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Abstract — It is quite well known how adults react to changes in street design and we are starting to learn how 

they react to Intelligent Transportation System (ITS) services. However we do not know much about how 

children respond, and to what extent ITS services are feasible for children of different ages. There is a need to 

further study this area, as such ITS systems have to be improved and essentially adapted to young users. This 

will lead to a new generation of such devises.  

This paper presents the results on two expert questionnaires focusing on the potential safety and mobility 

benefits to child pedestrians of targeted types of ITS. Questionnaire I was answered by 14 European experts and 

six North American experts, i.e. altogether 20 experts of the field; Questionnaire II by 15 European experts, six 

North American experts and two Israeli experts.  

Five different types of functional requests for children were identified based on work done within the framework 

of the European Pedestrian Quality Need project. The first expert questionnaire was structured to collect expert 

opinions on which ITS solutions or devices would be, and why, the most relevant ones to satisfy the five 

different functional requests of child pedestrians. Based on the first questionnaire, fifteen areas of interest 

(problem areas) were defined. In the second questionnaire, the experts ranked the fifteen areas, and prioritized 

related ITS services, according to their potential for developing ITS services beneficial to children. This paper 

focuses on the areas considered by the experts to be the nine most important ones. 

The ranking is meant to be used as background information to plan research and actions to reach a more 

sustainable city environment for children.  Such an improvement of safety, would lead to increased mobility and 

a more sustainable way of living. Children will learn how to live to support their own health and a sustainable 

city environment.   
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1 Introduction 

It is quite well known how adults react to changes in street design and we are starting to learn how they react to 

Intelligent Transportation System (ITS) services, but we do not know much about how children respond, and to 

what extent ITS services are feasible for children of different ages. There is a need to further study this area, as 

such ITS systems have to be improved and essentially adapted to young users. This will lead to a new generation 

of such devises.  

This paper presents the results of two expert questionnaires focusing on the potential safety and mobility benefits 

to child pedestrians of different types of ITS services targeted to children. A set of functional needs for child 

pedestrians were defined and effects of ITS services examined. The next challenge is to examine functional 

needs and available ITS services for child cyclists. However this is not part of the scope of the current paper. 

The selection of functional needs was based on work done within the Pedestrian Quality Need project, PQN, 

network of COST (358) (Methorst et al., 2010; Monterde et al., 2010), where a larger set of functional needs 

were defined and described within the working group “Functional needs.” From this list the five needs listed 

below were chosen as the most relevant ones in the context of improving children’s safety and mobility in urban 

areas. Furthermore, the question is raised whether a traffic environment for children ought to be relying on the 

use of ITS, and if so whether ITS services should be provided to the driver, the child or both. 

2 First Expert Questionnaire 

The first expert questionnaire was structured to cover the following five functional requests, or needs, of child 

pedestrians: 

Environmental adaptation (using ITS to change driver behavior to child pedestrian limitations) 

Guidance (leading or navigating the pedestrians) 

Danger alerts or information (about risks) 

Confidence and security enhancements (to feel safe enough to leave home and walk) 

Contact systems (to get in touch with others and/or being localized) 

The experts’ responses with respect to the effects on safety and mobility of ITS systems for child pedestrians are 

summarized below together with results of a state-of-the-art literature review of the five different functional 

needs listed above. Based on the experts’ responses to the first questionnaire, fifteen areas of interest (problem 

areas) were defined. In the second questionnaire the experts ranked these areas with respect to potential for 

developing effective ITS services. In this section more general aspects will be highlighted.  

Environmental Adaptation  

The concept Environmental Adaptation in this context includes usage of ITS to change driver behavior to child 

pedestrian limitations and the use of ITS to inform drivers and pedestrians.  

Our cities should be designed to accommodate everybody, including children. It is obvious that cities are not laid 

out according to children’s safety and mobility needs. This has been especially true since the 1950s with too 

much and too fast traffic on most roads.  Urban sprawl leads to children being isolated in suburbs where they 

may be safe on the local street where they live but lack access to activities they can reach by themselves on foot 

or by bicycle. The guiding principle used in this paper is to examine how to design a safe and functional traffic 

environment for children, where  ITS services are used when they are beneficial to the children. The guiding 

principle of this paper is to examine how to facilitate designing the traffic environment by using ITS services. 

