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Editorial 
 

With less than two weeks to go to the 

Copenhagen Climate Change Summit, 

what would all of our authors and 

subscribers labouring away in the 

vineyards of sustainable transport really 

want the decision-takers to do?  For the 

purposes of this brief discussion we will 

not dwell on whether or not they are able 

to or want to make decisions, but move 

immediately on to what they might do if 

we assume ability and a will to act.  Let 

us assume that the planet and all its 

species is/are facing a significantly 

elevated probability of catastrophe linked 

to climate change.  Let us assume that 

the probabilities of severe consequences 

are positively correlated with greenhouse 

gas emissions.  The more of these gases 

we produce and the longer they live in 

the atmosphere, the more likely they are 

to drive planetary systems towards some 

of these negative consequences: 

 

 Switching off of the Gulf Steam 

with large temperature drops in 

NW Europe  

 Higher atmospheric temperatures 

releasing carbon locked up in 

tundra and adding non-linear 

change to carbon build up and 

concentration (runaway 

feedback) 

 Rising sea levels wiping out large 

areas of densely populated 

territory e.g. coastal Bangladesh 

 Ice shelf/sheet/glacier melt 

reducing the area covered by 

reflecting white ice and adding to 

the area covered by absorbing 

darker colours (i.e. the sea) 

 More disease related to insect 

vectors and the spread of disease 

 More Katrina type disasters 

 Large scale out-migration from 

environmentally stressed areas of 

the planet 

 Loss of food production 

 

We can of course dismiss all this as 

nonsense, but on the balance of 

probabilities and on the consideration of 

precautionarity, and on the evidence of 

win-win situations, it would be a mistake 

to be dismissive. We already have 

enough understanding of transport 

problems to realise that sorting out 

climate change can also sort out air 

pollution and reduce the 3,000 dead 

bodies every day associated with our 

love of large metal boxes hurtling around 

our streets and roads. There is very little 

to lose from a huge programme of 

carbon reduction in transport and a great 

deal to gain. 

 

In a rational, precautionary world 

concerned with social justice, health and 

happiness it would be reasonable to 

expect our political leaders in 

Copenhagen to agree to some basic 

changes in the way governance, policy 

and justice work. We could quite 

reasonably expect: 

 

 A commitment to reduce 

greenhouse gases from all 

sources including transport by a 

minimum of 80% by 2050 in the 

EU, US, Australia and all OECD 

countries 

 

 The adoption of a “no excuses” 

policy framework. All transport 

modes will produce a reduction in 

greenhouse gases by 80% 

including cars, trucks, shipping 

and aviation 
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 All reductions will be “real” and 

will not be the result of fancy 

arithmetic related to emissions 

trading or investing in schemes 

elsewhere in the world that 

enable carbon credits to be 

purchased 

 

 All transport modes shall have all 

external costs fully internalised 

(moving around will cost more) 

 

 Cities will be re-engineered to 

foster significant increases in 

walking and cycling and to 

reallocate highway space so that 

as much space as possible is 

allocated to zero carbon modes 

 

 Transport subsides of all kinds to 

high speed trains, aircraft, 

aviation and trucks shall cease 

 

This would make a good start but of 

course it won‟t happen. Our political 

leaders do not have the will to deliver 

serious climate change policies and do 

not believe that a low carbon future is 

both possible and desirable. In this sense 

they have taken up exactly the same 

position as those politicians in the UK 

and France and Holland in the late 18th 

century who argued strongly in support 

of slavery. It was possible at that time to 

put forward a strong argument in favour 

of slavery just as it is now possible to put 

forward strong arguments for a business 

as usual scenario based on fossil fuels, 

hyper-mobility, globalisation and free 

trade. The slavery debate now looks 

quite shameful. How could senior 

politicians and business leaders argue in 

favour of slavery? Nevertheless, they did 

and several votes in the UK House of 

Commons rejected attempts to abolish 

slavery. This is the scenario for 

Copenhagen. How can senior politicians 

and world leaders duck and weave and 

dodge and not agree “no excuse” carbon 

reduction strategies to be in place as 

quickly as possible? Nevertheless, they 

will and once again it will be shameful, 

but this time we are up against the clock 

and we may well not have the luxury of 

several repeated attempts that worked in 

favour of the anti-slavery campaign. 

 

 

John Whitelegg 

Stockholm Environment Institute 
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Abstracts & Keywords 

 

Cooperative web-based bicycle routing database for trip planning, including 

dynamic weather integration  

Marcus Wigan, Poul Grashoff, Fred van der Wouden 

 

Route finding is a key aspect of travel of 

all kinds, but the costs of inaccurate 

information are highest for human 

powered transport (bicycles and 

pedestrians). Even in the Netherlands, 

with the extensive provisions for bicycles, 

management of routing information 

which caters specifically for bicycle rider 

needs has many failings. The present 

paper describes a process, tools and 

large scale operational experience 

developed by Demis (with their 

BicycleNetter) to address these 

information shortfalls, making use of 

rider input on a continuing basis, and 

delivering a bicycle trip planning system 

that is the more reliable for it. Over a 

million user input network and 

information input and update edits had 

been recorded by the end of 2008, and 3 

million by mid-2009. The system has 

been adopted by six Dutch provinces, 

and the number is growing. Recently, as 

part of the RoadIdea EU FP7 project on 

innovations in transport, a real time link 

to the Dutch weather service 

(www.knmi.nl) was added, and made 

part of the trip planning system, as well 

as the Google Location Based Services 

Application programming interface. The 

novelty of linking routing systems with 

real time meteorology data in a  usable 

form may be of value to others aiming to 

add such capacities to their forward 

programs. This successful overall model 

for harnessing user participant 

knowledge (aka “crowd sourcing‟), linked 

to what is clearly an ITS system, shows 

both that ITS has major and appreciated 

benefits for human powered as well as 

powered vehicle, and that crowd sourcing 

is a viable mode of participation in ITS 

for human powered transport. All of the 

operational planning systems that are 

online have direct URLs provided here. 

The governance, data access and costing 

issues raised by this emergent strategy 

for community participation in transport 

planning and provision are highlighted. 

 

Keywords: Route finding, The 

Netherlands, BicycleNetter, bicycle trip-

planning systems, user participant 

knowledge. 

 

School Travel Modes Preferences in Dar Es Salaam City 

Bwire, Hannibal 

 

School travel usually takes place at peak 

hours and has the same starting point 

and destination every day. It is therefore 

often easier to target school trips with 

road safety programmes and certain 

travel demand management strategies 

like shared services. In many ways, 

walking and cycling are ideal ways to get 

to and from school, though other 

countries have invested in school bus 

transport for school children. Many 

African cities including Dar es Salaam 

have done little to promote sustainable, 

safe, comfortable, secure, affordable and 

http://www.knmi.nl/
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environmentally friendly school travel. 

Additionally, little is known about how 

school children would like to get to and 

from school, the factors that influence 

school travel mode choice and the 

potential of measures that have 

improved school travel in other countries. 

This paper presents the current and 

preferred modes of travel to and from 

school based on a survey that involved 

18 schools in Dar es Salaam city. In 

addition, the paper identifies several 

factors that influence the use of available 

school travel modes. 

 

Keywords: School Travel, Travel 

Behaviour, Africa, Cycling, Walking, Non- 

motorised Travel 

 

 
Traffic Systems for an Improved City Environment 

A Study of how Traffic and City Planning Affect Traffic Safety, Environmental 

lmpact and the City Environment 

Lars Ekman, Lena Smidfelt Rosqvist & Pia Westford 

 

This report discusses how traffic safety, 

environmental impacts and city 

environment interact within traffic and 

city planning. Principle actions are 

structured in different levels of planning. 

The report stresses the importance of 

always keeping an overall view of what 

effects different actions have on the 

different levels whenever planning cities 

or traffic. 

 

Keywords: Structured planning, 

sustainable transport, dependency on 

motorised transport, efficient travelling, 

quality optimisation 
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Cooperative web-based bicycle routing database for trip 
planning, including dynamic weather integration  
Marcus Wigan, Poul Grashoff, Fred van der Wouden 

 

1. Introduction 

Intelligent Transport Systems (ITS) have 

been developed with powered vehicles - 

mainly cars, trucks and buses - in mind. 

In general, ITS requires three basic but 

different elements to be combined: 

 Sensing 

 Computing 

 Communications 

These developments have proceeded 

taking into account standards for 

communication and computing, as well 

as geospatial standards and sensors that 

are either infrastructure based or vehicle 

based (sometimes both). Consequently, 

communications may be one way or bi-

directional. Sensor information can be 

used to modify or inform driver or road 

manager behaviour or responses. In this 

sense, both human drivers and managers 

also include automated response systems 

that may have control of (for example) 

traffic lights which sense and respond to 

the type of vehicle approaching. 

This series of processes has in general 

neglected vulnerable road users, as they 

rarely carry sensors or are not yet 

amenable to automated response 

modification. Initial trials of intelligent 

speed management systems still require 

refinement to take full account of the 

driver-vehicle systems dynamics to move 

successfully from informative to active 

automated vehicle management. The 

distinction between information provision 

(on which ITS users may or may not 

act), and automated systems where 

active vehicle-vehicle and vehicle- 

infrastructure interactions may take place 

without driver intervention is critical for 

vulnerable road users and their very 

different movement and control 

dynamics. 

While extensions of the more demanding 

ITS systems designed primarily for 

powered four-wheeled vehicles to two 

wheeled and pedestrian movements is 

still in its infancy, the cost of providing 

sensor and informative ITS facilities to 

these vulnerable groups has been 

dropping very rapidly. 

The most successful general ITS tool to 

date has been navigation using GPS. All 

that is needed once the mapping and 

communications infrastructure is in place 

is a GPS unit with built-in maps and 

communications with satellites (or, at a 

pinch, mobile cell network towers). The 

location information then available can 

be - and is - used in many different ways 

for ITS applications on land, sea and air. 

The growth of the mapping and 

communications infrastructures have 

been sharply accelerated by the inclusion 

of location facilities in mobile phones; the 

increase in power of such phones has led 

to the availability of multiple planning 

and navigation systems that multiple 

planning and navigation systems 

(CoPilot, Map on Apple iPhones, and 

Google variants on Android phones being 

only a few of them). The drop in cost of 

mobile phones has allowed wide access 

to such navigation systems – but so far 

the greatest general takeup by the 

community at large has been with 

specialised GPS units. Both dedicated and 

mobile phone variants can be used by 
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bicycle and Powered Two Wheeler (PTW) 

riders, or by pedestrians...  

 as planning tools prior to travel 

 as a location verification service on a 

trip 

 to find buildings or activities of 

interest nearby on a trip 

 to provide navigation, route finding 

and active advice on route 

Focussing on bicycles and pedestrians 

(Human Powered Transport-HPT), these 

systems offer as yet only partial on-route 

solutions, due to the constraints of 

weight, weather vulnerability and the 

awkwardness of 

mounting/holding/viewing/controlling the 

devices themselves. 

For HPT there are two areas where 

developments offer cost effective 

benefits; 

 planning prior to deciding to travel 

 during travel 

Planning routes and rides/walks requires 

more detailed and accurate maps than 

are usually available, as bicycle routes – 

even in the Netherlands – do not always 

have clear signage, or the expected 

continuity does not arise due to 

complications, unfortunate discontinuities 

in the detailed HPT infrastructure 

implementation, in the routing 

movements permitted or those neither 

permitted nor provided for. 

Although popular hand held GPS systems 

such as TomTom, offer „walking and 

bicycle‟ routing, these fundamental 

problems of detail (to powered vehicles) 

are not always included or accurate when 

included at the level and style required 

for HPT routing – and are proportionately 

more important for these „slow‟ modes. 

An obvious approach is to „crowd source‟ 

(or gather from a large user community) 

such information from GPS users. This 

has been done to a limited extent by 

TomTom, which has a map update 

function that allows users to upload 

unvalidated map changes and errors to 

the TomTom website. These are then 

shared with the user community of this 

proprietory system and added the 

proprietory NavTech maps used by 

TomTom. This is an example of user 

participation in data collection and 

correction with many similarities to 

WikiPedia, and many of the same 

potential problems in the case of errors 

and (intentional) misspecifications. 

Another open (data) source oriented 

approach to crowd sourcing of network 

data and maps can be found at 

www.openstreetmap.org. Volunteers all 

over the world can contribute to the 

network in their area. Some data 

providers such as AND (www.and.com) 

have provided OpenStreetMap their 

network‟s map data as a basis for the 

community to cooperatively improve on 

and extend. 

At this stage, planning routes for HPT is 

not very well served, and there is plenty 

of room for improvement and the 

construction and delivery of planning 

systems that are open, well supported by 

the user community and readily 

accessible. This paper addresses one 

such system, developed by Demis BV of 

Delft in The Netherlands, which has 

already exceeded 3 million edits in 

operational use in just part of the 

Netherlands, and the way in which this is 

structured and delivered is described. 

