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Abstract 
 
Basic principles for sustainable urban traffic policy development, interventions and implementation: 
Design for All (Universal Design) including safety principles and then start with the pedestrian 
(Steg & Vlek: NOA); Comprehensive analysis; Cascade principle. 
 
In the paper analysis covers Facts, Expected Changes and Context and preconditions for policy 
development. Under Facts some perspectives and the indicators mobility, sojourning, safety and 
security, and satisfaction are highlighted. Under Expected Changes major trends are identified. 
Under Context and preconditions public opinion, knowledge, willingness to intervene and improve 
and some positive consequences of walking are summarised.  
 
The paper also presents some solutions. 4 levels of interventions are distinguished: pre-conditional 
measures, strategic activity level measures, tactical level measures and operational activity level 
measures.  
 
Recommendations are: 

• Target on independent mobility of the elderly and tackle car dependency 
• Invest in awareness building 
• Evolving communities necessitate comprehensive studies 
• Apply the cascade principle 

 
Keywords: Urban Traffic, pedestrians, transport policy analysis, road safety, mobility. 
 

1. Introduction. 
 
Basically, the vitality of the city depends on the pedestrian (OECD/ITF, 2011), and much less on 
car traffic, even though many people believe so. It has become clear that the car does not only 
provide freedom of movement, but severely restricts freedom, too. Our societies have become car-
dependent. Hans Jeekel found that, in the Netherlands, some 40% of all trips are not possible 
without using a car (Jeekel, 2010), and even the car-less are dependent on car use.  
 
Car ownership enabled people to travel larger distances, and that was perceived as progress. As a 
society we reacted by adapting land use structure. Urban sprawl arose. Shops moved away from 
our neighbourhoods and the creation of mono functional districts. Enterprises were permitted to 
concentrate their facilities, up-scale their catchment areas and shifting their transport expenses to 
their customers, which made their businesses more efficient. Because of the car, private persons 
no longer need to have friends, colleagues and family in the vicinity; they are now living scattered 
all over the country. Average travel distances exploded. Car traffic exploded. Travel expenses 
exploded. We are now confronted with negative side-effects like danger, congestion, pollution, 
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splitting up society in the mobile and mobility-poor. In cities the car uses up a large amount of 
space for roads and parking spaces. This claim goes at the expense of other, perhaps more 
important uses. The funny thing however is that the travel time budgets and the number of trips 
per person per year have not really changed. The only things that happened are that we now 
travel faster, occupy more land than ever before, and that the transport system has become 
increasingly vulnerable for hick-ups and ‘unexpected’ failures regarding critical preconditions. 
Accidents, bad weather, high petrol prices and other disasters have severe consequences. The 
system lacks redundancy to bypass these events.  
 
This is not a sustainable situation. On the longer run the combustion engine, now the foundation 
of motorized transport, is probably doomed. Oil and other crucial raw materials may deplete in 10 
to 20 years, if Asian economies continue growing like they did in the past 10 years. It is far from 
certain that electric propulsion can solve the abundant environmental, safety, land use and 
increasing equity problems problems. Policy development needs to focus on a time horizon some 
20 – 30 years ahead, because that is how long our investments minimally need to last. A 
prominent question is: will we by that time still be able to afford an extremely wasteful and anti-
social transport system based on car-dependence. Can we, in time, find proper solutions for 
keeping up the current system, like we always did?  
 
I think that it would be wise to have a sustainable plan B, which does not rely so heavily on 
extensive land use and energy consumption. In such a plan, walking and cycling can be prominent 
modes, particularly for supporting people with limited mobility options and the many others that 
will come to realise that life can be much easier with friends, family, work, services and shops in 
the vicinity. Of course, one cannot achieve this overnight. Let's see what we need to know and do. 
Here is my proposal. 
 

2. The starting point. 
 
Clearly, walking is the most basic modality, and the only one that is available to all citizens, from 
very young to very old, from very able to mobility limited and from poor to rich. Even today 
walking still is essential for accessibility and functioning socially, more so than any other mode. A 
little more than 25% of the time, which people spend in public space, is spent on foot. On average 
some 20% of all door-to-door trips are made on foot (200 km per person per year). Obviously, 
without walking other forms of travelling are not possible. One needs to walk to and from one’s 
car, bicycle, public transport etcetera. Currently this generates some 1,800 short, averaging 70 
meters, walking trips per year, totalling another 130 km of walking per person per year (Methorst, 
2010-2). Walking is the glue of the transport system (Risser, 2010).  
 