ITS devices can be directed towards the driver, to ensure appropriate driver behavior, and towards the 

infrastructure, to adapt it to the particular characteristics of each pedestrian. 
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Guidance (Leading or Navigating) 

There are two main potential applications mentioned by the experts: Safe Route Guidance and Safe Crossing 

Guidance through warnings. Half of the experts that expressed an opinion (five out of 10) stated that route 

guidance systems, advising people about their safest choice, would improve safety at least for adult pedestrians. 

Safe Crossing Guidance will be described below (see Second Expert Questionnaire). 

Pedestrians or Drivers Being Alerted or Informed of a Danger 

The systems of this type alert or inform pedestrians of potential risks along the way, and about vehicles 

approaching them. Half of the experts stated that services that alert or inform pedestrians of a danger would 

improve their safety. They emphasized that such devices need to take the ability of children into account when 

being designed and developed, introducing characteristics which are attractive and user-friendly for children. On 

the other hand, more than half of the experts expressed a concern about the functionality of such systems and 

pointed out that the systems could affect pedestrian behavior in a negative way. For example, the provision of 

such systems may lower the pedestrians natural scanning for dangerous situations and thus lead to lower “alert” 

levels.  

Systems that warn drivers about the presence of school children are available on the market in the form of 

Variable Message Signs (VMS) or in-car systems. VMS that display speed regulation information have been 

estimated to reduce pedestrian injury crashes by 65% (Elvik and Vaa, 2004). On the other hand, the FHWA 

(2000) regards the cost associated with VMS to be a limiting factor of this technology. An example of an in-car 

system is one that warns drivers that a ‘dangerous’ crosswalk (or other crossing type) is coming up ahead, 

enabling the driver to adapt his speed in advance. The warning can be made dynamic, i.e. only given when a 

pedestrian is near the crosswalk, or as a time based warning sent to the car at times when pedestrians are 

expected. (Christ et al., 2010)  

Feeling confident and/or secure (to leave home and walk) 

Personal safety and security for pedestrians should be a given in any civilized society. A person’s, or their 

parent’s, fear of them having an accident or being assaulted is one of the limiting factors for leaving home and 

walking. Such fear can be mitigated by providing devices such as cameras and emergency-call push-

buttons/phones along streets, in parks and train stations, on metro/train carriages, in elevators/lifts, etc. This 

should be a priority especially where the presence of pedestrians is expected. 

A special case of ITS in this field would be those resources developed to automatically recognize the behavior of 

pedestrians to determine if a situation needs attention in order to prevent an incident, such as an accident, a 

crime, or a suspicious activity of some other kind. 

According to six out of 10 experts addressing this area, services providing confidence and security would likely 

affect the feeling of security and safety rather than safety itself. Feeling confident and secure can best be dealt 

with by assuring people that help is available should they need it. However, half of the experts were distrustful; 

doubting that the services would be reliable enough to detect emergencies, or that the response time from alerts 

generated by these systems would be sufficiently short to allow for an effective intervention.  

Getting Contact with and/or Being Localized 

GPS location systems permitting a person to establish contact with others are useful from a safety perspective 

especially for demented elderly people, who suddenly do not know where they are. Such systems can enable 

relatives to localize them. There are systems that send out SMS messages to all designated contacts with the 

user's exact current position. But for children and older people in general, a regular mobile phone is regarded to 

be more than enough.  
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3 Second Expert Questionnaire 

Based on the experts’ responses to the first questionnaire, fifteen areas of interest (problem areas) were defined. 

In the second questionnaire the experts ranked these areas with respect to interest for developing ITS services. 

The results of this are shown in Table 1. 