The second area of ITS that has yet to 

make itself felt in HPT is the 

communications area. This is in addition 

to location based services such as GPS, 

as well as a tool in its own right. This 

broader potential is one of the basic 

http://www.and.com/
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themes of the European Union RoadIdea 

Framework 7 project (www.roadidea.eu), 

which is focussed on two unusual aspects 

of ITS;  

 Innovation processes that can be used 

to identify and anticipate innovative 

ITS applications 

 Full integration of weather factors into 

ITS services and provision 

The relevance of weather to human 

powered transport is clear. It is harder to 

avoid, and rain (let alone snow or ice) is 

a greater disincentive to taking a 

particular route or making the trip than it 

would be for a car.  

The steady convergence of portable 

devices now offers telephone, mapping, 

navigation and mobile internet in one 

package. This would appear to offer the 

opportunity to integrate weather and 

routing information via a mobile phone- 

but once again the Intellectual Property 

agreements with real-time weather 

providers presents itself as a further 

barrier. 

Integration of weather and navigation 

information with mobile telephones is a 

fundamental area where innovations are 

expected and occurring, and these three 

elements recurred in a variety of 

different forms and applications in the 

RoadIdea project innovation identification 

sessions. The ideas integrating snow and 

fog incidence with vehicle and travel 

requirements that arose are not as 

important for human powered transport 

as significantly fewer journeys are made 

by bicycle etc during such conditions: 

these services are and will continue to be 

more relevant – and important – for 

trucks and cars. The Demis system 

described in the present paper is one of 

the first deployed in public to integrate 

realtime weather data with specialised 

routing support – certainly the first for 

bicycles. 

There is strong evidence that secondary 

tasks (use of mobile phones etc) create a 

serious danger to road users; this is 

beginning to be recognised beyond hand 

held mobile telephones to include other 

forms of communication and information 

assistance devices, but the danger or 

otherwise is still not yet well resolved in 

public or legislative minds. Vulnerable 

road users (bicycles, pedestrians and 

motorcyclists) have the most to gain 

from reducing this problem. 

There have already been cases of the use 

of hand held GPS devices in vehicles 

being the subject of fines. Hand held 

video displays generally are now 

addressed as a safety issue and 

legislative action has been taken. This 

emphasises the pre-trip planning aspects 

of routing, navigation and weather 

circumstances over en-route advice. 
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Figure 1: Transportdirect: the major UK 

multimodal travel planner as at mid-2009 

 

The Bicycle cooperative route and map 

refinement process, the inclusion of 

weather in bicycle trip planning, and the 

public availability of such services; plus 

the design, description implementation 

and technical experience with an 

operational system are covered here. 

While some excellent Government 

provided or led overall multimode route 

planners are available (such as the UK 

Governments‟ www.transportdirect.info), 

they have been costly, slow to implement 

and adapt and still do not handle HPT 

issues well (Fig.1). No tailored on-route 

facilities are yet implemented in 

transportdirect to reflect location specific 

and real time variations while on a 

journey, although mobile internet access 

to the basic system is of course always 

possible. 

 

The figure shows the first trial inclusion 

in July 2009 of trial bicycle-specific 

facilities in the large scale UK 

Government official national multimodal 

routing system which encompasses all 

motorised road, rail and bus timetabling 

and movements. A substantial fraction of 

these new facilities reflect proposals put 

to the transport direct managers by 

Demis, as a result of Demis‟ several 
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years of BicycleNetter operational 

experience in delivering bicycle routing 

support in the Netherlands. 

We propose (and have already 

demonstrated) an even closer operational 

link between the two styles of pre-trip 

planning provision and participation, and 

focus here on the HPT requirements as 

tested in the information marketplace 

using the crowd sourcing approach. The 

most encouraging first efforts of the UK 

transportdirect to address HPT 

requirements are shown in Fig. 2, but of 

course do not include the more advanced 

weather integration already operational 

in the Demis BicycleNetter. 

 

Figure 2: Transportdirect: the initial cycle 

planning provisions released on 1 

Aug2009 

 

2. The Demis BicycleNetter 

System Description 

The problems of securing public access to 

reliable detailed bicycle routing and 

facilities were encountered by bicycling 

specialists with access to an Open GIS 

Compliant MapServer and skills in GIS. 

Consequently both the skills and the 

motivation were there to create a 

prototype system to address these 

issues. For successful and specialist user-

relevant route and planning advice 

information about both locations (nodes) 

and the connections between them 

(vectors), such  as roads, rights of way 

and paths are also required. The ability 

to check, verify, edit and add to both 

locations and connections is needed. The 

necessary technical components required 

include: 
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 A basic road and facilities vector map 

 The ability to edit these vectors, 

nodes and their associated 

information over the web 

 Compliance with OpenGIS standards 

to ensure maximum portability of the 

approach 

 

2.1 Basic tools 

The Demis MapServer (see 

www.demis.nl) meets these 

requirements. The need for a base map 

is clear, but the need to edit vectors on 

the map is less obvious. GIS systems 

comprise several different types of data 

structure, the most common being 

rasters (bit map images with no other 

structure: i.e. a ‟picture‟ of a map rather 

than a detailed data structure - the major 

component of Google‟s current Mapping 

tools) and vectors, where directed links 

(i.e. pathways connecting point A to 

point B) are held as a separate data 

structure, often overlaid on a raster. 

Road and other routing networks are 

networks of vectors, i.e. directed links 

between one point and another. 

Navigating through a road or bicycle 

network requires that one restricts ones 

movements to these links, and their 

connectivity is vital.  

The significance of the OpenGIS 

standards for the basic hosting tool is 

that these are clearly defined standards 

for communicating with raster and vector 

entities, on and off the web. Anything 

that complies with these widely accepted 

standards can be used in place of, for 

example, the Demis MapServer, reducing 

the importance of choosing any specific 

tool. 

A tool called the Internetter had been 

developed to allow data to be entered 

and edited over the web as a key part of 

the data collection stage of the Reorient 

EU Framework 6 project 

(www.reorient.org.uk) on railways in the 

EU. This has subsequently been extended 

to allow the EU Framework 6 WorldNet 

project (www.worldnet.eu) to secure 

wide ranging input of freight movement 

data. There is public access to the 

WorldNetter test editor (Fig.3) at 

http://www3.demis.nl/worldnettertest/1.. 

Editing of more than simply the vectors is 

supported, additional information can 

also be added, as well as link and other 

aspects of the network parts of the 

maps. Google maps can be linked as an 

image overlay to visualise the areas over 

which the networks run, and the point 

locations can be done in Google maps 

(using .kml), the vectors and the editing 

of these cannot at this point readily be 

done within Google maps. Perhaps in 

future this will be an additional public or 

paid facility offered by Google. 

The amount of information that can be 

fed through web connections is often 

severely limited, compared to the density 

of information held in GIS systems. 

Consequently the standard approach is to 

send only the information bounded by 

the area covered by the screen used to 

view it on the receiving equipment, and 

preferably only the changes between 

successive screens. One way to do this is 

to use a highly efficient screen display 

tool such as Flash, and communicate 

between the GIS data source and the 

Flash client in the receiving device using 

XML with the necessary links between 

this XML communication and the GIS tool 

handled at the server end. This has been 

done in the Bicycle route editor and 

viewer (subsequently referred to as the 

                                                 
1 Enter username test and password test, and 
Zoom in so the network becomes visible 

http://www.demis.nl/
http://www.reorient.org.uk/
http://www.worldnet.eu/
http://www3.demis.nl/worldnettertest/
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„BicycleNetter‟ for brevity, although the 

highly efficient binary mode version has 

been used in this family of systems), and 

so anyone wanting to use any system 

with BicycleNetter behind it needs only a 

W3C compliant web browser and the 

corresponding Flash client installed at 

their end. 

This avoids any special features being 

required at the user end, yet enables the 

full range of functions to be provided. As 

an example of how this simple approach 

allows fast and clean mapping services to 

be used without any special 

programming, software or equipment, a 

range of many types of maps with 

interactive displays and menus can be 

viewed under „Maps‟ on the ReOrient 

project website (www.reorient.org.uk). 

Figure 3: Worldnetter test editor, 

showing road type and number of lanes  

 

Also on the ReOrient site (but, 

unfortunately, necessarily only available 

to those with additional login privileges) 

is the InterNetter version, which allowed 

data on nodes and links for the eastern 

EU railway system to be built up in an 

immediately usable form at every point 

as they were collected, corrected and 

verified.  

The RoadIdea network editor is public at: 

http://www3.demis.nl/roadideaplanner/e

ditor.aspx3. 

Once Flash clients are generally available 

for smart cell phones (they are as yet not 

available for the Apple iPhone series, 

although workarounds are now beginning 

to appear4), this will allow planning and 

mobile real time access to these systems, 

and the editing function with photo 

integration allowing onsite updates on 

items needing enhancement, 

visualisation or correction. Once in wider 

use, this will then allow on-route access 

                                                 
2 a username and password is available from 
any of the authors 
3 a username and password is available from 
any of the authors 
4http://www.adobe.com/devnet/logged_in/aba
nsod_iphone.html 

http://www3.demis.nl/roadideaplanner/editor.aspx
http://www3.demis.nl/roadideaplanner/editor.aspx
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to routing systems to realtime supported 

systems such as the proven Demis 

BicycleNetter as iPhones are suitable 

mobile systems to use on a bicycle (or 

indeed on foot), where realtime and 

short term route-specific weather 

forecasts will be valued... and on-route 

adjustments to the facilities encountered 

can be submitted, as provided for by the 

BicycleNetter. 

This highlights the problems of success; 

who monitors the accuracy and reliability 

of such edits? Who audits the added 

information?  

These are issues that have indeed arisen 

in the Netherlands for the BicycleNetter, 

and later on we consider the takeup and 

operational issues of the live experience 

of making such a service publicly 

available on a mass scale over some 

years.  

This has already been done in the 

Netherlands and the accumulated 

experience can now be used by other 

places wishing to offer similar services to 

bicycle and HPT users. 

The basic user-taste specified variants in 

route construction were of course also 

provided from the start (shortest, scenic 

etc). 

 

2.2 Integrating weather information 

Once real time information is added to 

the BicycleNetter then a new range of 

operational issues arise. Technically this 

can be readily achieved, and has been. 

However the BicycleNetter services now 

operating in the Netherlands were 

originally designed mainly to support the 

quality of trip planning in advance. As 

voluntary input steadily improves the 

level of bicycle-specific details and 

accuracy, the basic map becomes more 

and more reliable for the special needs of 

cyclists.  

Adding a real time component does two 

things: 

 Allows trip planning feedback to 

include things that change continually 

while planning 

 Raises the question of providing 

information or warnings while riding 

The RoadIdea project is focussed on 

innovations in ITS, and one of the Ideas 

identified at an early stage was routing 

and information services tailored 

specifically for minority road users (such 

as powered two wheelers) and human 

powered transport. Some of the ideas 

indentified in the innovation process were 

then selected for pilot explorations to test 

the practicality and possible 

implementation frameworks [1]. The 

ideas have a strong emphasis on 

including weather factors, as 

meteorology and weather information is 

still poorly integrated into ITS and 

transport services, and the RoadIdea 

team includes many weather information 

and analysis members. 

The Ideas process is of intrinsic interest 

as an innovation process itself, and the 

RoadIdea website is specifically open for 

external participation comment and input 

through the RoadIdea Wikis at 

www.roadidea.eu 

(www.roadidea.eu/community/wikis/Inno

vations/Home.aspx), and do not require 

logging in or identification. This site will 

be open until late 2010 and readers are 

encouraged to review it and add their 

own comments, ideas, links and inputs. 

And also to explore BicycleNetter and its 

progressively more advanced Location 

Based weather services as they are 

continuously added.  

http://www.roadidea.eu/
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The Google LBS (Location Based 

Services) API is the latest to be added to 

the version publicly accessible on the 

RoadIdea website cited above, and allows 

detailed locations to be derived 

automatically even when no GPS chip is 

present. Other similar location support 

facilities are now emerging5, allowing a 

steadily wider range of mobile devices to 

be supported. 

The whole field of ITS and human 

powered transport and vulnerable road 

users has as yet not attracted very much 

professional, research or policy attention, 

and one of the ways of securing a 

broader balance in such ITS work is to 

position ideas that link the needs and 

demands of these minority groups.  

The BicycleNetter is a first concrete and 

operationally proven step along this road 

of converting a vague possibility to a 

concrete example where user demand 

has been established. This is very much 

the case for BicycleNetter in The 

Netherlands with its wide uptake. 

The RoadIdea addition is to link real time 

weather data to the planning system 

(Fig. 4), and so provide better route and 

trip advice that just a map of connections 

                                                 
5http://mobiforge.com/developing/story/devel
oping-location-based-services-introducing-
location-api-j2me 

can allow, as the weather changes all the 

time.... 

The technical requirements are: 

 Access to a real time weather feed 

 Linkage into the BicycleNetter map 

server 

 Permission to access the weather 

data. 

All these steps have been taken, and can 

be explored by any interested reader or 

potential user at the RoadIdea website. 

The change to add real time information 

to the BicycleNetter brings it several 

steps closer to the broad vision of the i-

Travel EU Framework 7 project 

(http://www.i-

travelproject.com/en/news/) which 

includes suppliers working towards 

integrated travel information available on 

a mobile base. One example of such a 

proprietory system is TomTom Traffic, 

where commercial sources of traffic data 

are fed to TomTom users with mobile 

connections. 

