in. Then, the outcomes (i.e. 

direct impacts the services have on users) will be connected to the expected societal impacts (e.g. improved safety 

or traffic flow). The process can be described as Input Ą Output Ą Outcome Ą Impact (IOOI). The investment 

(i.e. Input) enables the solution to be implemented, creating e.g. an information service (i.e. Output), which in turn 

results in a direct change in user behaviour e.g. slowing down or choosing an alternative route (i.e. Outcome), 

which more broadly will affect e.g. the overall traffic flow and safety (i.e. Impact). This logical model makes the 

connections from systems to impacts more explicit as well as clarifies assumptions and what is appropriate to 

evaluate (see e.g. PHAO Toolkit
1

).  

The impact mechanisms will be identified for selected services based on expert interviews and available 

evaluation data in the literature identified in the pre-study or during this task. Each participant is advised to seek 

expertise in their own organisation in case the participants do not personally have the required experience for 

the task. All literature will be collected to an online repository to be shared with all participants. 

 

Once the impact mechanisms have been identified, the most relevant outcome types (most strong effects for the 

impacts) will be analysed for the services in question. That is, in a similar construct as in the previous step, the 

effect of each quality criterion (corresponding to the EU EIP Quality Framework) to the direct behaviour change 

(i.e. Outcome) will be identified. This has been done through literature review and expert opinions.  

Once the relevance of the quality criteria for the outcomes has been identified, the connection from quality can 

be made to the broader impacts.  

 

To narrow down the scope of the work, it was decided to concentrate first on on-trip information delivered to e.g. 

navigation system or mobile application, and if time allows, continue analysis to pre-trip use cases and channels. 

It should be noted that on-trip information has different effect mechanisms than pre-trip information (as the user 

is already on the road).  

 

5.1.2. RESULTS 

In the following illustrations, we have defined the linkage between the information service output to different 

outcomes that realise when drivers and travelers actually use information services. Green arrows stand for 

significant linkage and yellow arrows less significant but notable linkage. From the different outcomes (i.e. changes 

 
1

 PHAO Toolkit: Logic Model. https://www.okintheknow.org/wp-content/uploads/2016/11/Logic-Model-Compiled-
Toolkit.pdf  

https://www.okintheknow.org/wp-content/uploads/2016/11/Logic-Model-Compiled-Toolkit.pdf
https://www.okintheknow.org/wp-content/uploads/2016/11/Logic-Model-Compiled-Toolkit.pdf
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in user behaviour or choices) we have also drawn a link to societal level impacts, following the same logic in 

arrows and their colouring. The linkages have been built using expert judgements within our working group, but 

also earlier research documented in literature have been used to some extent.  

In addition, in the following service-specific illustrations it has been assessed which EU EIP quality criteria are 

significant for the realisation of the societal impacts. The significance has been presented using colour green for 

significant criteria and yellow for less significant but notable criteria. Blue colour means no significance. The 

evaluation has mostly been done by the experts participating in our working group, but also some external experts 

have given their input to some of the services. For most of the services, both pre-trip and on-trip use cases were 

analysed.  

 

 
Figure 4. The impact mechanisms and critical quality criteria of travel time information services. 
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Figure 5. The impact mechanisms and critical quality criteria of weather-related safety warnings (SRTI) 

 
Figure 64. The impact mechanisms and critical quality criteria of safety-relevant event information (all SRTI except weather 
related and wrong-way driver), on-trip use case. 
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Figure 7. The impact mechanisms and critical quality criteria of pre-trip road works warnings. 

 

 
Figure 8. The impact mechanisms and critical quality criteria of MMTIS, availability of parking services. 

For on-trip information, in addition to route choice, driving behaviour is influenced a lot as well. For pre-trip 

information it is quite different, as could be expected, with especially trip timing coming into picture. There is a 

clear difference in the importance and effect of different quality criteria and impact mechanisms when comparing 
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pre-trip and on-trip information. However, looking at the big picture, the combined effects and benefits of all use 

cases are what matters most. This highlights the relevance of considering the whole value chain to some extent. 

That is, when considering the cost or effort for improving quality and the impact that can be achieved, it's 

relevant to think about what channels and means are the most efficient - which improves impacts more, quality 

or quantity (reaching users)? 

 

Looking at the combined mechanisms of pre-trip and on-trip information, the most significant outcomes (driver 

responses) that create most of the societal benefits are changes in trip timing, route choice, reserved time 

and mode choice. Changes in driving behaviour seems to have a bit less significance, and destination change 

has the least significance. In terms of impacts, travel time and traffic flow were indicated a lot - as well as the 

harder-to-quantify comfort and stress. And, of course when it comes to safety-related information, safety impacts 

are central as well. Environmental impacts are much less direct as it tends to be the result of changes in traffic 

flow & travel time (e.g. vehicle miles travelled). 

 

To summarise which are the most significant quality criteria over all analysed information services, the criteria 

with green significance were given value 2 and criteria with yellow significance were given value 1. After that the 

values were summed up over all five services. As a result, the often very relevant criteria for all information 

services are 

Å LOS criteria 

ï Geographical coverage 

Å Quality Criteria 

ï Timeliness (event-based information) / Reporting period (status information) 

ï Latency 

ï Classification correctness (event-based information) / Error rate (status information) 

 

It appears that different criteria have different reasons for importance: for example, affecting the value of the 

service itself or the trust towards it - and therefore the likelihood of reaching the users and having an effect into 

their behaviour. Because of this rather complicated analysis framework the results must be considered 

indicative.  

Furthermore, in the working group discussions it was identified that some other quality criteria were deemed 

important or critical for some services, such as Location accuracy for SRTI warnings. Therefore, experts were 

advised to use all the criteria that were relevant for the service they were analysing in the following steps of the 

analysis of optimum quality.  