Table 1. Areas of interest in order of their proposed priority 

Rank Area Sum of points* 

1 Driver travelling too fast where children are crossing  155 

2 Driver not yielding to child or other pedestrian in uncontrolled crosswalk 123 

3 

Driver not seeing child pedestrian because of sight obstructions, such as stopped or 

parked vehicle 110 

4 Driver distracted by advanced ITS-equipment or mobile phone 95 

5 Driver operating under the influence of alcohol or drugs 93 

6 Driver not seeing child or other pedestrian at night 91 

7 Child pedestrian not supervised and running into street without looking for cars 84 

8 Driver not seeing child pedestrian when reversing their car or truck 72 

9 

Child pedestrian or other slow moving pedestrian not given enough time to cross a 

street at a signalized intersection 64 

10 Child pedestrian not knowing that a fast-moving car is approaching an intersection  54 

11 

Child pedestrian route taking them to dangerous street (high crash potential) or 

dangerous crossing point 50 

12 Child or other pedestrian violating red light (walking during don’t walk phase) 48 

13 Child or other pedestrian NOT knowing that a red-light-running car is approaching 36 

14 Child pedestrian route taking them through dangerous neighborhood 21 

15 Emergency vehicle traveling at high speed 14 
*Sum of points calculated as: An expert giving an area Rank 1 gives 10 points, Rank 2 gives 9, etc down to Rank 10 giving 1 point. 

Ranks 11-15 give 0 points 

For each problem area, examples of related ITS services were given. The experts highlighted the most important 

ones according to their views or suggested new ones. The answers were analyzed, and are summarized below for 

the areas considered by the experts to be the nine most important. The remaining answers (for problem areas ten 

to fifteen) are summarized in another paper (Gårder et al., 2012). 

4 Results 

The areas are presented in order of importance as ranked by the experts and listed in Table 1 above. 

1. Driver travelling too fast where children are crossing  

The speed of the vehicle involved in a collision is a determining factor for both the chance of an accident, and 

the severity of an accident involving a pedestrian. Measures that lower the speed of vehicles at crossing facilities 

and locations where the road is shared with pedestrians are very effective for improving safety. For explicit 

estimates, see e.g. Elvik et.al. (2004). Examples of devices that aim to reduce speeds are speed-measuring 

systems with feedback to the driver on roadside displays, in-car systems that remind the driver of local (legal or 

advised) speed limits, and in-car systems that intervene to reduce the speed when someone tries to exceed the 

legal speed limit.  

However, setting the legal speed limit is equally important. And that speed limit should maybe vary from minute 

to minute if circumstances change. In other words, it has to be defined what “too fast” means when children are 

adjacent to or in traffic. Johansson and Leden (2010) concluded that pre-school children should not encounter 

cars in their play areas or where they walk. A child 7 to 12 should not cross streets at locations where vehicle 

speeds exceed 15-20 km/h. Such speeds are often called human-powered speeds, and are used in the context of 
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“shared space” and area marked by road sign “Residential area.”Older children should not cross at locations 

where motor vehicle speeds exceed 30 km/h. This applies to routes to school, to leisure activities, and when 

visiting friends. For adults, the general accepted maximum safe speed is also 30 km/h but the elderly may require 

lower speeds to be safe.  

2. Driver not yielding to child or other pedestrian in uncontrolled crosswalk 

In Sweden, a large portion of accidents, between 10% and 20%, take place in marked crosswalks. In the United 

States, 643 out of 4280 (15%) of fatally injured pedestrians in 2010 were killed in marked crosswalks, according 

to FARS
1
. The layout of the pedestrian crosswalk, the presence of traffic signals and the applicable priority rules 

have a significant influence on its safety. Generally speaking, empirical evidence shows that, in most 

jurisdictions, crossings without any markings are safer than marked crossings. This is likely due to the fact that 

the markings provide the pedestrian with a false sense of security (Ekman, 1997). 

Leden, Gårder and Johansson (2006) concluded that 90-percentile speeds at crosswalks should not exceed 30 

km/h on any approach or safety will deteriorate. However, as a “first aid,” various types of in-pavement marker 

(IPM) systems are emerging. Such systems offer a range of designs and functional features intended to warn, 

guide, regulate, or provide visibility of the crossing facility, and thereby a higher likelihood that drivers will see 

pedestrians. IPM systems have been implemented since 2000, in e.g. Oklahoma, to provide supplemental 

warning in school zones. Yellow IPM system markers are placed along the double centerline through the school 

zone. In Oklahoma, the IPM system is activated 30 min before, and deactivated 10 min after, classes begin in the 

morning. In the afternoon, that system is activated 10 min before, and deactivated 30 min after classes end. In 

other towns, the system is on only when activated by the presence of a pedestrian, either through automatic 

detection using radar technology, or through push buttons. The system operates in constant flash mode when 

activated.  