 

 

Figure 4: Rainfall prediction in blue added 

along the suggested route (more rain is 

darker) 

 

 

 

http://www.i-travelproject.com/en/news/
http://www.i-travelproject.com/en/news/
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The differences that are important for the 

far less well resourced human powered 

transport area are the need to access 

Open Source data and to avoid closed 

systems. 

 

2.3 The Open Data issue 

While commercial licensing of geospatial 

data has hamstrung the development of 

many geospatial services for many years 

in administration where such data is 

closely held and licensed in an expensive 

and restrictive manner, in parallel with 

the Open Source software movement 

there has been a gathering momentum 

for an Open Data thrust. 

There have been strong movements by 

professional geographers recently in the 

UK (“Free Our Data”) in response to the 

problems created by the tight and 

expensive licensing of geospatial data by 

the UK Ordnance Survey. 

The Open Streets movement has been 

creating road networks for open use, and 

these have been used in the 

BicycleNetter pilot implementation in 

RoadIdea.  The rainfall prediction data is 

made available for the duration of the 

Roadidea project by courtesy of the 

Dutch Meteorological Institute 

(www.knmi.nl). The data consists of a 1 

by 1 kilometre grid for which at 5 minute 

intervals rain intensity is predicted for 

the coming 2 hours. Background 

information is provided on the site of 

www.knmi.nl/~holleman. 

One of the immediately accepted Ideas in 

the first stage of the RoadIdea innovation 

process [2] was „Free Our Data‟, where 

the weather specialist, the transport 

specialist and the geospatial specialists 

all immediately agreed that this was a 

key to creating new and useful ITS 

services – and allowing them to become 

established. 

In the US context, most of this is already 

available, and GIS and transport 

information and mapping systems have 

been substantially assisted thereby. This 

approach is, however, not universally 

adopted outside the USA. 

Just as transport networks and detailed 

high quality geospatial information have 

proved to be a barrier to the creation of 

innovative ITS services, so too has the 

limited access to real time weather feeds. 

The inclusion of rain (actual and forecast) 

in detailed bicycle route planning is very 

helpful, and parallels the emergent (but 

still not widespread) efforts to include 

current and forecast fog, snow and ice 

conditions for trucks and cars. The 

development of data fusion methods for 

traffic and weather data for these 

purposes, and the linking of mobile 

phone warnings and planning services 

are the subject of other RoadIdea pilots. 

However the inclusion of bicycle and 

other HPT interests and special needs is 

novel, and brings bicycles into the ambit 

of „normal‟ ITS infrastructure and service 

development.  

Data is the key, and while weather real 

time links are the specific RoadIdea 

addition, and useful though it is, it is the 

enabling of crowd sourcing to build and 

make publicly available detailed bicycle 

specific data that has enabled the Dutch 

BicycleNetter services to be adopted and 

supported by users and governments 

alike. 

It is striking how, when a broad user 

focus is taken on ITS services that it 

becomes so clear both that human 

powered transport is not seriously 

integrated and responded to, and how 

much commonality there is in 
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communications and technical 

infrastructure issues and barriers that 

emerge. 

 

3. Crowd sourcing of bicycle network 

and attribute information 

The initial build up of bicycle-specific 

routing and detail data began as an 

entirely open access and voluntary 

process by bicycle riders. Once the 

momentum was set there was strong 

interest in the Dutch Bicyclist Union 

(www.fietsersbond.nl)  to make this a 

generally available and widely accessible 

comprehensive system, and they have 

played a major role ever since. 

The BicycleNetter has so far reached 7 

million links, and these form a single 

combined Netherlands-wide network. 

Different subsets of nodes and links are 

used for the „best‟ routes offered 

interactively. The problems of open 

sourcing data are all too evident from the 

experience of WikiPedia, where quality 

control of at least some entries became 

necessary once the scale grew beyond a 

quite small range. The same has 

emerged in the BicycleNetter usage (and 

of course OpenStreets). Quality 

assurance is essential once people begin 

to rely upon such crowd sourced data, 

although this process does not need to 

be onerous in the case of bicycle 

networks, it is desirable to have the 

actual final edits on the base network 

channelled through experienced people – 

volunteers or not. 

The enthusiasm of cyclists for this way of 

sharing vital information so all could 

contribute and see near instant results is 

evident. This was soon noticed by local 

and provincial governments in the 

Netherlands, and one by one they began 

to provide cooperation and staff funding 

support to the Bicycle Union to be able to 

handle the now rapidly increasing scale 

of the data initiative, and for the (rather  

modest) maintenance requirements for 

the software and server underpinnings. 

By mid 2009 there were six fully 

implemented door-to-door planners (all 

built the same data network, software 

and server infrastructure). The provinces 

(and URLs) are: 

 Drenthe 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-drenthe/ 

 Flevoland 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-flevoland/ 

 Friesland 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-friesland/ 

 Gelderland 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-gelderland/ 

 Utrecht 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-utrecht/ 

 Zuid Holland  www.zuid-

holland.nl/index/overzicht_alle_thema

s/thema_verkeer_vervoer/content_fie

tsverkeer/popup-ROUTEPLANNER 

 

Such door to door planners are not the 

only form of BicycleNetter that are 

possible. There are also five node 

planners operational at mid-2009. Node 

planners provide information on routes 

where there are direction signs to get 

you to the next node in the network, but 

of course can only be effective in areas 

that have installed the necessary node 

direction signs: 

 Friesland 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-friesland/knooppunten/ 

http://www.fietsersbond.nl/
http://www.zuid-holland.nl/index/overzicht_alle_themas/thema_verkeer_vervoer/content_fietsverkeer/popup-ROUTEPLANNER
http://www.zuid-holland.nl/index/overzicht_alle_themas/thema_verkeer_vervoer/content_fietsverkeer/popup-ROUTEPLANNER
http://www.zuid-holland.nl/index/overzicht_alle_themas/thema_verkeer_vervoer/content_fietsverkeer/popup-ROUTEPLANNER
http://www.zuid-holland.nl/index/overzicht_alle_themas/thema_verkeer_vervoer/content_fietsverkeer/popup-ROUTEPLANNER
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 Gooi-enVechtstreek  

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-

gooienvechtstreek/knooppunten/ 

 Utrecht 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-utrecht/knooppunten/ 

 Veluwe 

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-veluwe/knooppunten/ 

 Zuidoost Brabant  

www.fietsersbond.net/fietsrouteplann

er/fietsroutes-

zobrabant/knooppunten/ 

 

Long distance routes require a slightly 

different way of delivering the 

information, and there is now also a Long 

Distance Recreational Route Planner for 

the Netherlands (LF Routes have route 

signs and follow the „nicest‟ bicycle paths 

in the Netherlands). This can be explored 

at:  

www.fietsersbond.net/fietsrouteplanner/fi

etsroutes-recreatieveplanner/. There is 

also a European Long Distance Bicycle 

Route Planner set up, at 

www.fietsrouteplanner.eu/planner 

 

The BicycleNetter system is equally 

effective if applied to other forms of 

human powered transport routing, on 

and off road. An example of such a 

system built using the BicycleNetter is 

the Recreational walk-bicycle-canoe 

planner for Nature Park Alde Faenen in 

Friesland, which can be explored on line 

at 

www.fryslan.nl/binfo4/aldefeanenplanner 

 

4. Why has it taken so long? 

The lessons from this experience are that 

if proper attention is paid to vulnerable 

and human powered modes of transport 

that it is now perfectly possible to deliver 

– at modest cost – highly effective and 

enthusiastically supported systems that 

are quite clearly in the ITS family – yet 

have as yet not achieved the recognition 

and support that they justify. 

As already recognised, and swiftly 

implemented with major community 

input as well as official requirements 

funded in the usual manner for 

government purchases, the recreational 

planning, on and off road, documentation 

of trails suitable for human powered 

transport can all be encompassed in the 

broader transport framework. Taken 

seriously, these enhance the view of the 

„transport network‟ to include all the 

myriad of small lanes, lanes, walkways, 

rivers, dykes etc that these modes use. 

Transport is not just about road or rail or 

even waterway systems, where heavy 

powered transport modes tend to 

dominate the capacity, the attention and 

the resources. 

The reason for this neglect is not only 

that the vulnerable modes (pedestrian, 

bicycle, electrically powered cycles, 

mopeds, motorcycles etc) attract limited 

attention in transport planning, and so do 

not usually form part of an integrated 

operation at a policy level, but they also 

tend to be associated with „leisure‟ (if not 

also „safety problems‟) in a motorised 

world. 

Since leisure and non-work-journeys 

have slowly come to overwhelm the 

classic „Journey to Work‟ volumes that at 

one time were the sole serious interest in 

personal travel provision (Work and Non-

Work being the limit of many early and 

even some more recent policy and travel 

analyses) there has been a slow (if 

uneven) shift to recognise the different 

kinds of roles and contributions of the 

http://www.fietsersbond.net/fietsrouteplanner/fietsroutes-zobrabant/knooppunten/
http://www.fietsersbond.net/fietsrouteplanner/fietsroutes-zobrabant/knooppunten/
http://www.fietsersbond.net/fietsrouteplanner/fietsroutes-zobrabant/knooppunten/
http://www.fietsersbond.net/fietsrouteplanner/fietsroutes-recreatieveplanner/
http://www.fietsersbond.net/fietsrouteplanner/fietsroutes-recreatieveplanner/
http://www.fietsrouteplanner.eu/planner
http://www.fryslan.nl/binfo4/aldefeanenplanner
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various vulnerable modes. Sadly, this has 

occurred in a sectarian and stratified 

manner, often on univariate value 

systems (such as „health is good‟) rather 

than a balanced integrated approach to 

servicing all these diverse mobility modes 

to secure the best balances in their use 

and securing their various different 

advantaged and disadvantages. 

 The basic BicycleNetter was a 

voluntary individual initiative by GIS 

expert enthusiasts at Demis – yet the 

leverage of efficient web tools, crowd 

sourcing and fast feedback has led to a 

proliferation of both professional and 

valued services very economically in 

social overall cost terms. 

These types of public private 

partnerships are not the conventional 

fiscal instruments, but rather the result 

of a genuine expert contribution from the 

public and community being in the lead, 

and subsequently supported by the 

government bodies. The scaling effects of 

community based problem identification, 

knowledge and technical skills plus crowd 

sourcing is a model with wider 

implications for the governance and 

handling of consultation and participation 

processes. 

It is crucial to note that the barriers 

overcome to enable this family of 

successful BicycleNetter applications and 

services was data... and free access to 

geospatial and other forms of data are 

now central to participation by the 

community in planning and transport – 

and are being addressed by crowd 

sourcing methods when monopoly control 

or inappropriate pricing models are used 

by government or commercial sources. 

Data is now increasingly contestable, and 

this is but one of many cases where a 

reappraisal of the monopoly supplier or 

charged for government held data needs 

to be reconsidered [3] as it may no 

longer be in the communities overall 

interest or even cost. 

  

5. Adding Realtime Aspects 

The BicycleNetter implementations 

discussed above are all in a sense static 

systems. While routes, links and 

signposts do change they change at a 

rate that does not affect individual 

planning of trips. The data is out there to 

be secured and it is the collection and 

redelivery in a structured form that is at 

issue. 

These navigation planning support 

applications are the first stage in ITS and 

well behind the realtime communication 

and control dominated sophisticated 

applications for powered transport. 

When real time aspects are added other 

issues arise, the same that apply to ITS 

in the major fields of application. Vehicle 

tracking, in real time and recorded, 

specialised signals exchanged between 

vehicles and also infrastructure, all these 

are available for vulnerable and human 

powered movements as well. 

Once communication is added then the 

privacy and commercial issues of 

Location Based Services arise [4], but as 

these are already there in the carriage of 

mobile telephones, it is a shift in scale 

and use rather than in basic capability. 

The next step in the ITS navigation and 

route advice area is to add on-trip real 

time information, but there is one more 

element to add before this; the inclusion 

of rapidly variable and important factors 

that affect the planning of the trips. 

This is where the addition of a real time 

weather feed  in the  Roadidea Route – 

Rainfall Prediction planner, which can be 

examined at  



 
World Transport Policy & Practice___________________________________________________      
Volume 15. Number 3 November 2009 

 
20 

 

http://www3.demis.nl/roadideaplanner/, 

changes the situation. Now the supplier 

of the weather data is a further barrier to 

access and provision. In the case of the 

RoadIdea planner this has been provided 

freely for demonstration purposes for use 

only within the demonstration system at 

the URL above. Such real time weather 

data is a valued and commercial type of 

information, and however useful, the 

public private balance needs to be 

considered more closely. 

The rain forecast and actual precipitation 

on the planning maps are very helpful for 

bicycle riders, but the inclusion of real 

time traffic flows would also be, and is a 

straightforward addition to the 

BicycleNetter service once such data is 

available in an appropriate form. Once 

again, crowd sourced data is possible, 

but would then require a real time mode 

of operation and bidirectional 

communications and possibly some form 

of automated quality review. This is a 

bridge that the voluntary community has 

not yet crossed, and the technical, 

practical and governance implications are 

simply raised here, but are not pursued 

in the present paper. 