Oddly, there is relatively little research on walkability policy development. People, and researchers 
are no exception, do not yet seem to believe in walking (Lavadinho, 2010). Admittedly, there is an 
increasing body of literature on what is called ‘Slow Modes’, ‘Vulnerable road users’, ‘Non 
Motorised Traffic’ or ‘Human Powered Modes’, but a closer look reveals that this research focuses 
on cycling and that the pedestrian is left aside most of the times. Cycling has most potential in a 
moderate climate, flat land, and compact urban areas. As this is not true for all cities and all 
seasons, I think that walking has bigger potentials, as it is suitable to all climates and is less 
difficult in hilly areas. A crucial requirement however is proximity of destinations: very compact 
urban areas.  
 
Recently two international research projects on pedestrians, walking and sojourning policy 
development have been carried out: the COST 358 Pedestrians’ Quality Needs project and the 
OECD/ITF Working Group Pedestrian Safety, Urban Space and Health. These studies substantiated 
Jan Gehl’s statement that there is more to walking than walking. Another conclusion is that 
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walking is not rocket science: it’s much more complicated. But, the projects also showed that 
improving walkability is worth trying and doable.  
 
With regard to the City of Geneva Pedestrian Masterplan, Wiedmer Dozio, head of the Service de 
l'urbanisme de la ville de Genève (Director Urban Planning City of Geneva), aptly expresses what 
governmental tasks regarding urban traffic, particularly walking, comprise:  
 

‘Taking care of the pedestrian is managing everyday life’s commonplace events, is having an 
interest for and being sensitive to the unseen. No glory nor glamour. It is all about discretion, 
and is nevertheless our life’s foundation.’. 

 

3. Basic principles 
 
In the COST 358 Pedestrians’ Quality Needs project, with regard to policy development, it was 
agreed to start from a number of basic principles: 
1. Design for All / Universal design 
2. Start from the pedestrian 
3. Comprehensive analysis 
4. The Cascade principle. 
 

3.1. Design for All / Universal design 

Design for All  (=  Universal design = Inclusive Design) is an approach to the design of products, 
services and environments to be usable by as many people as possible regardless of age, ability or 
situation (see figure 1). It strives to be a broad-spectrum solution that helps everyone, not just 
people with disabilities. It also recognizes the importance of how things look and appeal to a wide 
range of potential users. The key precept is that all individuals, particularly those that do not have 
an option but to walk, are enabled to choose to walk and that there are no unacceptable 
impediments regarding the choice to walk. However form is to follow function. Beauty is an asset 
when the design fully enables current or intended usage. 
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Figure 1 Populations for Design for All (Methorst et al, 2010) 

 
The scope of the D4A principle is wider than just designing individual usable products or situations. 
A chain is as strong as the weakest link, so concrete situations should be regarded in a relational 
perspective. For infrastructure this means that not only the site design is important, but that a 
complete route from door to door should be usable. It even means that the distribution of 
(essential) destinations should enable all to satisfy basic mobility needs.  
 
In a D4A approach the starting point is to identify needs and to look for weak links in the chains of 
cirumstances that make it difficult or even impossible to satisfy the needs. With regard to 
pedestrians the identification of needs should be focussed on persons that do not have a choice 
but to walk, so called captive pedestrians. For walking and sojourning, stage of life, abilities and 
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transportation options seem to be the most important life style factors (Vukmirovic, 2009). In 
general this concerns children, the elderly, people with mobility handicaps who can still walk to 
some extent, people without a driving licence and poor people (Methorst, 2003). 
 

3.2. Start with the pedestrian 

A logical consequence of the using the Design for All principle is to start with the pedestrian: the 
most basic and vulnerable road user group. Usually policy development starts from the span of 
control of the domain that takes the initiative. The general idea is then to solve walking, 
sojourning and traffic problems while opportunity knocks, like updating legislation, street or 
intersection renovation, traffic management programs etc. In practise, particularly with regard to 
pedestrians, this leads to suboptimal solutions, as other modes and issues get priority. Most of the 
times these issues are perceived more urgent, are better documented, backed up by more 
powerful stakeholders or politically attractive. The pedestrian should be seen as the key element in 
the system to be improved (see figure 2). All other modes will benefit from this approach. 
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Figure 2 Model  of pedestrians system (Methorst et al, 2010) 

 
Starting with the pedestrian’s needs and abilities can be expected to provide more helpful insights 
for the support of sustainable urban traffic and sojourning in public space. Steg and Vlek suggest 
that Needs, Opportunities and Abilities together determine behaviour. Starting with the pedestrians 
will mean that system needs to be adapted to the pedestrian and not vice versa, as otherwise 
substantial groups of people will be excluded from using the facilities and have no option but to 
suffer the consequences. 
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Figure 3 NOA model (after Steg & Vlek, 2008) 