To measure the effectiveness of the Oklahoma IPM system in enhancing school zone safety, vehicle speed data 

were collected before the system was installed and seven months after the activation of the system. The 

incidence of speeding in the school zone was approximately 30% before the installation of the IPM system and 

dropped to 19% after the installation. Additionally, a survey was conducted to determine how parents, police, 

teachers, and bus and daycare van drivers reacted to the IPM system. The survey showed that 95% of the 

respondents had noticed the IPM system, 93% believed the IPM system increases awareness of the school zone, 

and 89% believed the system improves safety in the school zone (TRB, 2008) 

Studies in Old Town, Maine, shows that on a two-lane arterial with traffic moving at speeds around 35 to 40 

mph, down a moderate grade, the percent of drivers who yield to a pedestrian attempting to cross, increased from 

11% without activated IPM to 22% with a flashing IPM system. It was concluded that the lights were effective in 

improving mobility by increasing the rate of drivers yielding to pedestrians who are attempting to cross in the 

marked crosswalk. However, pedestrian safety is not necessarily improved as a result of this even if the number 

of traffic conflicts observed was reduced some (but not significantly) (Gårder et al., 2005). 

Another kind of solution is a system that warns drivers of the presence of pedestrians in the vicinity of a 

crosswalk, by flashing lights or warning signals on a display. It may also be triggered by transponders carried by 

specific vulnerable groups (e.g. children going to school. (Eisses, 2011) 

A more futuristic example of ITS aid is presented in Figures 1 and 2. They show different aspects of the Virtual 

Wall idea designed by Lee Han Young to ‘protect’ pedestrians in crosswalks (HanYoung, 2008; Murph, 2008). 

“The Virtual Wall provides a barrier made up of plasma laser beams depicting pedestrians doing what they do 

best and any car that crosses that barrier suffers the consequences. Maybe those lasers aren't powerful enough to 

                                         
1  FARS analysis by the authors, Fatality Analysis Reporting System (FARS) is provided by the US National Highway 

Traffic Safety Administration (NHTSA), see www-fars.nhtsa.dot.gov. 
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do any harm but the effect is enough to make drivers and pedestrians alike follow crosswalk rules to the tee” 

according to the ‘advertising’ (Espinoza, 2008). 

 

 
 

Figure 1. Crosswalk protected by a virtual wall            Figure 2. The virtual wall from the pedestrian perspective 
 

3. Driver not seeing child pedestrian because of sight obstructions, such as stopped or parked 

vehicle 

Advanced Driver (Rider) Assistance Systems, ADAS (ARAS) include pedestrian detection systems. The 

development of tools like ADAS and collision warning systems for on board support is a critical development, 

and manufacturers of modern vehicles are already commercializing such collision avoidance and warning 

systems.  

Today’s passive detection technologies (using LIDAR, RADAR or optical imaging technology) could in the 

future be complemented with a transponder in order to enable detection when the line of sight is occluded during 

part of the approach. This requires that pedestrians are equipped with a “tag” (Eisses, 2011).  

Besides back-up detection systems (see problem area 8), there are other systems that help a driver to perceive 

pedestrians and possibly intervene in the driving task to avoid collisions. Such systems may warn the driver if 

the vehicle is on collision course with a pedestrian, increase the braking power for an emergency brake (Brake 

Assist) or even autonomously activate the brakes in case of imminent risk. Volvo (2010) has developed such a 

system referred to as “Pedestrian Detection with Full Auto Brake”.  

Systems may or may not involve devices on the pedestrian that facilitate his/her automatic detection. A specific 

concern is blind spot detection for trucks. 

4. Driver distracted by advanced ITS-equipment or mobile phone 

A review of several hundred publications reveals that this topic is very complex. Even though a large number of 

controlled studies show that using a mobile telephone while driving has a negative impact on driving 

performance, this is not reflected in a strong increase in crash rates in real traffic (Kircher et al., 2011).  