 

6. Conclusion 

Human powered transport has special 

needs that can be served by ITS 

approaches. The barriers to their creation 

and use are more similar to ITS for cars 

and trucks than is immediately apparent. 

The rapid success and takeup by 

governments of the Demis BicycleNetter 

bicycle routing and planning system in 

the Netherlands – with its huge volume 

of user contributed improvements- 

demonstrates that there is a real need to 

focus on human powered and vulnerable 

road user applications. 

The wider implications of breaking down 

the barriers to entry in planning and 

transport by crowd sourcing of data has 

wider implications for the balance of 

information and expert wider between 

community and government on a wider 

basis than cycling alone. 
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Acronym Summary  

HPT Human Powered Transport, 

usually walking and cycling, but 

includes in line skates, 

skateboards, manual scooters, 

and other often neglected „light‟ 

and difficult to classify modes 

GPS Geographic Positioning Systems, 

provided for many years by the 

US GPS satellite constellation,  

the Russian Federation 

GLAVCOSMOS systems, the 

European GALILEO systems etc. 

Usually referred to collectively 

simply as „GPS‟ 

PTW Powered Two Wheelers, included 

mopeds, motorcycles, scooters, 

motorcycles and a range of less 

easy to classify intermediate 

modes, but under present 

conventions to date still exclude 

mobility scooters, golf buggies 

and as electrically powered 

bicycles 

 

Special Terms 

BicycleNetter     The combination of Flash 

client and Open GIS mapping server 

tuned for bicycle route development, 

improvement and use 
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School Travel Modes Preferences in Dar Es Salaam City 
Bwire, Hannibal 

 

1. Introduction 

School travel is important for a number 

of reasons. School trips usually take 

place at peak hours and have the same 

trip ends every day. Such regular trip 

patterns are often easier to target with 

road safety programmes since large 

numbers of people travel to the same 

place at the same time. It increases not 

only the efficiency with which safety 

programmes can be delivered but also 

the potential for certain travel demand 

management strategies like shared 

services (Morris et al., 2002 cited in 

Dhoda and Allopi, 2005). As a result, 

programmes to promote safe walking 

and cycling to school have been gaining 

popularity not only as a way to 

incorporate physical activity into 

children‟s lives but also to reduce traffic 

congestion in school zones and improve 

air quality in communities by minimising 

private car trips (Weigand, 2008).  

 

Walking and cycling modes cause 

virtually no noise or air pollution. These 

non-motorised travel (NMT) modes are 

ideal ways to get around cities. The only 

energy they require is provided directly 

by the traveller and the very generation 

of that energy offers valuable 

cardiovascular exercise. Neither walking 

nor cycling requires much space. 

Moreover, they are quite economical, 

costing much less than the car and public 

transport or bus transport ((Pucher and 

Dijkstra, 2000; Rwebangira, 2001), both 

in direct user costs and public 

infrastructure provision costs (Pucher 

and Dijkstra, 2000). It is also considered 

that NMT infrastructures enhance the 

liveliness of urban environments, making 

both business centres and residential 

neighbourhood safer and more aesthetic 

(Pucher and Dijkstra, 2000). It is further 

agreed that more people will tend to walk 

and cycle in NMT friendly environments. 

On the contrary, the US has traditionally 

invested in school bus transport much of 

it free for children travelling more than 

one 1.6 km to school (Osborne, 2005). 

 

To date, however, public policies in most 

African countries and elsewhere have 

done little to promote walking and 

cycling. As a result transportation and 

land use policies have made walking and 

cycling less feasible, less convenient and 

more dangerous. Europe and New 

Zealand have long recognised the 

importance of pedestrian and cyclist 

safety. The US safe routes to school 

(SRTS) programmes are further 

extensions of the Danish SRTS 

programmes that aim at reducing the 

dominance of the car in American 

communities and the level of obesity 

among school children. These countries 

have implemented a wide range of 

measures to improve safety and as a 

result they have developed the necessary 

technology and methods for 

implementation of cycling and walking 

programmes (Pucher and Dijkstra, 2000; 

Manthe, 2009). 

 

Likewise, it is from the above-mentioned 

countries where extensive research and 

hence literature can be found on school 

travel behaviour and planning. However, 

such research is yet to be seriously 

explored in African cities including Dar es 
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Salaam city where little is know about 

how children would like to get to and 

from school, factors that influence school 

travel mode choice and the potential of 

measures that have worked well in 

improving NMT travel. Thus, with more 

than 90% of all children travelling to 

school by bus and walking, the challenge 

facing Dar es Salaam city is therefore 

how to make these modes more 

sustainable, safe, comfortable, secure, 

affordable (in the case of bus transport) 

and environmentally friendly. As part of 

efforts to address this challenge, it is 

important to investigate how children 

would like to get to and from school. 

 

2. Cycling and walking in Dar Es 

Salaam City 

The available documentation on person 

trips points to increasing daily travel in 

Dar es Salaam city. For example, in the 

mid-1980s Maunder and Fouracre (1987) 

estimated, on the basis of a survey of 

126 households in six zones of the city, 

that the average trips per persons of all 

age groups was 1.5 trips per day. In 

1993, a small survey carried out in 

Temeke area, though not representative 

of the entire city, produced fairly similar 

figures. Trips per person were estimated 

at 1.9 trips per day (De Langen and 

Tembele, 2001), but this figure 

concerned only people aged 14 and 

older. The 1994 study (MoW and JICA, 

1995), which covered 1.7% of all 

households in the city, estimated 

average trip rate at 2.3 trips per person 

per day whereas car owners made 2.9 

trips per person. The 2007 study 

estimated an average trip rate at 1.2 

trips per day (DCC and JICA, 2008). It is 

important to note that the above data 

were based on trip-based travel survey 

instruments. The decrease in trip rate as 

reported by the 2007 could be associated 

with survey errors. 

 

The modal split in Dar es Salaam, 

identified from various studies is as 

shown in Table 1. Tembele and de 

Langen (2001) observed that an 

estimated 3% of all trips in the city were 

made by bicycle by 1995. This estimation 

was based on trip-based household 

survey that was limited to Temeke 

district only. The survey focused on the 

most important trip of the previous day. 

MoW and JICA (1995) conducted a city-

wide trip-based household travel survey 

as part of the Dar es Salaam transport 

policy and system development master 

plan and the survey results showed that 

4.7% of all trips in the city were made by 

bicycle and motorcycle. The 2007 trip-

based household travel survey (DCC and 

JICA, 2008) found that about 1.4% of all 

trips are made by bicycle. 
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Table 1: Percentage Modal Share 

Mode 1983 

(COWI, 

1983) 

1987 

(TRL, 

1987) 

1994 

(Tembele 

and de 

Langen, 

2001) 

1995 

(MoW and 

JICA, 

1995) 

2007 

(DCC and 

JICA, 

2008) 

Bus 47 48 43 47.8 59.7 

School bus     1.2 

Truck    2.6  

Staff bus/car 21 25    

Car and Taxi    12.2  

Car   6  5.5 

Taxi 1 2   0.6 

Bicycle and motorcycle    4.7  

motorcycle     0.9 

Bicycle   3  1.4 

Walk 31 25 43 32.6 25.9 

Others    0.0 4.9 

 

Blank cells indicate that the mode was 

not considered by the study in either 

modal share summary or data collection. 

 

School travel by bicycle was estimated at 

1.11% (including motorcycles) and 0.1% 

in 1994 and 2007 by the MoW and JICA 

(1995) and DCC and JICA (2008) 

studies, respectively. The modal split for 

school trips is presented in Table 2. The 

household travel survey for 2007 study, 

however, was conducted during school 

holidays and hence registered low 

number of school trips. Overall, the two 

studies have indicated that over 90% of 

the school trips are made by bus and 

walking. The level of cycling in Dar es 

Salaam city is still very low among the 

people and the use of bicycles for school 

trips seems to be an unattractive option 

for most school children as well. 

Rwebangira (2001) pointed out two most 

important impediments to cycling; lack of 

traffic safety for cyclists and lack of 

affordability of a bicycle. It was further 

pointed out that cycling in some cities 

including Dar es Salaam is entirely 

limited to men due to bicycle use 

hierarchy in the household and partly 

because no tradition of cycling by women 

exists. 
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Table 2: School Travel Modal Share 

Mode 1995 (MoW and 

JICA, 1995) 

2007 (DCC and JICA, 

2008) 

Bus 37.79 47.7 

Mini-bus 6.81  

Truck 0.85  

Car and Taxi 4.48  

Car  3.2 

Bicycle and motorcycle 1.11 0.1 

Walk 48.92 47.7 

Others 0.04 1.3 

 

3. Methodology 

In order to achieve the study‟s empirical 

objectives, 18 schools were selected as 

study sites; three primary and three 

secondary schools from each of the three 

municipals. Letters outlining the study 

were sent to the school head 

teachers/masters, giving them the option 

to agree to or decline the opportunity for 

involvement in the study. The selected 

schools are presented in Table 4. 

 

 

Table 4: Schools Selected for the Study 

 

S/No Name of schools Location Districts level Type 

1 Chang‟ombe Chang‟ombe Temeke primary Government 

2 Kurasini Kurasini Temeke primary Government 

3 Mgulani Mgulani Temeke primary Government 

4 Jitegemee Mgulani Temeke Secondary Private 

5 Tungi Kigamboni Temeke Secondary Community 

6 Chang‟ombe Chang‟ombe Temeke Secondary Government 

7 Mlimani Mlimani Kinondoni primary Government 

8 Mgulani Sinza Kinondoni primary Government 

9 Mapambano Sinza Kinondoni primary Government 

10 Salma kikwete Kijitonyama Kinondoni Secondary Community 

11 Perfect vision Ubungo Kinondoni Secondary Private 

12 Makongo Lugalo Kinondoni Secondary Private 

13 Mtendeni Mnazi mmoja Ilala primary Government 

14 Buguruni Buguruni Ilala primary Community 

15 Mivinjeni Tpa (bandari) Ilala primary Government 

16 Mopac Buguruni Ilala Secondary Private 

17 Benjamini mkapa Kariakoo Ilala Secondary Government 

18 Jangwani Upanga Ilala Secondary Government 
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Once permission to carry out the study at 

the selected schools was granted, head 

teachers/masters were asked to 

nominate one class to participate in the 

study and to gain the consent of class 

teachers. Questionnaires were prepared 

for the school children and parents and 

they were distributed and collected at 

school only. The questionnaires included 

questions on: 

 Age; 

 Gender; 

 Type of the mode the scholar use 

to and from school; 

 The distance from/to school; 

 The preferred mode of transport 

to and from school; 

 Reasons for mode choice; 

 Availability of walking and cycling 

routes/paths. 

 

4. Study findings 

4.1 Response Rate 

A total of 1,265 questionnaires were 

distributed to the selected schools and 

1,149 questionnaires, which make about 

ninety percent (90.83%) of all distributed 

questionnaires, were successfully filled 

and returned. Table 5 shows the 

distribution of questionnaires and the 

response rates per school. 

 

 

Table 5: Survey Response Rate 

 

 

  Scholars Questionnaires Parents Questionnaires 

S/No. Name of schools Total Returned Total Returned 

Number %  Number %  

1 Chango‟mbe primary 35 32 91.4 35 32 91.4 

2 Kurasini 35 33 94.3 35 33 94.3 

3 Mgulani 40 39 97.5 35 32 91.4 

4 Jitegemee 35 30 85.7 35 30 85.7 

5 Tungi 35 29 82.9 35 29 82.9 

6 Chango‟mbe sec 35 32 91.4 35 32 91.4 

7 Mlimani 35 30 85.7 35 30 85.7 

8 Mgulani 35 31 88.6 35 31 88.6 

9 Mapambano 35 31 88.6 35 31 88.6 

10 Salma kikwete 35 30 85.7 35 30 85.7 

11 Perfect vision 35 33 94.3 35 32 91.4 

12 Makongo 35 32 91.4 35 30 85.7 

13 Mtendeni 35 33 94.3 35 33 94.3 

14 Buguruni 35 32 91.4 35 32 91.4 

15 Mivinjeni 35 35 100 35 33 94.3 

16 Mopac 35 34 97.1 35 32 91.4 

17 Benjamini mkapa 35 33 94.3 35 33 94.3 

18 Jangwani 35 34 97.1 35 34 97.1 

Total    630  90.3 
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Table 5 shows that 91.3% of school 

children responded to the questionnaires 

while the response rate from the 

parent/guardians was 90.3%. While 

91.3% of school children questionnaires 

were completely filled and returned, 

about 88.2% of parent questionnaires 

were completely filled and returned. 

 

4.2 Travel Mode to School  

Figure 1: School Children‟s and Parents‟ 

Responses on Travel Modes to School 

Figure 1 above shows travel modes used 

by school children to get to school. The 

share of walking is about 35% while 

59.3% of all school trips 

are made by Daladala. On 

the other hand, Figure 1 

presents parent‟s and  

guardian‟s views on 

modes used by children to 

get to school. The figure 

shows that 35% of school 

trips are made by walking 

and 60% by Daladala. As 

reported by school 

children, parents/ 

guardians reported a low 

level (2%) of cycling. 