 

5.2. Assessing the optimum Quality Range for selected services 

5.2.1. METHODOLOGY 

In the previous phases, it has been identified how the service type in question affects user behaviour, and how 

that further links to overall societal impacts of the service. In addition, it has been analysed, how critical each 

quality criterion (corresponding to the EU EIP Quality Framework) is for the usersô behavioural changes and 

therefore for the consequent societal impacts. Before proceeding to assessing the potential optimum levels, it has 

been analysed how individual elements of the ñinput sideò influence each quality criterion i.e. how different 

improvement efforts may improve the quality and what is their cost indication. It should be kept in mind that a 
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quantitative analysis of cost-efficient quality improvements was deemed very difficult in the initial study in summer 

2018, therefore the cost-side analysis is only indicative. 

Once all the relevant quality criteria have been analysed, attention should be given to whether the ñoptimum quality 

rangeò lies in the same quality levels for all relevant criteria, as defined before in the EU EIP Quality Package, or 

whether there is a difference. This will give us input for further elaboration of the Quality Package. 

Based on the above-mentioned preparations, the members of the working group discussed and defined, what 

could be the optimum quality level for the critical quality criteria. The exact task for participants defining the 

optimum quality ranges was defined as follows: 

¶ Concentrate on the most important use case for the selected services: on-trip 

¶ Concentrate on TEN-T operating environment
2

: Main motorways with 2 separated carriageways and 

congestion and/or safety problems  

¶ Discuss and answer based on earlier work 

o Can the basic level be the optimum quality level so that there is no need to strive for better 

quality? (quality level is high enough to lead into realisation of the identified user outcomes and 

societal impacts) 

o What is likely to be the optimum quality level (~the level that organisations should currently 

strive for), of the presented three levels, or is the optimum clearly higher?  

The version 2.0 of the EUEIP Quality package (Kulmala et al., 2019) was used in the analysis. 

The presented optimum quality levels or optimum quality ranges are purely based on expert judgement, which 

must be kept in mind when using the results. The analyses are based on initial work of dedicated experts which 

were further elaborated in a broader group of experts in a workshop (September 2019). 

 

5.2.2. RESULTS 

Optimum quality is dependent on both societal benefits and the costs impelled to improve quality and further 

acquire the increase in the societal benefits. Therefore, the working group first looked at the potential quality 

improvement methods and the costs related to them. Summarising the cost-side elements of the services, the 

following findings were made: 

¶ Regarding network coverage, improvement costs are dependent on instrumentation or data purchase 

coverage, which are both more or less directly subject to road length covered. Instrumentation and 

maintenance of roadside systems is expensive and usually the instrumentation should serve also traffic 

management operations, not only traffic information processes. 

¶ Timeliness of event-based services is currently dependent on the amount of instrumentation or probes 

on the road. Costs come directly per kilometre/probe, but future technologies such as C2C C-ITS 

applications may disrupt these investments. 

¶ Latency is usually dependent on the overall IT system used in the local service production (or global if 

looking at FCD travel time information services). Improvement of IT, for example in a Traffic Information 

Centre (TIC), is an ongoing process that usually does not initiate from a need of one particular information 

 
2

   Operating Environments are defined as part of the Deployment Guidelines by EU EIP (EU EIP, 2015) 
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service, and is therefore usually a slow process. The costs related to IT investments can be high but as 

they affect a large variety of processes, it is difficult to show which part of the costs would be related to 

information quality improvements. 

¶ Classification correctness/error rate is dependent on the amount of instrumentation or probes on the 

road (clear situational awareness), but also (manual) processes and their quality control play a role in this 

(i.e. training of TMC staff for producing correct information). Development of TIC processes and quality 

control procedures may be among the cheapest methods to improve information quality. Adding 

automation (or semi-automation) into manual processes may be an efficient means for decreasing the 

possibility for human errors.  

 

Based on expert judgement and group working, taking into consideration the above-mentioned cost impact 

considerations and the potential for the increase of societal benefits, the group has produced a proposal for 

optimum quality levels for the selected services. It should be noted that the proposal only applies for 

technologies and services that are currently in active and widespread use in the Member States. The identified 

optimum quality levels are presented in the following table. 

 

Table 1. Proposal for optimum or target quality levels for the selected information services. 

 RTTI Travel time 

information 

SRTI Weather 

related  

SRTI events 

(other than 

weather & WWD) 

SRTI short term 

road works 

warnings  

Geographical 

coverage 

Optimum coverage 

may be 100 % of 

the regularly 

congested TEN-T 

network and 

network where 

exists regular travel 

time fluctuation due 

to road works and 

incidents. 

Enhanced (80%) 

for the whole 

main road 

network and 

Advanced (95%) 

for TEN-network. 

100 % or roads 

that have local 

recurrent weather 

problems. 

Advanced (95%) 

or 100% of 

network even 

though detection 

infra does not 

cover the same 

network. 

Advanced (95%) 

However, target 

should be 100% 

of all road works 

in the 

responsibility of 

the road 

authority. 

Timeliness 

(start) 

 Enhanced 

(For 95 % of all 

events: Time 

between event 

occurrence and 

first detection: 

Best effort 

Acceptance after 

first detection < 

10 min) 

Enhanced  

(For 95 % of all 

events: Time 

between event 

occurrence and 

first detection: 

Best effort 

Acceptance after 

first detection < 

10 min^) 

Enhanced  

(For 95 % of all 

events: Time 

between event 

occurrence and 

first detection: 

Best effort 

Acceptance after 

first detection < 

10 min^) 




