Our survey shows that experts consider “Driver distracted by advanced ITS-equipment or mobile phone” to be 

among the most serious areas needing attention. Fifteen of the experts suggested that the solution to this problem 

(driver distracted by advanced ITS-equipment or mobile phone) should be that drivers’ mobile phones do not 

work in moving vehicles (hands-free phones included). Currently, the legislated regulation in a number of 

countries around the world is to ban handheld phones in moving vehicles or, in some jurisdictions, to ban them 

when the engine is running. The intent of the latter modification is to prohibit a person from legally using the 

phone when stopped at a red light or stop sign. However, very few, if any, jurisdictions limit the use of hands-

free phones while driving. 

Six experts suggested that in urban areas, navigation instruments become “audible only” when the vehicle is 
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moving, i.e., display is switched off. The reason that this should happen in urban areas only may be that there is 

a relationship between driver workload and safety. Not only does too high a workload result in more crashes, but 

too low a workload does too, since a driver not getting enough stimuli may get sleepy or less alert than a driver 

offered more stimuli. However, concluding that visual stimuli are beneficial to safety may be a stretch. In other 

words, when driving on a motorway, having single-occupancy vehicle drivers engage in a phone conversation 

may give a net benefit to safety. Another benefit of being engaged in phone conversations may be that drivers 

slow down some and keep longer gaps to the vehicle in front when talking on a phone. And, research shows that 

slowing down by just 5%, say from 120 km/h to 114 km/h, reduces the risk of a fatal crash by roughly 19% 

(Elvik et al., 2004). 

5. Driver operating under the influence of alcohol or drugs 

For Problem Area 5, 22 experts suggested an alco-lock to be installed in the cars of habitual offenders or in 

every new car, with almost half going with the latter suggestion. This seems like a very cost-effective solution, 

especially in jurisdictions where drivers do not pass roadblocks with a regular frequency. 

6. Driver not seeing child or other pedestrian at night 

A large portion of accidents with pedestrians happen in darkness: around 46% for the EU18 in 2005, with much 

higher figures for Poland, Hungary and Estonia (Eisses, 2011). In the United States, 70% of all pedestrian 

fatalities in 2010 occurred in darkness (on lighted or unlighted streets), 4% occurred in dawn/dusk conditions 

and ‘only’ 25% during daylight conditions, and the remaining 1% occurred in unknown light conditions. Only 

one in 24 pedestrians killed on rural trunk roads in Finland in 1993 – 1997 was wearing a reflector (Leden, 2000; 

Seppelin, 2000). In many cases, the crash investigators concluded that the pedestrian was wearing dark clothing 

and that that contributed to the crash happening. Observations show that 60 – 70% of pedestrians walking along 

rural roads at night were wearing reflectors, reflective clothing or a flashlight (Sipinen and Parkkari, 1999). So 

the use of reflectors was much greater among ‘surviving’ pedestrians than for fatally injured ones, which 

indicates that using a reflector is an important safety measure at night. There is a great possibility that safety 

would improve significantly if we could get more people to use reflectors. An important part in getting to that 

would be to have factory-installed, pre-mounted reflectors on jackets, coats, shoes and backpacks. Another 

efficient countermeasure could be to develop ITS nighttime systems, such as those described in Problem Area 7, 

following here. 

7. Child pedestrian not supervised and running into street without looking for cars 

Children are involved in crashes when they are playing in streets and crossing streets, for example to reach a 

school bus or an ice cream truck. They may be the most vulnerable when they suddenly run out into a street 

without looking for cars, so called dart-out or dash-out crashes. In the United States in 2010 11 % of the 

pedestrians were killed in accidents classified as dash or dart-out. However, dash and dart-out made up 36% of 

fatalities for pedestrians 0-6 years old (43/120), 34% for children 7-12 (30/89), and 16% for those 13-17 

(27/165), whereas adults, ages 18-120, had only 9% of pedestrian fatalities (457/4280) categorized as dart or 

dash-out.  

 There is another category of pedestrian crashes, “pedestrian failed to yield,” which is related to these 

crashes, but the pedestrian does not suddenly run out into the street in these. A total of 1,256 pedestrian fatalities 

(29%) were categorized in this category. For 0-6 year olds, there were 24 such fatalities (20%), for 7-12 year 

olds there were 13 (15%), and for 13-17 year olds 33 (20%). In other words, American children are not 

overrepresented in this latter category but very clearly overrepresented in the dash and dart-out categories. 