4.3 Travel Mode from School to 

Home  

Figure 2 below shows travel modes used 

by school children to travel from school. 

The share of walking is about 48.5% and 

46.2% for Daladala. Likewise, Figure 2 

presents parent‟s/guardian‟s view on 

school children‟s modes used to get from 

school.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: School Children‟s and Parents‟ 

Responses on Modes Used from School 
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The figure shows that 49% of all trips are 

made by walking and 46% by Daladala. 

As reported by school children, 

parents/guardians reported a low level 

(2%) of cycling. 

 

4.4 Preferences of School Travel 

Modes  

Figure 3: School Children‟s and Parents‟ 

Responses on Preferred School Travel 

Modes 

Figure 3 presents school children‟s views 

on different modes for travel to or from 

school. The majority (74.7%) of the 

school children do prefer to use school 

bus to travel to/from school and about 

15.2% indicated that they would prefer 

Daladala. Parent‟s/guardian‟s preferences 

also were similar with the children‟s 

preferences as shown in Figure 3.  

 

4.5 School Children‟s Age and Mode Used 

Tables 6 and 7 show that regardless of 

the age of school children, cycling, 

walking and Daladala are commonly used 

by school children to get to/from school. 

It can be noted that 

the level of cycling is 

higher in older children 

than among the 

younger children. 

However, it is 

interesting to note 

from Table 8 that 

younger children who 

are currently cycling 

would prefer to 

continue with cycling 

as opposed to older 

ones who prefer 

reducing the level of cycling for school 

travel. On the other hand, school bus 

travel is highly favoured  

 

 

Table 6: School Children‟s Age and Mode Used to get to School 

 

Age Daladala School bus Taxi Cycling Walking Others Total 

8-13 58.6 - - 1.4 36.6 3.4 100 

14-23 60.0 - 0.3 2.4 33.4 3.8 100 

8-23 59.3 - 0.2 1.9 35.0 3.6 100 

 

Table 7: School Children‟s Age and Mode Used to get from School 

 

Age Daladala School bus Taxi Cycling Walking Others Total 

8-13 46.2 - - 1.4 50 2.4 100 

14-23 46.2 - - 2.4 46.9 4.5 100 

8-23 46.2 - - 1.9 48.4 3.4 100 
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Table 8: School Children Preferred Mode by Age 

 

Age Daladala School bus Taxi Cycling Walking Others Total 

8-13 15.2 74.8 4.5 1.4 3.1 1.0 100 

14-23 15.2 74.5 5.9 1.4 2.4 0.7 100 

8-23 15.2 74.7 5.2 1.4 2.8 0.9 100 

 

4.6 School Children‟s Gender and Mode 

Used 

Tables 9 and 10 also show that 

regardless of the gender of school 

children, cycling, walking and Daladala 

are commonly used by school children to 

get to/from school.  

 

It can be noted that the level of cycling is 

higher in male children than among the 

female children.  

 

The same trend and attitude is also 

reflected by school children preferences 

for school travel modes as shown in 

Table 11. The school bus is widely 

preferred by both male and female 

children. 

 

Table 9: School Children‟s Age and Mode Used to get to School 

  

Gender Daladala School bus Taxi Bicycle Walking others Total 

Male 60.6% - 0.3% 3.5% 33.8% 1.9% 100.0% 

Female 57.8% - - - 36.5% 5.7% 100.0% 

Total 59.3% - 0.2% 1.9% 35.0% 3.6% 100.0% 

 

Table 10: School Children‟s Gender and Mode Used to get from School 

 

Gender Daladala School bus Taxi Cycling Walking Others Total 

Female 47.9 - - - 49.8 2.3 100 

Male 44.8 - - - 47.3 4.4 100 

All 46.2 - - 1.9 48.4 3.4 100 

 

Table 11: School Children Preferred Mode by Gender 

 

Age Daladala School bus Taxi Cycling Walking Others Total 

Female 19.0 71.5 7.6 0.4 1.1 0.4 100 

Male 12.0 77.3 3.2 2.2 4.1 1.3 100 

All 15.2 74.7 5.2 1.4 2.8 0.9 100 
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Table 12: Trip Distances versus Mode Usage 

 

Distance 

(km) [No. of 

respondents] 

Daladala School 

bus 

Taxi Cycling Walking Others Total 

0 – 2 (375) 42.9 - 0.3 1.6 52.5 2.7 100 

2 – 5 (150) 90.7 - - 3.3 4.0 2.0 100 

5 – 8 (53) 84.9 - - - - 15.1 100 

> 8 (2) 100 - - - - - 100 

 

4.7 Trip Distances 

Table 12 shows that even at distances 

less than 2 km Daladala is most widely 

used by school children and school 

children can walk and cycle a distance of 

up to 5 km. It also can be seen that 

some school children walk greater 

distances as far as 5 km and beyond. 

Cycling and walking seem to be an 

unattractive travel option among the 

children. 

 

4.8 Factors Influencing School Travel 

Mode Use 

It should be pointed out that school 

children may opt to walk, cycle if they 

can afford a bicycle, and use Daladala or 

school bus if available. Most school 

children (56.6%) indicated distance and 

family income as the main factors 

influencing their choice of school travel 

mode. Other factors, in the order of their 

rank, safety 47.2%, mode availability 

37.9% and cost for mode use 30.2%. 

 

5. Conclusion and Recommendation 

5.1 Conclusion 

This study has provided an insight into 

how school children get to and from 

school and how they would like to travel 

to/from school. Several factors have 

been noted to influence the use of 

available modes by school children. 

Based on the study findings and the 

discussion presented in the foregoing 

sections, important conclusions derived 

from the empirical observations are as 

follows: 

 There are a number of school travel 

options. The options include walking, 

Daladala, taxi, bicycle and other 

different modes of travel (bajaji, 

private car, ferry and others). 

 Daladala is still the dominant mode of 

transport to school and constitutes 

59.3% of all school trips, followed by 

walking 35%, and others (other mode 

of travel including private car) 3.6%. 

However, walking mode share 

increases to 48.45 for school children 

travel from school while Daladala 

share reduces to 46.2%. 

 The level of cycling to school is very 

low (1.9 %). As discussed, this could 

be due to the lack of traffic safety for 

cyclists and lack of affordability of a 

bicycle. 

 With this low cycling rate, however, 

male children‟s rate of cycling is 

higher than female children. 

 The level of cycling is higher in older 

children than among the younger 

children. However, younger children 

who are currently cycling would prefer 

to continue with cycling as opposed to 

older ones who prefer to use other 

modes for school travel. 
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 The majority (74.7%) of school 

children do prefer to use the school 

bus to travel to/from school and 

15.2% indicated that they would 

prefer Daladala. 

 56.6% of school children surveyed 

indicated the distance from home to 

school and family income as the major 

factors influencing their choice of 

travel mode. Other factors were, in 

the order of their rank, safety 47.2%, 

mode availability 37.9% and cost for 

mode use 30.2%. 

 The study has shown that surveyed 

school children can walk and cycle up 

to 5 km. Additionally, it has been 

observed that some school children 

walk greater distances as far as 5 km 

and beyond this distance. Cycling and 

walking seem to be an unattractive 

travel option among the children. 

 

5.2 Recommendations 

It is important to study the influences on 

decisions determining how children travel 

to and from school, and how they would 

like to travel to and from school in order 

to inform programmes that promote 

walking and bicycling. This study has 

shown that school children would prefer 

school bus services to school. It is not 

clear whether this choice is a result of 

the absence of a conducive environment 

for cycling and walking. 

 

A number of questions can be raised in 

relation to the issues remaining 

unanswered by this study. These, and 

other questions may be too simple to be 

ignored since there have been no prior 

studies on school children travel in Dar 

Es Salaam. Answers to such questions 

are needed to inform programmes that 

promote walking and cycling to school 

and school bus transport. Therefore more 

research is needed in order to make 

these modes more sustainable, safe, 

comfortable, secure, affordable (for the 

case of bus transport) and 

environmentally friendly. 

 

6. Policy Suggestions 

A number of programmes have been 

implemented in a number of communities 

in developed countries‟ cities in order to 

increase the proportion of children 

walking and cycling to school. These 

programmes can be categorised as 

engineering and infrastructure 

improvements, enforcements in school 

zones, and education and 

encouragement of students and their 

parents to consider walking and bicycling 

for trips to and from school. Evaluation of 

engineering solutions has focused on the 

potential for infrastructure improvements 

by addressing safety concerns, a primary 

deterrent to walking and cycling 

(Weigand, 2008) even though most of 

these programmes have not considered 

their actual effects on child safety. 

Likewise, it has been observed that 

enforcing speed limits and other 

vehicular codes in school zones tend to 

be effective when police are present, but 

have no long-term effect in modifying 

behaviour (Dumbaugh and Frank, 2006 

cited in Weigand, 2008). Further, a 

number of education and encouragement 

programs have been practised. These 

include walking school bus to encourage 

walking to school and they depend much 

on the social connections built by both 

school children and adults (Kingham and 

Ussher, 2006 cited in Weigand, 2008). 

In Dar Es Salaam city, however, the 

situation is different as about 50% of all 

children use walking as a school travel 
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mode and the level of cycling to school is 

very low (1.9 %). The walking and 

cycling environment is very unsafe and 

uncomfortable. It therefore requires 

policy measures which will ensure safe 

and secure walking trips to and from 

school and promote cycling among 

children. In order to develop and 

implement a policy measure, it is 

important to know what works and why. 

Pucher and Dijkstra (2000), Rwebangira 

(2001), Behrens (2003), and Osborne 

(2005) are some of the authors who 

have reported on the measures that have 

worked well in promoting cycling and 

walking. 

 

Thus, potential policy measures for 

improving cycling rates in Dar es Salaam 

include: 

 Implementing child safety audits and 

infrastructure improvement 

programmes for the purpose of 

implementation of infrastructure 

improvements to eliminate unsafe 

points or links within the transport 

system. 

 Reducing the cost of a bicycle by 

eliminating all taxes and duties on 

bicycles and bicycle parts. 

 Promotion of ladies bicycles in order 

to attract female school children. 

 Increase bicycle ownership by 

households. One way to achieve this 

is to enable employee saving societies 

to start a bicycle credit scheme for its 

members. The other is to promote 

bicycle sales to school children, 

especially female bicycles at a 

discounted cost. 

 Provision of bicycle parks/shed to 

safeguard bicycle safety. 

 General promotion publicity which 

may involve bicycle races, a bicycle 

day with a parade, and other 

promotional activities in order to 

strengthen the image of the bicycle as 

a mode of transport in its own right. 

 Provision of and improvement of 

existing bicycle paths/route networks. 

 Planning guidelines. City council 

authorities/local governments can 

enact planning guidelines and traffic 

calming measures that require better 

facilities such as inter-connected 

street networks with improved cycling 

crossing facilities, segregated cycle 

paths, provision of missing links and 

other elements that affect cycling 

safety on all existing and new roads 

under construction or planned roads. 

 

On the other hand, measures that can be 

implemented to improve safety of the 

walking and cycling environment include: 

 Traffic calming of residential 

neighbourhoods and in school zones. 

 Introduction of school travel education 

programmes in schools as part of road 

safety lessons as well as training and 

education programmes for regulators 

and enforcers, and for motorists. 

 Stricter enforcement of traffic 

regulations protecting pedestrians and 

cyclists. 

 Implementation of low-cost measures 

such as walk to school and cycle to 

school days, and walking buses. 

 

Policy directions that can improve the 

safety of walking and cycling 

environments are: 

 Planning guidelines. City council 

authority/local governments can enact 

planning guidelines that require inter-

connected street networks with 

improved pedestrian and cycling 

crossings facilities, segregated 
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sidewalks, segregated cycle paths, 

construction of missing links and 

other elements that affect walking 

and cycling safety. The urban design 

and transportation master plans 

should be revisited and re-oriented 

towards people and not cars and 

where possible restrict car use. 

 School travel policy. City authorities 

need to develop a city-wide walking 

and cycling route network as part of 

an overall strategy to promote safety 

and recognition of these modes in 

their own right. Further, the city 

council should require each school 

need to formulate School Travel Plans 

as part of the requirements for their 

establishment. Such a travel plan 

should focus on promoting and 

improving the safety of walking and 

cycling to and from school. 