 
In 1996 Gardner et al. published a report on the development of a pedestrian strategy for London. 
They concluded that, in order to be functional for walking and sojourning, public space should at 
least comply with 5 requirements: it needs to be convivial, convenient, connected, conspicuous 
and comfortable. 
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Convivial connects two qualities: ‘liveable’ and ‘together’. Convivial public space means that its 
design and facilities support an agreeable sojourn, that it is liveable, endurable, tolerable. Convivial 
public space feels safe and inviting for pedestrians, mainly because (most of the times) there are 
other human beings. 
 
Convenience relates to the measure to which public space or a facility suits the pedestrians’ 
special needs, i.e. that is saves time or frustration. "Convenience" is a very relative term and its 
meaning tends to change over time. What was once a convenience (a zebra crossing) is today 
regarded as a normal part of life. Likewise today's luxuries will probably be perceived in the same 
way in the future. 
 
Connected or Connectivity refers to the property of the infrastructure network that links trip 
origins to desired destinations, thus making it possible for persons to get where they want to go, 
as well as the extent of linkages between different routes and network. 
 
Comfort or Comfortable relates to the extent to which walking is accommodated to competences 
and abilities of all types of pedestrians. In ‘objective’ functional terms comfort refers to observable 
usability, where pedestrians can use spaces or facilities without the apparent need to strain one 
self. Comfort is primarily associated with positive feelings. It can however also be seen as ‘no 
negative feelings’. Therefore, facilities are usually seen as comfortable if one does not notice 
anything negative (see definition in PROMPT). 
In ‘subjective’ terms Comfort is a state of mind, a feeling of usability without stress, uneasiness or 
pain. 
 
Conspicuous relates the measure to which an object or a facility is noticeable or eye-catching in 
terms of clear and legible routs, signing and information. 
 
On of the most basic liveability needs of pedestrians is safety, the main issue under the Convivial 
requirement identified by Gardner et al. With regard to road safety, Sustainable Safety reflects the 
State of the Art of a science based systems approach. In Advancing Sustainable Safety 5 safety 
guiding safety principles are identified, that are also meaningful for pedestrian safety. The safety 
principles can be seen as a specification of the Conviviality requirement.  In Table 1 the principles 
are summarised as they are used for road traffic, particularly vehicles. For pedestrians the 
principles need to be ‘translated’, because traffic safety is not exactly the same as pedestrian 
safety. Pedestrian safety also concerns the risk of falls and security. Thus the principles can be 
redefined as follows. 
 
Functionality concerns the usability of public space for walking and sojourning. Pedestrians 
should be provided with shielded space, where they can walk and sojourn without being bothered 
or threatened by traffic or other external dangers.  
 
Homogeneity of mass and/or speed and direction means that pedestrians should not be exposed 
to traffic that moves substantially faster than one can walk; heavy vehicles should be kept away 
from pedestrians; where pedestrians cross the road traffic speed should be so slow that both the 
pedestrian and the driver can take appropriate evasive action.  
 
Pedestrians walkways should be self-explaining. It should be immediately clear where one can 
walk and sojourn, where one can go and how one can cope with difficulties and threats.  
 
Pedestrians need forgiving environments, which do not mercilessly punish them for mistakes that 
they make in reaction to walking conditions or other actors in their environment.  
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Particularly in risky situations people need to be aware of their actual task capability to handle 
their walking task. There are limitations to making people aware of their state of mind and task 
capability, particularly for children and mentally and physically impaired people. The pedestrians’ 
environment should be designed and organised in such a way that specific risk groups are not 
stimulated or forced to cope with risky situations that they cannot handle. 
 
Table 1 Sustainable safety principles 
Sustainable Safety principle Description 
Functionality of roads Mono-functionality of roads as either through 

roads, distributor roads, or access roads, in a hierarchically structured 

road network 

Homogeneity of mass and/or speed and direction Equality in speed, direction, and mass at medium and high speeds 

Predictability of road course and road user 
behaviour by a recognizable road design 

Road environment and road user behaviour that support road user 

expectations through consistency and continuity in road design 

Forgivingness of the environment and of road users Injury limitation through a forgiving road environment and 

anticipation of road user behaviour 

State awareness by the road user Ability to assess one’s task capability to handle the driving (walking) 

task 

Source: Wegman e.a. 2006  

 

3.3. Comprehensive analysis 

Policy development should include all factors that affect the conditions for sustainable urban traffic 
and sojourning in public space. As not all phenomena are substantiated by empirical evidence, 
information gaps need to be identified and filled in through insights by approximations from 
models of the pedestrian system. Analysis and policy development need to go beyond empirical 
data. Missing data and gaps in information need to be filled up by thinking out of the box and 
using models that cover the system comprehensively. 
 