 There were nine experts who suggested that streets be equipped with video cameras that process images of 

objects and people in a street, and if a child is detected, an in-vehicle alarm is triggered. Seven experts suggested 

that children carry emitting devices which broadcast a signal that is picked up by a detector in the vehicle and an 

alarm is triggered whenever a child is within X meters from the vehicle or when the child is within the roadway 
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as determined by GPS. 

8. Driver not seeing child pedestrian when reversing their car or truck 

A back-up camera combined with a sound alarm was the most commonly suggested solution. Detecting 

pedestrians is crucial when reversing. In the US, there is pending legislation to mandate detectors or cameras by 

2014 on all new cars and trucks, but NHTSA has requested more time in order to finish the new rules that are 

meant to save the lives of those involved in back-up crashes. There are around 300 fatalities a year associated 

with back-up accidents in the US. Approximately a third of the 300 fatal back-up crashes involve children ages 

five and under, and one third of the deaths involve senior citizens who are 70 or older. Blind spots behind 

vehicles can make it hard to see pedestrians or cars approaching while backing up, and while automakers have 

already added video cameras and other detection sensors to some vehicles, these devices are optional accessories 

on many vehicles, and only about 20 percent of new models have such equipment.  

A major challenge is to detect children who might not respond to auditory warning systems on trucks for 

example. Reversing collision warning systems may employ a range of proximity detection sensors (ultrasound, 

radar or laser-based) or video cameras (rear-view displays) to detect objects behind a vehicle when reversing. 

These systems are able to detect slow moving and stationary obstacles within its range and alert the user to their 

presence. The systems provide auditory warnings to the driver, as well as visual when cameras are used. 

Reversing collision warning systems are relevant to reversing or parking crashes, where the vehicle is travelling 

in reverse at low speed. Could there be a risk that such systems, especially the ones lacking a camera with a 

video monitor, have negative behavioral adaptation effects? 

9.  Child pedestrian or other slow moving pedestrian not given enough time to cross a street at a 

signalized intersection 

A traffic signal control system that uses sensors to detect the presence of pedestrians and adjust the traffic signals 

accordingly is an ‘intelligent’ ITS solution. Apart from radar and infrared detection systems, detection by mobile 

phone/Dedicated Short Range Communication (DSRC) and other over-the air interface systems have been 

developed in recent years. This system detects the presence and speed of pedestrians at crosswalks, triggering the 

green walk signal in place of traditional push-button systems. Intelligent Pedestrian Traffic Signal control 

increases safety and comfort for pedestrians who require more than average time to cross a road, by extending 

the green time. Such systems may also skip cycles when there is no pedestrian crossing the road and thus 

increase acceptance and compliance by motorists.  

The duration of the walk signal may be adjusted to accommodate slow-moving pedestrians. Pedestrian detection 

systems have been shown to significantly decrease the number of pedestrians who violate “don’t walk” signals in 

the US (MacCubbin, et al., 2005). 

5 Discussion 

Besides what is presented above, experts also gave some other thoughts or ideas on how ITS can be used, and 

also negative aspects of further introduction of ITS to children as pedestrians. Many of these comments dealt 

with ethical or cognitive aspects of children as road users. Proponents of alternatives to ITS often stated that it is 

not a question of using technology but that better safety instead will be achieved through urban planning 

measures and education of drivers as well as children.  

Urban planning 

In terms of making streets safer for everyone and specifically for children, the answer lies in having less car 

traffic; and where there is car traffic, have it go as slowly as possible. The best (and safest) places for 

pedestrians—assuming we cannot provide completely car-free environments—are the ones that have human-
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scaled buildings and streets, low traffic speeds, prioritization of walking, bicycling, and transit. In those 

environments, the drivers pay attention to their environment and look for and at people, not focusing on the 

interior of their cars. Many different types of needs can be distinguished when planning a sustainable 

environment, see e.g. Methorst et al. (2010). All such needs should be taken in consideration. An improvement 

of safety, would lead to increased mobility and a more sustainable way of living. Children will learn how to live 

to support their own health and a sustainable city environment. Health aspects are of utmost importance, 

especially for the younger generation. 