 

Alternatively, high levels of walking on 

the part of vulnerable groups in a highly 

dangerous environment can be reduced 

by providing this group affordable and 

environmentally-friendly bus transport. 
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Traffic Systems for an Improved City Environment 
A study of how traffic and city planning affect traffic 
safety, environmental impact and the city environment 
Lars Ekman, Lena Smidfelt Rosqvist, Pia Westford 

 

Introduction 

Background 

Over the years, a great deal of research 

in Sweden has been concerned with 

traffic safety and city planning. In the 

1960s, Chalmers University of 

Technology produced SCAFT (Guidelines 

for city planning regarding traffic safety), 

which in 1982 were changed into the 

quality assessment system TRÅD. Both 

SCAFT and TRÅD are mainly focused on 

traffic safety. In the guidelines, traffic 

safety is assessed after it has been 

divided into various kinds of traffic. Since 

a complete separation is impossible, the 

1990s has instead seen the advent of 

traffic integration based on the theory of 

"traffic calming". In short, the goal of this 

field is to take measures in order to take 

vulnerable road users into account. Lund 

Institute of Technology has done many 

studies, e.g. about the effect of traffic 

calming measures in both residential 

areas and on main streets (Hydén et al, 

1983). In line with "vision zero", which 

constitutes a radical improvement of 

traffic safety goals, radical new and 

additional measures are required to 

improve traffic safety (The Swedish 

National Road Administration, 1996). 

 

During the 1980s, we gradually began to 

realise that we also have to deal with our 

environmental problems in a decisive 

manner. It is not enough to merely see 

to local effects and move emissions 

elsewhere. Today, we see it as crucial to 

also protect renewable resources and 

consider global effects of emissions. We 

demand that traffic and city planning also 

take part in the endeavour to reduce 

environmental impact. The part of the 

environmental impact caused by traffic 

requires measures which affect the actual 

traffic, as well as technological measures 

to attain the environmental goals 

established by society (MaTs, 1996). 

SCAFT as well as TRÅD only deal with 

environmental and city planning issues in 

a very general manner in their 

guidelines. The environmental 

proposition on the environment from 

1991 (prop.I990/9l:90, JoU 30, rskr 338) 

states that the transport sector shall 

contribute to a realisation of all 

environmental goals. So far, the 

transport sector has not fulfilled its part 

of the bargain, and if no considerable 

effort is made today, the future 

contribution will nor suffice either (MaTs, 

1996). 

 

Automobile traffic is constantly 

requesting more space, something which 

is becoming a major problem in cities 

today. In the limited area of each city, 

residents, service, shopping, culture, 

companies and communications must all 

co-exist and together form a fair living 

and working environment. Automobile 

traffic is unquestionably the transport 

mode which requires the most space, 

regardless of what capacity one uses for 

an estimate. Naturally, we would like to 

maintain the benefits of automobile 

traffic. At the same time, however, we 

must make sure that cars do not take up 

so much space that cities can no longer 
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be the meeting-place of a multitude of 

functions and activities. 

 

During the 1990s, it has become 

increasingly important to see aspects of 

society, like e.g. traffic, as parts of a 

whole system. Our present ambitions are 

aimed at creating a society, which is both 

ecological and socially sustainable 

(Orrskog, 1992). In order to live up to 

such ambitions, a new focus on traffic 

and city planning is required. It must be 

possible to optimise traffic safety as well 

as environmental impact and city 

environment on all levels. 

Purpose, definition 

The purpose of the assignment which 

resulted in this report was to compile and 

analyse the general knowledge within the 

subject field built-up areas, traffic, traffic 

safety, environment, city environment. 

This topic basically encompasses all 

knowledge off traffic and city planning. 

We have concentrated on the principles 

of how traffic and city planning can be 

changed to further improve traffic safety 

and city environment and decrease the 

environmental impact of traffic. Goals 

and visions regarding the focus of traffic 

and city planning has guided us in this 

study, i.e. not only the desire to reach a 

final goal has determined our scope. 

Considering political traffic and 

environmental goals, we have not only 

been able to see the city as an isolated 

phenomenon, but as part of a larger 

regional and national perspective. We 

have studied present time aspects, but 

also situations which may arise 15 or 25 

years from now. Among other things, this 

project will hopefully give some 

indications of how great the need is for 

traffic safety measures on various levels 

and for further more knowledge. 

Method 

We initiated our study by carrying out an 

internal "brain-storming" to formulate a 

kind of structure for our work. We 

received contributions from staff at the 

department from different disciplines and 

with various focus on their work, in order 

to create a common structure. This 

structure was then used as support 

during our literature searches and 

studies. We looked for literature using 

references and experts, but also through 

libraries and other databases. Since our 

assignment is so wide in scope, it was 

impossible to cover everything. We 

hence used specialists to select the most 

important aspects. Experts representing 

various specialist competencies and 

organisations within traffic and city 

planning were asked to criticise our 

structure and provide their view on the 

potential of various measures and 

measurement levels. The most important 

results of our collective knowledge, the 

literature studies and what was 

established during our expert seminar 

were then used to compile this report. 

The Need for Structured Traffic and 

City Planning 

It is in the interest of society to create 

good ecological and socially sustainable 

environments. Our traffic and transport 

systems have many positive effects, 

which we would like to take advantage 

of. Traffic and city planning should be 

handled so that all positive aspects are 

used without allowing the negative 

aspects to dominate, like for instance 

accidents, emissions, noise, space 

demands and barriers. 
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Traditional regulated traffic and city 

planning 

We traditionally have, and have had, 

various planning tools and instruments to 

regulate and control traffic and social 

planning on various levels. Examples of 

this are advice and guidelines for the 

detailed modelling of e.g. traffic lights, 

local plans, comprehensive plans and 

spatial national planning like e.g. the 

Swedish law on being careful about 

natural resources (NRL). 

 

Guidelines for the detailed design of a 

stretch of road or an intersection have 

had a large impact. There must be very 

strong reasons for not designing a road 

or intersection in accordance with the 

guidelines in TRÅD and the general 

drawings in ARGUS. We can for instance 

mention the basis of an assessment of 

regional bicycle roads in the province of 

Stockholm. All bicycle links and 

intersections separately were divided into 

a green, yellow or red standard based on 

norms. Unfortunately, the resulting 

routes of links and intersections do not 

provide safe solutions for bicyclists 

(Vägverket, 1996). The comprehensive 

planning instruments have been 

particularly reinforcing when it comes to 

reserving land for major traffic facilities. 

The regional planning instruments have 

turned out to be much weaker when it 

comes to controlling the localisation of 

activities in order to fulfil traffic safety 

and environmental goals. There are 

many examples where local plans have 

contained room for local services where 

no establishment has later taken place. 

 

Traffic planning has traditionally been 

added afterwards to handle the traffic 

that has become (predict and provide). 

In later years, society has showed an 

increased interest in limiting or 

controlling traffic more actively, which 

has added significance to regional and 

comprehensive planning. However, there 

are still no powerful regional planning 

instruments, which make control of both 

new and existent traffic possible. The 

connection between comprehensive goals 

and single decisions on lower levels has 

not been handled very well. The 

environmental goals of the past few 

years have thus not been realised. 

Planning instruments are naturally best 

used to regulate (prevent) activities, but 

difficult to use to actively assign 

activities. 

Measures at various levels 

All planning must for practical reasons be 

carried out on various levels. However, 

measures on one level naturally also 

affect other levels. It is very important 

that structures are created to facilitate 

co-operation between measures on 

different levels. Such structures are 

necessary if we want to create an 

environmentally friendly and safe 

transport system (Litman, 1996 and 

MaTs, 1996). For instance, if a bypass is 

built without any measures being taken 

to slow down traffic on the old 

thoroughfare, the general purpose of the 

project will not be attained. The detailed 

planning of the old thoroughfare must 

support the general goal by 

corresponding to the new function of the 

street at every intersection and on every 

stretch of road. If this is not achieved, 

the old thoroughfare will maintain its 

character resulting in e.g. high speeds. 

 

Individual measures can have 

implications on the comprehensive level, 
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which may not have been planned or 

desired. For instance, studies show that 

new roads generate more traffic just by 

being there (Goodwin et al, 1996). If the 

situation at an individual intersection or 

road stretch is improved through 

increased capacity or accessibility, 

changes in the general structure take 

place. Marginal accessibility 

improvements at individual intersections 

cause an upgrading of the routes in 

which they are a part. In order to avoid 

too much traffic in a sensitive area, it is 

important that improvements in 

individual intersections do not counteract 

the comprehensive goal of decreasing 

traffic. 

Traffic and city planning can fulfil 

various goals 

Traditionally, traffic planning has been 

regulated by established traffic safety 

norms and in later years also by 

environmental impact. Usually, design 

guidelines have been established to help 

individual planners comply with norms. 

These guidelines have often been in the 

form of model intersections or certain 

measure requirements. In this way, 

approved local solutions have been 

promoted. However, the system with 

regulating model solutions may take 

away the continuous desire to further 

improve traffic safety and environmental 

conditions. If a traffic system has been 

designed in compliance with current 

regulations, there is often no need to 

look for additional improvements. When 

it comes to availability and accessibility, 

it is much more common that we seek 

new solutions e.g. in order to reduce trip 

times. The attempt to optimise 

accessibility can be done through fine 

adjustments of traffic lights or the use of 

additional road lanes for automobile 

traffic. This continuous optimisation has 

led to an increasingly efficient traffic 

system regarding availability and 

accessibility. 

 

It is only natural that we today have a 

more efficient traffic system than before, 

since traffic planning has had as its main 

task to provide society with an efficient 

transport infrastructure. As traffic and 

transport planning gradually is required 

to see to safety and environmental goals 

as well, regulations alone will not suffice 

as a planning strategy. We believe that 

the planning strategy must be reversed, 

so that traffic safety and environmental 

concerns are used as guidelines when the 

traffic infrastructure is optimised. If 

regulating goals regarding availability 

and accessibility were established and 

the traffic then optimised to improve 

traffic safety and reduce environmental 

impact, great improvements on every 

level could be attained. It may be 

necessary to only stipulate regulating 

demands on availability and accessibility 

to be able to optimise traffic safety and 

environmental impact in our transport 

system. In order to achieve this, we also 

need measurements on safety and 

environmental impact, which are as 

tangible as delays and traffic jams to 

accessibility. In the same way as a 

number of small measures to improve 

accessibility have resulted in shorter trip 

times in total, small improvements on 

every level should lead to improved 

traffic safety and environmental 

conditions. When it comes to traffic 

safety and environmental impact it is 

very difficult today to see differences 

between the effects of various local 

solutions. For a long time, we have had 
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relatively ambitious general goals for 

traffic safety and environmental impact. 

However, within the traffic area it has 

been difficult to bring down these goals 

to the levels of practical traffic planning. 

 

In order to allow room for planning 

strategies in which many levels co-

operate, it is necessary to create a traffic 

planning scheme in which various 

measures can be put into a system with 

other measures on the same or other 

levels. A new structure should be able to 

handle, i.e. manage goals to optimise 

(reduce) the negative impacts of traffic 

based on current accessibility and 

availability regulations. This planning 

must be designed to incite action, which 

promotes traffic safety and the city 

environment and decreases 

environmental impact. 

The Structure of Optimising Traffic 

and City Planning 

This study was compiled using a 

structure in order to optimise the traffic 

system regarding traffic safety, 

environmental impact and the city 

environment. 

 

Traffic safety constitutes a condition 

without accidents or injuries. Traffic 

safety measures can be divided into 

active and passive measures. Active 

measures are aimed at preventing 

accidents, while passive measures are 

aimed at reducing the consequences of 

accidents through various kinds of safety 

measures. We have chosen to 

concentrate on the field of active safety. 

If we create traffic environments in which 

no accidents occur there will naturally be 

no need for measures which reduce the 

impact of an accident. With 

environmental impact we mean noise, 

exhaust emissions and energy 

consumption. It is of course important to 

minimise emission and noise levels in 

environments habituated by human 

beings. However, we would like to stress 

that local problems must not be solved 

by moving the problem elsewhere. We 

would like to emphasise a need for a 

comprehensive view on vehicle 

emissions. This is especially important for 

the percentage of emissions caused by 

traffic, since climate change is one of our 

most serious environmental threats. 

 

The city environment includes a) a need 

for space, intrusions and barriers and 

obstructions to planning; b) a flexibility 

regarding land use for planning and 

design, function and travelling patterns 

and c) a feeling of safety for those who 

habituate traffic and city environments. 

The demand for space from an increased 

number of motorists is a major problem 

if we want access for everyone in our 

cities. We also feel that planning and 

design which makes all groups in society 

to be happy and feel safe in the city 

belongs to the aspects which must be 

considered in traffic and city planning. 

 

A structure, which uses as its basis an 

optimal traffic system regarding traffic 

safety and the environment, under the 

given regulations for accessibility and 

availability, should be able to handle 

measures on different levels. 

 

We propose a division into the following 

three levels: 

1. Decreasing the dependency on 

motorised transport 

2. Making travelling more efficient 
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3. Optimise the quality in each 

detail 

Every level is a continuation of the 

previous level. The first step has as its 

aim to decrease our dependency on 

motorised transport. The trips that still is 

necessary should be carried out in as 

efficient a manner as possible. Once 

travelling has been made more efficient, 

each trip and place should aim at optimal 

quality for traffic safety and the 

environment. 