3.4. Cascade principle 

The Cascade principle states, on all activity and planning levels, the context sets the stage for 
activities. Consequently, it is most effective and efficient to intervene on the highest possible level. 
Macro level conditions and interventions set the stage for the functioning of the system on lower 
activity levels, corresponding with the sequence of walking and sojourning decisions: activity 
choice, destination choice, mode choice, route choice, walking behaviour (orientation, speed), 
actual walking and sojourning (interaction). It is therefore most sensible to start intervention 
program development with looking at the practical options for intervening at the macro level, then 
deal with the meso level and finally with the micro level (Methorst, 2000). The principle is pictured 
in figure 4. 
 

The Fundament 

focus on: Policy Preconditions 

 

 
 
 

 
 
 
 
 
 
 
 
 
 

Lifestyle - Strategic level 

focus on: Travel Preconditions 

Tactical level 

focus on: Latent problem causes 

Operational level 

Focus on: traffic behaviour 
 

Figure 4  Cascade of interventions (Methorst et al, 2010) 
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4. Analysis 

4.1. Facts 

There is ample evidence that mobility, including walking, relates to people’s needs and abilities as 
well as the opportunities that are offered to them. For example: people need food. To get food 
they need to go to a supermarket. For that they need the ability to travel. One can only do that on 
foot if there is a supermarket within walking distance and when the conditions along the way are 
good enough to actually reach the supermarket. 
 
Behaviour takes place on several planes: on the general lifestyle level (where to live, employment, 
holiday decisions etc), on the day to day strategic level (where to go, when and how), tactical level 
(which route to take, attention level, how quick to move) and operational level (how to walk and 
react to traffic and others in the environment).  All these planes need policy attention. 
 
In practise many problems with regard to walking are hidden from the policy maker’s sight. They, 
like most people, see particularly what problems they have themselves, and not so much what 
others experience. As most of them are male, between 25 and 50, in good health, having a fair 
income and owning a car, they do not automatically see what less fortunate people experience. 
Furthermore, with regard to walking and sojourning, there are many biases in statistics and 
information.  Comprehensive analysis is needed to uncover (partially) hidden matters, pretty much 
like forensic sciences which the police applies in serious criminal cases and ‘5 times why’ in 
accident investigation. 
 
With regard to abilities and opportunities children, the elderly, persons with mobility handicaps and 
low income persons often are captive walkers, meaning that they do not have an alternative for 
going on foot. They are also less able to cope with difficulties while walking; they have special 
needs.  
 
Pedestrian mobility includes both door-to-door walking and walking to and from other modes. On 
average walking to and from other modes takes almost as much time and energy as door-to-door 
walking. The average total time spent walking is about 100 hours per year per person. As 
mentioned above, there is however inequality in mobility opportunities. About 50% of the 
population does not have choice to go by car. For the elderly essential trips concern trips related 
to services/health, social contacts, exercise. For them proximity is a crucial requirement. 
 
Sojourning can be seen as an objective in itself. It is estimated that average time spent in public 
space for sojourning reasons equals the total walking time: about 100 hours per year per person.  
 
Regarding safety and security in statistics and the public’s perception is seriously biased. From 
Dutch and Swedish studies it appeared that the dominant accident type is falls. There are 4 – 9 x 
more victims from falls than by traffic accidents. Furthermore, it became clear that, as a road user, 
the elderly are not risky, but at risk.  
 
Regarding satisfaction, there is hardly any information available. This makes it difficult to develop 
suitable strategies for improvements, as the only reference then is the perception of the 
policymaker.  
 

4.2. Expected changes 

From both the PQN and OECD/ITF projects we learned that major trends affecting the pedestrian’s 
position are: 
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1. Ageing of the population:  
• The number of persons with limited abilities will increase substantially, demanding higher 

quality levels of the walking environment 
• The total work force will not increase, but the demand for services will increase 

substantially; there will be insufficient capacity regarding services and support 
• The number of fragile persons will increase, leading to larger numbers of casualties, even if 

the number of accidents does not increase 
• More people will have free time 
• As the elder’s average level of education and the income grows and they are more used to 

quality offered, they will have higher expectations regarding free time and recreation 
 
2. Increasing car dependency:  

• There will be growing inequality of access to transport, making larger numbers of people 
dependent on help of others or just suffer the consequences.  