Ethical and cognitive aspects 

Children’s safety should not rely on technological devices. Drivers should be fully responsible for their actions, 

and drive more slowly and attentively, to be on the watch constantly for more vulnerable road users, and to be 

ready to stop immediately if there is a chance that a person may cross their path. Technology removes the driver 

one step further from this vision of road safety, giving them the sense that technology allows them to drive even 

more distractedly than they do now. A more interesting question then becomes: How can we create more 

Intelligent Drivers (ID)? The solution may be ID not ITS. 

Another ethical question is: Should we endow children with devices or should we, like good parents, accompany 

them and communicate with them directly? Can devices substitute parental or other caretakers’ communication 

and responsibility? When answering the two questions above you should also consider that children need 

practical knowledge instead of descriptive knowledge in order to stay safe (Johansson and Leden, 2009). 

Children are not as experienced as adults and cannot anticipate potential risks as well. Therefore, the adaptation 

of ITS services to the needs of children has a high potential for improving children’s safety. However, many 

experts have difficulty imagining what devices can be used by young children and how much freedom of 

movement children can be allowed in practice. The dangers are manifold and children's mental capacity is not 

yet fully developed to function independently, in complex and potentially dangerous situations, even with 

technological support.  

Overall Conclusions 

As can be seen from the expert responses summarized above there is not a straightforward reaction to the 

question asked in the heading of this paper, but there is a clear warning that maybe we should not rely too much 

on ITS-based services. However, we should not be afraid of embracing the ones that clearly have positive safety 

effects. ITS solutions developed for children might be needed to reach the target for EU set by the European 

Transport Safety Council, ETSC (2009), that the EU should see a 60% reduction in children fatalities in traffic 

between 2010 and 2020. For other age groups, the goal is a 40% overall reduction in fatalities.  Such an 

improvement of safety for children, would lead to increased mobility and a more sustainable way of living. 

Children will learn to act in such a way and live such lives that are necessary for obtaining a sustainable city 

environment.   

Acknowledgement 

We want to thank the following experts for answering the questionnaires; from Europe:  Maria Alonso, Anna 

Anund, Karin Ausserer, Socrates Basbas, Eleni Chalkia, Wolfgang Fastenmeier, Padin Garrido, Jürgen Gerlach, 

Herbert Gstalter, Christer Hydén, Risto Kulmala, Jörgen Larsson, Dick Mans, Rob Methorst, Hector Monterde-i-

Bort, Nicole Muhlrad, Jürgen Pripfl, Ioanna Spyropoulou, and Thérèse Steenberghen; from Israel: David Shinar, 

David Zaidel; and from the US: Richard Blomberg, George Branyan, Leversen Boodlal, Marcus Brewer, 

Dominique Lord, John LaPlante, Gabe Rousseau, Cara Seiderman, Ruth Steiner, and comments from Richard 

Knoblauch, Michael Ronkin, and Laura Sandt. 

 

 



10 

 

References 

Christ, P., Konijn, M., Konstantinopoulou, L., Castermans, J., Kompfner, P., 2010. CVIS consortium at the 

Cooperative Mobility Showcase 2010 in Amsterdam from 23-26 March 2010, Cooperative Vehicle-

Infrastructure Systems. Accessed 12 October 2012 at 

http://www.cvisproject.org/download/Deliverables/DEL_CVIS_7.7b_Cooperative%20Mobility%20Showca

se_final%20report_v1.0.pdf 

Ekman, L., 1997. Fotgängares situation vid övergångställe. En litteraturstudie. Institutionen för Trafikteknik, 

Tekniska Högskolan i Lund 

Eisses, S. (2011) ITS Action Plan. RappTrans. European commission D4 Final Report 

Elvik, R., Vaa, T., 2004. The Handbook of Road Safety Measures. Elsvier Science Ltd. 

Elvik, E., Christensen, P., Amundsen, A. ( 2004) Speed and road accidents: an evaluation of the Power 

ModelTØI report 740/2004 

Espinoza, N. (2008). Virtual Wall: La Pared Virtual Para Proteger a los Peatones. Racing5, 25-Abril-2008. 