Decreasing the dependency on 

motorised transport 

On the top level, this is essentially about 

the fundamental conditions for our traffic 

system. Naturally, a complete removal of 

all transportation would result in 

improved traffic safety and environment, 

since motorised transports constitute an 

environmental strain and a potential risk 

for traffic accidents. However, this is not 

a desirable scenario since we appreciate 

our current mobility. It provides us with 

a great amount of activities, a large and 

flexible labour market and the 

opportunity to partake in advanced 

education. An important aspect of 

modern life is the abundance of available 

goods, services and contacts between 

human beings. Our modern traffic 

system has provided us with all these 

possibilities. However, we must not 

forget that the trip seldom is an end in 

itself. We have rather formed a life style 

dependent on motorised moves based on 

the fact that transport has been so cheap 

and subsidised. We choose to travel far 

away to have activities of a slightly 

higher quality. This is the case not only 

in our working life but also for our leisure 

time. If the quality of rich supply can be 

satisfied through shorter or less trips, we 

can attain the same feeling of fulfilled 

goals without being dependent on 

motorised transport. 

 

It has been established that a more 

efficient transport system leads to 

increased travelling consumption in order 

to satisfy new or increased demands 

(OECD, t995). As transport becomes 

cheaper and more efficient, people 

decide to live further away from the city 

centre, choose a more attractive job 

further away, choose from a larger 

selection of goods, services and 

entertainment within/from a larger 

geographical area. In Sweden as well as 

the rest of Europe, people choose to use 

a shorter travelling time to travel further. 

This change has been carried out in a 

relatively short period of time. If the cost 

of travelling would change radically, this 

tendency would most likely be 

interrupted. If these changes take place 

faster than the life span of our 

infrastructure investments, we should be 

prepared for other trends. In Sweden, 

the total travelling time per person and 

day has decreased to approx. 70 minutes 

1994 and 1995. Before, it was stable at 

approx. 80 minutes for a number of 

years. This could be interpreted as a new 

trend caused by increased travel costs 

and a lowered financial standard in the 

1990s. It could also be a dawning 

adaptation and a change in preferences 

regarding the balance between travelling 

time and time for other things 

(Vilhelmsson, 1996). This is interesting 

and should be taken into account in all 

planning, since life style and attitudes 

affect how, how often and how far people 

travel. 
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Many of our motorised trips in existent 

built-up areas are so short that they 

could easily be carried out on foot or by 

bicycle. 26 per cent of all automobile 

trips are shorter than 3 kilometres, which 

is a comfortable bicycle distance 

(Nilsson, 1995). A large supply of 

activities and services as well as work 

places in the local community affects the 

possibility of travelling on foot or by 

bicycle and of avoiding long trips (VBB, 

1995). The experts that partook in our 

seminar believed that increased 

investments in space for bicyclists and 

pedestrians offer a high potential when it 

comes to increasing traffic safety, 

improving the city environment and 

reducing environmental impact. 

 

A majority of all research regarding the 

connection between structures in built-up 

areas and transport has focused on 

measuring the energy used for 

transports. No interest has been put into 

the connection between the structure in 

built-up areas and the energy use of 

different transport modes. However, 

population density on a local level affects 

the number of services and other 

activities available to a local area within 

walking or bicycle distance. The 

population density also influences the 

public traffic system. Furthermore, a high 

density causes crowded roads and a lack 

of parking spaces, which in turn makes it 

more difficult to use a car (Næss,1995). 

 

The term degree of centralisation refers 

to the percentage of built-up areas in the 

central parts of a city compared with the 

percentage of built-up areas in more 

peripheral parts of the city. The term can 

also be used for the percentage of a 

population in the central and peripheral 

parts of a region respectively. A high 

degree of decentralisation in a city is 

linked to low transport mileage, 

especially regarding work places and 

service functions (Næss, 1995). 

 

The size of a city co-varies with variables 

such as high density and a high degree 

of self-support, which promote bicycle 

and walking. Large cities usually also 

have a more centralised building pattern 

than smaller cities, which constitutes an 

advantage regarding the possibility for 

public transport. Danish investigations of 

travel habits in 1981 and 1993-1995 

showed that cities with 35 000-60 000 

inhabitants have as few vehicle 

kilometres per inhabitant as the city of 

Copenhagen. Larger cities have a slightly 

higher number of vehicle kilometres per 

inhabitant (Miljöministeriet in Denmark, 

1996). Stockholm and Gothenburg, the 

two largest cities in Sweden, have a 

higher transport mileage than average-

sized Swedish cities. The large city areas 

may have high transport mileage due to 

the fact that the transport mileage of 

their suburbs is included too, which is 

normally rather high (SOU, 1989). 

Danish suburbs have approx. twice as 

many vehicle kilometres per inhabitant 

as cities with more than 10 000 

inhabitants (Miljöministeriet in Denmark, 

1996). 

 

The distance to a town centre affects the 

choice of transport and the possibility of 

avoiding long trips. There is literature 

proving that large communities should 

have a structure with a number of town 

centres to minimise the distance to 

central functions, while small and 

medium-sized cities with walking or 

bicycle distance to central parts of the 
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city should have one centrally positioned 

town centre (Hagson & Malbert, 1989). 

 

It has proven suitable to integrate 

activities such as service, primary 

schools, kindergartens and grocery 

stores into residential areas on a local 

level (Næss, 1995). An integration of 

work places into residential areas rather 

increases commuting distances and 

reduces the need for public transport. A 

certain amount of work places and 

housing in the central parts of a city, 

however, seems to decrease transport. 

Our experts at the seminar generally 

considered integration a better way of 

decreasing the need for motorised 

transports than centralisation. It is 

relatively simple to arrange and affects 

the number and sizes of transport. 

 

A number of empirical and theoretical 

model studies have been carried our in 

order to investigate the localisation 

effects of certain activities regarding the 

generation of traffic. In conclusion, 

empirical studies show that activities 

should be situated in the town centre 

and/or close to public transport in order 

to minimise transport mileage by car 

(Miljöministeriet in Denmark). This was 

something that the members of our 

seminar stressed as a suitable strategy 

to decrease primarily the environmental 

impact. Swedish theoretical model 

studies show that the planning of built-up 

areas and a re-localisation of work places 

can limit travelling by approx. 10-20 

percent compared to estimates for the 

coming 15 to 20 years. Studies indicate 

that the development of built-up areas, 

seen from a great regional perspective 

for decreased transport, should strive 

towards a structure of decentralised 

concentration and a central or semi-

central localisation of future buildings 

within each city region. 

 

According to British studies, the most 

favourable city type is the chief city of a 

great city region. On average, it 

produces a 34 percent lower petrol use 

than the least favourable city type - 

distant countryside. Changes in the 

structure of built-up areas to a more 

favourable type will according to 

estimates require political, social, 

financial etc. efforts, which will not be 

compensated by the gains attained. A 

realistic strategy for built-up areas is 

estimated to give a considerably smaller 

petrol use reduction (Breheney, 

1995).The Swedish national investigation 

of travel habits in 1994, however, 

showed small differences in travelling 

between provinces and regions in 

Sweden. The major differences can be 

found between individuals (SAMPLAN, 

1995).However, we can not ignore the 

fact that each province or region has 

variations in travel habits depending on 

structure, which are evened out in the 

statistics.  

 

Information technology is often 

suggested as a means of reducing 

travelling through telecommuting, 

teleconferences etc. This is a complex 

matter, however. Information technology 

naturally offers the possibility of 

replacing travelling, but may also have 

potential generative effects. Even if 

researchers today consider the 

substitutive effects slightly bigger than 

the generative effects, the estimated 

total effect on travel is still very 

uncertain (Rapp et al, 1996 and 

Mokhtarian et al, 1995). 
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Most people see the possibility of 

travelling as an important quality in life, 

while most of us do not appreciate 

travelling when we have to. It is no 

longer freedom when you are forced to 

do it. Reduced travelling does not 

necessarily imply a decreased standard 

of living or decreased individual freedom. 

On the contrary, if the need for travelling 

is decreased it could actually mean 

increased freedom (Ljungberg et al, 

1995). In this way, the spiral can be 

stopped which constitutes to increasingly 

unpopulated areas, which in turn lead to 

an increased dependency on motorised 

transport, which leads to increasingly 

unpopulated areas. 

Making travelling more efficient 

Once the general dependency on 

motorised transport has been decreased, 

it is important to make the remaining 

travelling more efficient. The task 

assigned traffic planners have has 

traditionally been to make traffic more 

efficient. By efficient we usually meant 

fast and without disturbances. If we were 

instead to make traffic more efficient 

regarding traffic safety and environment, 

the criteria for the optimisation would be 

slightly different. The part of the 

efficiency which is aimed at removing 

"unnecessary" travelling is of course the 

same regardless of whether we wish to 

optimise based on accessibility or safety 

and environment. However, traffic safety 

and the environment put rather special 

demands on efficient trips. Seen from an 

individual perspective, it may e.g. be 

more efficient to drive an automobile into 

town, but seen from an environmental 

and traffic safety perspective it would be 

more efficient if he or she went by bus or 

train or bicycle. It is very difficult for an 

individual to handle these considerations. 

An individual can not really see the 

advantages if he or she chooses a more 

environmentally friendly route or travel 

mode (Norre, 1996). If the public 

transport system is made more efficient 

through an increased number of 

departures and persons per vehicle, 

positive effects for both the environment 

and regarding accessibility are attained. 

The introduction of vehicles with less 

emission would also comply with the 

current criteria for an efficient transport 

system. However, the avoidance of 

sensitive environments, in which traffic 

further affects the environment or 

decreases traffic safety, may be in 

conflict with time efficient travelling. This 

dilemma of individual and total gain is a 

great problem for both traffic safety and 

environmental impact. It is difficult for an 

individual to make decisions that are in 

line with general goals in society 

(Hagman, 1996). Large automobiles with 

big engines are considered efficient and 

safe by individuals, although they 

increase the strains on both traffic safety 

and the environment seen from a societal 

perspective. 

 

Studies show that an adaptation of the 

development of built-up areas to public 

transport would only have small impact 

on the percentage of public travelling in 

the short run. Seen in a longer 

perspective, however, a shift in the 

localisation of built-up areas to a co-

ordination with public transport planning 

may have dynamic effects. These effects 

may be changed attitudes towards 

travelling, a change in the choice of 

automobile or a change in living and 
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working patterns (Johansson et al, 

1996). 

 

It is important that a society has a 

smooth public transport system in order 

to make various activities available to its 

citizens, decrease the amount of 

automobiles on the roads and improve 

the environment in a general sense. At 

normal usage rates, public transport is 

more energy-efficient than car traffic and 

also produces less carbon dioxide. If we 

want the public transport to successfully 

compete with the automobile from an 

environmental perspective and based on 

nitric oxide and particles' we must 

introduce new measures, e.g. alternative 

fuels. Three measures have the best 

effect on the number of travellers in 

public transport, namely more 

departures, shorter travelling times and 

direct services (Holmberg,1995). If a 

serious attempt was made to make 

public transport a competitive alternative 

to the car, it would result in more 

travelling which in turn would produce a 

bigger profit. Increased earnings could 

be used to make further improvements, 

e.g. more departures and services, which 

in turn would result in more travellers 

etc. In this way, a great spiral effect 

could be created by an investment in 

public transport. However, investments 

in public transport which are not 

combined with a limitation of automobile 

traffic would only slightly affect the 

amount of traffic. Mainly walking and 

bicycle trips are then exchanged for 

public transport. Most of our experts at 

the seminar were of the opinion that 

investments in public transport still offer 

a great potential for making travelling 

more efficient regarding traffic safety, 

environmental impact and the city 

environment. 

 

An investment in high-standard walking 

and bicycle facilities results in increased 

flows on these routes. The flow on the 

routes designed with a high standard 

increases sharply as soon as they are 

opened, and continues to rise 

significantly during the first few years 

(Rystam, 1995). Increased bicycling 

must definitely be seen as having a 

positive effect on emissions and energy 

consumption. The effect on the bicyclists' 

safety is more uncertain depending on 

how the routes are designed in detail 

(Ekman, 1996). Many of the measures 

implemented in order to promote bicycle 

traffic have turned out to produce 

dangerous situations to bicyclists. For 

example, contra-flow bicycle lanes next 

to automobile traffic often result in 

dangerous intersection solutions. Well-

intentioned attempts to help bicyclists on 

certain stretches of road have often led 

to a creation of dangerous intersections 

since bicyclists feel a "false security" and 

hence let down their guard (Linderholm, 

1992). The bicycle network then turned 

into a way of taking care of the "bicycle 

problem" seen from a motorist 

perspective. If traffic was planned from a 

bicyclist perspective and the percentage 

of bicyclists in the entire traffic system 

was considerable, the total safety would 

increase. 

 

The members of the expert seminar did 

not think that any individual measure or 

measure group has any distinct 

significance. They all valued the different 

measures in a similar manner. However, 

it was commonly agreed that financial 
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control functions have great potential for 

making travelling more efficient. 

 

The features of an efficient traffic system 

depend highly on the perspective. So far, 

the perspective has usually been fast and 

convenient transport. If the notion of a 

safe, social and ecologically sustainable 

traffic system is used instead, efficient 

solutions will look rather different. 

Efficiency can then not be measured 

solely by time use, but has to be more 

varied. With the dawn of new information 

technology appear new ways of 

measuring traffic in a more sophisticated 

way. If information technology manages 

to achieve a more efficient use of our 

traffic systems through better 

information without generating more 

travelling, new technological solutions 

can be expected to improve traffic safety 

considerably, while the environmental 

effects probably would be more limited 

(Lind, 1996 and SOU 1996:17). 