 
3. Increasing car and HGV traffic:  

• More traffic on the roads means that in particular the less able population will have trouble 
and increased risk while crossing the (main) roads 

 
4. Climate change:  

• There will be more weather extremes: wind, heat, cold, rain, snow. This leads to 
suppressed mobility, and increased risk of falls and risk in emergency situations and 
disasters  

 
5. Increasing raw materials prices:  

• As raw materials like oil, iron and precious metals will become rare, their prices will go up. 
Consequently transport will be less affordable 

 
6. Call for healthier lifestyles: 

• As the average population became richer, they also be more obese, consume more alcohol 
etc. This brings about substantial health and services/support expenses, which need to be 
covered or rather prevented. 

 
7. Governments will lose power and influence, and they will have lower investment budgets. 
 

4.3. Context and preconditions 

In practise the existing preconditions regarding walking policy and policy implementation 
determine their aims, ambitions, effectiveness and efficiency.  
 
Public opinion, which heavily influences the practitioners and politicians opinions and attitudes, is a 
first determinant. Currently the common idea is that walking is a choice and not really a problem 
as there are good alternatives (Amato, 2004). This opinion needs to be corrected, because in fact 
about half of the population does not have good alternatives. They suffer the consequences of 
increasing car-dependency (Risser, 2010). And it will get worse. 
 
A second factor is knowledge, particularly practitioner's and decision maker's knowledge. Up till 
now walking received little scientific attention. This seems to be shifting, however. Poor data 
availability, resulting in low potency arguments and biased conclusions, is an additional obstacle. 
In many cases adequate knowledge about walking is absent on the work floor level.  
 
A third factor is willingness to intervene and improve. There appears to be no strong walking 
advocacy as negotiator; stakeholders without power have most to lose; there is little economic 
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drive: no financial interest; low cost facilities. It is clear from many studies that walking is a 
solution to many urgent problems, such as lack of space, Health, Environment, Raw materials 
shortage, Security,… Much effort needs to be put into advocating the idea that walking indeed 
provides a solution.  
 
It is not yet clear what the benefits of walking are for the larger system. This still is an area that 
needs to be substantiated. The PQN study includes some theoretical considerations, and very 
recently the WHO presented the HEAT Checklist for assessing the economic benefits of walking.  
 
Another obstacle is that the financial benefits do not flow back to the payer of the measures. Local 
authorities do not get the benefits: these are spread over the general population and are hidden, 
indirect savings for national governments. 
 

5. Solutions 
 
I strongly recommend to apply the Cascade principle, by first setting the stage by taking care that 
adequate preconditions for concrete measures are in place. Crucial activities in this regard are: 
 
a.  General preconditions, resulting in the proper atmosphere for the improvement of walkability 

conditions: 
• Building awareness of economic and social benefits of walking and sojourning 
• Data collection and management 
• Monitoring and evaluation of policy implementation 
• Knowledge management and research planning; proper education of practitioners 
• National guidelines, Policy papers and ‘carrots’ to provide direction and empowerment 

 
b.  Strategic activity level measures 

• Enforcement of proximity of services in land Use 
• Improvement of connectivity, accessibility, conspicuousness and information 
• Promotion of awareness of attractiveness and  true opportunities 
• Road classification: separation traffic flow – sojourning 
• Organisation of falls prevention training 

 
c.   Tactical activity level measures 

• Route guidance 
• Provision of shortcuts 
• Network safety improvements 

 
d.  Operational activity level measures  

• Forgiving pavements and roadsides 
• Safe crossing facilities 
• Improved convenience, conspicuousness and comfort of walking facilities 
• Systematic maintenance, removing obstacles and cleaning; organise winter maintenance 
• Control of absence of obstacles in pedestrian space 
• Permit policy for works in progress, warranting obstacle free and safe movement of 

pedestrians 
• Monitoring and evaluation of usability of public space 
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6. Recommendations & Discussion 
 
My statements for the discussion, based on the PQN and OECD/ITF work are: 
 
• Target on independent mobility of key groups of citizens, particularly for the ones that have 

most difficulty coping with the system, such as the elderly; tackle car dependency 
 
• Invest in positive awareness building: we can solve the matter 
 
• Evolving communities necessitate comprehensive studies: 

o Rule: Garbage in – garbage out  
o Quest for the unseen (Forensic principle, 5 x Why?) 
o Undetected problems can become terribly expensive 

 
• Apply the Cascade principle: ad-hoc and purely reactive approaches may waste money and 

energy. 
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