Retrieved April, 29, 2009 from http://www.racing5.cl/wordpress/?p=387 

ETSC (2009) Road Safety Performance Index. Reducing Child Deaths on European Roads 

Federal Highway Administration (2000) A Summary of Vehicle Detection and Surveillance Technologies used 

in Intelligent Transportation Systems. Funded by the Federal Highway Administration’s Intelligent 

Transportation Systems Joint Program Office. Produced by The Vehicle Detector Clearinghouse: A multi-

state, pooled-fund project managed by the Southwest Technology Development Institute (SWTDI) at New 

Mexico State University (NMSU) 

Gårder, P.,Monterde-i-Bort, H., Johansson, C., Leden, L., Basbas, S. and Schirokoff, A. (2012) To what extent 

can IT improve Pedestrian Mobility and Safety – Focus Children. ICTCT Workshop in Hasselt, Belgium. 

Gårder, P., Goslin.K. (2005). ”Evaluation of In-Pavement Lighted Crosswalks.” Department of Civil & 

Environmental Engineering, University of Maine. Report to Bangor Area Comprehensive Transportation 

System (BACTS) March 4, 2005 

HanYoung, L. (2008). Can’t Cross a Virtual Wall. Yankodesign, 21/April/2008. Retrieved March, 24, 2009 from 

http://www.yankodesign.com/2008/04/21/cant-cross-a-virtual-wall/ 

Johansson, C., Leden, L., 2010. Child Pedestrians’ Quality Needs and how these needs relate to interventions. 

Walk21, ICTCT November 17-19, the Hague 

Johansson, C., Leden, L., 2009. Child Pedestrians’ Quality Needs. Nordic Road and Transport Research No 3 

2009 

Kircher, K, Patten., C. and Ahlström, C., 2011. Mobile telephones and other communication devices and their 

impact on traffic safety – A review of the Literature. VTI rapport 729A. www.vti.se/publications 

Leden, L.; Gårder, P., Johansson, C. and Schirokoff, A. (2012). Children's Traffic Environment - A Future Based 

on ITS? Accepted by Traffic Engineering and Control (TEC) in April 2012. 

Leden, L., Gårder, G. & Johansson, C., 2006. Safe pedestrian crossings for children and elderly. Accident 

Analysis and Prevention 38. 289-294. 

Leden, L. (2000) Gåendes, cyklisters och mopedisters säkerhet på huvudvägar utom tätort i Sverige och Finland. 

Ålborg, Trafikdage på Ålborgs universitet 2000. Konferencerapport. Bind 2. S. 789 – 800 

Maccubbin, R.P., BL Staples, MR Mercer, F. Kabir, DR Abedon, and JA Bunch. (2005) Intelligent 

transportation systems benefits, costs and lessons learned. Technical Report FHWA-OP- 05-002; FHWA-

JPO-05-002, Mitretek Systems and Federal Highway Administration, Washington DC 

http://www.vti.se/publications


11 

 

Methorst R., Monterde i Bort H., Risser R., Sauter D., Tight M. & Walker J. (Eds.) (2010) Pedestrians' Quality 

Needs. Final Report of the COST project 358, Cheltenham: Walk21 

Monterde, H., Johansson, C., Leden, L. and Basbas, S., 2010. ITS and on-trip tasks while walking. Pedestrians' 

Quality Needs. Final Report of the COST project 358, CD_ROM. Cheltenham: Walk21 

Murph, D. (2008). Virtual Wall Concept Protects Pedestrians, Livens Up Crosswalks. Engadget, Retrieved April, 

29, 2009 from http://www.engadget.com/2008/04/22/virtual-wall-concept-protects-pedestrians-livens-up-

crosswalks/ 

Seppelin, C. (2000) Gåendes, cyklisters och mopedisters säkerhet på riks- och stamvägar i Finland. Analys av 

haverikommissionernas data om dödsolyckor. Luleå tekniska universitet, Institutionen för 

Samhällsbyggnadsteknik, examensarbete 2000:007 CIV 

Sipinen & Parkkari, K. (1999). "Liikennekäyttäytymisen seuranta 1998". Liikenneturvan tutkimusmonisteita 

83/1999 

Volvo. (2010), Pedestrian Detection with full auto brake – unique technology in the all-new Volvo S60. Posted 

on 04 March 2010 by webmestre in Europe. Retrieved 5 October 5, 2012 from 

http://www.autonewscast.com/2010/03/04/pedestrian-detection-with-full-auto-brake-unique-technology-in-

the-all-new-volvo-s60/ 

 