Optimise the quality in each detail 

Once travelling has been made more 

efficient, each individual trip and place 

should attempt to achieve optimal quality 

regarding traffic safety and a sound 

environment. Every single encounter 

between road users and encounters 

between road user and the city 

environment must be optimised. 

Individual behaviour at e.g. intersections 

has a large impact on traffic safety and 

environmental impact. Low and even 

speed is an important actor to traffic 

safety and the environment. Low vehicle 

speeds is unquestionably the most 

important factor to attain increased 

traffic safety - this was also unanimously 

confirmed by the members of our expert 

seminar (TOI, 1989 and Nilsson, l976). 

Traffic safety measures enforcing an 

adaptation (a reduction) of the vehicles´ 

speed have always turned out to be the 

most effective. The risk of an accident 

decreases when the speed is lowered, 

since the motorist's ability to prevent an 

accident increases. In addition, injuries 

or damages caused by an accident are 

much less serious at lower speed. The 

change is most notable at severe 

accidents. At 30 km/h, the impact of an 

accident is lowered considerably. From 

time to time, people express the view 

that a reduced speed limit to 30 km/h 

would counteract decreased emissions. 

That is true for the way engines are 

tuned today. But if we demanded that 

vehicles produced fewer emissions at low 

speeds, e.g. through changed test 

driving cycles, this could be changed 

very quickly. 

 

The co-operation between road users is 

also significant to a safe and comfortable 

traffic environment. The driving pattern 

of each individual user has a decisive 

effect on exhaust rates (Ericsson, 1996). 

Braking and accelerating have a great 

effect on the total amount of exhaust 

fumes (IVA, 1990). A decreased speed 

variance in each vehicle was discussed at 

the expert seminar as a major factor to 

reduce emissions. Isolated traffic calming 

measures were given as an example of 

things that have a positive effect on 

traffic safety but a negative effect on the 

environment. However, it should be 

pointed out that if the street environment 

is designed to maintain an even and 

permanent speed reduction, traffic safety 

and environmental aspects do not have 

to be in conflict. In a city environment, 

low speeds enable a freedom of planning 

and design. A study from Gothenburg 
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shows that it is almost impossible to 

compare different built-up areas 

regarding traffic safety and accidents 

with available data (Persson, 1985). 

 

It is important to traffic safety that the 

road user environment is made very 

clear. In later years, traffic environment 

measures have been used to create 

traffic environments in harmony with 

endeavours to give priority to pedestrian 

and bicycle traffic. Physical measures 

have turned out a very strong message 

about a shift in power relations between 

protected and unprotected road users 

(Vägverket, 1993). By including the right 

signals in the detailed planning of an 

area, safer and nicer environments can 

be attained (Traffic calming guidelines, 

1991 and Theeuwes & Godthelp,1992). A 

clear design of every traffic environment 

has shown great potential in terms of 

changing road user behaviour. It is 

important that this possibility is used to 

guide traffic towards increased safety 

and a better environment (NVF, 1996). 

 

In its vision about cities with safe traffic, 

the Swedish Association of Local 

Authorities stipulates a strategy to reach 

goals for traffic safety efforts. They 

believe that changes to the street system 

and the street environment can be made 

at a reasonable cost. They first want to 

reduce the percentage of automobiles of 

all traffic, and then create street designs 

and traffic behaviour that co-exist in 

harmony. Their vision includes the 

assumption that only 20 percent of all 

streets in a city should be pure 

automobile traffic streets. A majority of 

the streets shall have a 30 km/h speed 

limit. In certain streets, motorists will 

even be expected to adapt their speed to 

pedestrians and bicyclists. 

 

In order to succeed in creating safe 

traffic environments in the cities it is 

essential that all power in all different 

areas be gathered and that traffic 

calming measures are implemented on a 

large scale. It is necessary to be 

consistent and persistent and to give 

priority to traffic calming schemes. The 

most effective physical obstacle is the 

speed hump, which is best positioned 

just before an intersection, or in places 

where bicycle routes cross the street. 

Speed humps can also be used to make 

raised intersections or raised zebra 

crossings. However, they must be 

designed so that they really result in 

reduced speed. The traffic safety effect of 

speed humps has turned out to be great, 

and the cost is small. 

 

Mini-roundabouts are very competitive 

compared with traffic lights, both 

regarding safety effect and - most 

importantly - time use, energy use and 

emissions. Research has indicated a 

reduction of accidents by 25-70 percent 

when mini-roundabouts were introduced 

and traffic remained constant (SÄTIK, 

1992). Experiments in Växjö, Sweden, 

showed a decrease in personal injuries 

by 50 percent when 21 mini-roundabouts 

replaced regular intersections (Hydén, 

1996). This experiment also shows that it 

is possible to achieve considerable 

positive effects in a short time and that 

measures which actually reduce speed - 

and are implemented on a large scale - 

have great and general traffic safety 

effects. 
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In low speed areas (30 km/h max.), 

traffic safety can be further improved by 

integrating road users and making them 

conscious of each other. It is important 

to make road users stay constantly 

prepared for unforeseen events. 

Interaction must take place on the terms 

of vulnerable road users. Studies show 

that a zebra crossing is safer the closer 

to an intersection it is situated (Gårder, 

1982). Furthermore, studies show that 

bicyclists´ actual safety can be increased 

if the bicycle lane is led into the car lane 

before an intersection, so that the 

motorists notice their presence (Leden, 

1988). 

 

The introduction of more efficient energy 

use as well as the use of renewable 

energy sources, lighter vehicles, low 

emission engines and improved 

purification technology could together 

reduce the amount of nitric oxide and 

carbon dioxide from the Swedish 

transport sector by 70-80 percent 

(Johansson, 1993 and 1995). If lighter 

cars with smaller engines became more 

common it would also have a positive 

effect on traffic safety. There is still much 

to be done for traffic safety and emission 

rates regarding vehicle performance. 

New information technology also has 

great potential for reducing accidents. 

Speed limiters in vehicles and similar 

intervening functions will probably help in 

providing increased traffic safety (Lind, 

1996).  When it comes to emissions from 

vehicles, current estimates are less 

certain. If speed limiters lead to more 

even speeds, reduced emissions should 

also be attained. These measures put 

great demands on societal and city 

planning, which enables the use of this 

technology. Everyone at the expert 

seminar agreed that vehicle measures 

could affect traffic safety and the 

environment to a large extent. They 

could be negative - caused by larger 

vehicles with larger engines -, or positive 

- caused by a use of technological 

development to improve traffic safety 

and protect the environment. 

Connections between measures 

It may seem obvious that different traffic 

and city planning levels should co-

operate to attain the best traffic 

environment possible. However, this is 

not an easy task. Unfortunately, current 

local planning does not even consider 

comprehensive goals. One explanation 

may be that the "best" local solution 

does not coincide with what would be 

best for the above level. A tunnel for 

pedestrians and bicyclists may e.g. be 

ideal and safe to the pedestrians and 

bicyclists who cross the street through 

the tunnel. However, to other 

pedestrians and bicyclists, and to the 

environment, this measure might be a 

change for the worse. Seen from another 

point of view, the best solution for a bus 

service might be to drive through a 

sensitive area, where detailed problems 

are impossible to solve. Strategies to 

reduce our dependency on transport and 

strategies to make travelling more 

efficient by adapting a built-up area to 

public transport can in some cases also 

be contradictory. Several studies show 

that a localisation of built-up areas to the 

central parts of a city and to locations 

where public transport modes meet, 

benefits the public. However, a 

concentration of activities, services and 

public transport may affect local services 

negatively, which will reduce travelling 

on foot or by bicycle. An adaptation of 
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built-up areas to walking and bicycle 

distances, on the other hand, could 

create so small units that public transport 

is affected negatively, too. 

 

The total impression from our expert 

seminar was that traffic safety and 

environmental problems can not be 

solved at one individual level. Most 

examples of suitable traffic solutions 

require interaction between various 

levels. Co-operation on several levels 

however, put greater demands on clear 

targets. If traffic planning only attempts 

to solve the most urgent traffic problems, 

the opportunity to find general solutions 

is missed. On the other hand, if goals 

and strategies for traffic and city 

planning are established, every individual 

detail can support the comprehensive 

goals. Results from our expert seminar 

also showed that local measures might 

have the greatest potential of actually 

improving traffic safety and the city 

environment. When it comes to 

environmental impact, the seminar felt 

that it would be possible to greatly 

reduce emissions through more efficient 

traffic brought on by the technological 

development. It is difficult to achieve 

interactive traffic and city planning, 

mainly due to the fact that goals are 

unclear and a lack of effective active 

control instruments on local and regional 

levels. At our expert seminar, we 

discussed how difficult it is in physical 

planning to prevent the development of 

built-up areas in undesired directions, 

e.g. when bypasses are constructed, and 

also the need to highlight the possibility 

of controlling the direction of any 

development through infrastructure. 

Local planning tools were not felt to be 

strong enough to control traffic 

development. The development of built-

up areas should also be seen from a 

regional perspective, a level which today 

lacks power. New planning tools and 

instrument, are required if mutual 

regional planning is to have any effect. 

However, the experts expressed some 

uncertainty as to whether too strong a tie 

to the local society is really desirable. 

 

Experience from public transport shows 

that it is very hard to attract people with 

unlimited access to a car to public 

transport only by improving the public 

transport. In order to achieve any 

notable effects, a combination of 

improved public transport and various 

types of restrictions against cars is 

necessary (Holmberg, 1995). 

 

An individual's behaviour at e.g. an 

intersection has great implications to 

both traffic safety and the environment. 

This knowledge has led to an increased 

interest in detailed solutions in which 

individual behaviour is-influenced 

through the detailed street plan. 

Measures which promote low and even 

speeds were considered very important 

by experts at the seminar. Traffic 

changes in residential areas often affect 

adjacent streets. Due to this insight, the 

effects of changes on other areas are 

often considered when measures are 

planned (Ekman et al, 1994). 

 

A positive example of a large-scale 

experiment in which several levels co-

operate is the “Växjö project". Its 

general target – to reduce traffic 

accidents through speed reduction in 

strategic places - was carried out with 

interactive isolated measures (Hydén, 

1996). 
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Economy and control tools 

It has been proven efficient to control 

human actions and behaviour through 

economy. By increasing the variable cost 

of driving through increased fuel prices, 

vehicle mileage can effectively be 

reduced and hence also energy use and 

air pollution caused by vehicles. In 

addition, traffic safety increases with less 

traffic. With the technology available 

today, it will soon be possible to 

introduce differentiated fees for use of 

different streets, as a kind of electronic 

car tolls (Lind, 1996). Such a measure 

would also reduce vehicle mileage if the 

fees were right, both in the form of 

reduced travel distances and a reduced 

number of trips. 

 

Fees can also be used to increase the 

capacity use for both private vehicles and 

public transport. If the maximum 

capacity of each vehicle could be used, 

great environmental gains could be 

attained for the city environment and 

environmental impact. In Sweden, the 

average number of people in a car is 1.2, 

and the average bus has 21 passengers. 

 

Through a difference in taxation of 

various vehicles - considerably lower for 

the best technology available - a much 

higher degree of small and 

environmentally friendly vehicles would 

be attained. 

 

The results from MaTs (the co-operation 

for a transport system in harmony with 

the environment) indicate that more 

powerful control tools than today are 

required. It is also necessary to use a 

combination of different control tools, 

both general and those that have more 

selective effects, in order to realise the 

environmental goals established by the 

Swedish parliament. The study also 

points out that decisions regarding traffic 

must comply with international 

regulations (MaTs, 1996).If new and 

more powerful control tools are to be 

introduced, there is also a need for 

additional public knowledge, since many 

of the decisions which affect the total 

situation are made by individual road 

users (MaTs, 1996). As we have 

mentioned earlier, e.g. the Swedish 

national investigation of travel habits 

RVU shows smaller differences in 

travelling between provinces and regions 

in Sweden than between individuals in 

each region (SAMPLAN, 1995). 

Conclusions 

A new approach 

Most experts today feel that 

technological solutions alone are not 

enough to reach set traffic safety and 

environmental goals. It is just as 

important with good planning combined 

with effective incitements and control 

tools to ensure safe, ecological and 

socially sustainable environments. The 

regulations and standards created so far 

have been fairly good at regulating. 

Thus, we have been able to guarantee a 

minimum acceptable standard for traffic 

safety and emission levels. We have 

often been content with this. In order to 

optimise traffic in harmony with the 

wishes of society regarding traffic safety, 

environmental impact and the city 

environment, however, new incitements 

are necessary for the various agents in 

traffic to behave according to set goals. 

By optimisation is meant a continuous 

effort to become better by choosing 

measures which lead to the best final 
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results possible. The idea of long-term 

sustainable development, as it is 

expressed in the UN environmental 

report "Our Common Future" - the so-

called Brundtland Report - must always 

be present. 

 

To be able to plan traffic and society in a 

satisfactory manner regarding traffic 

safety, environmental impact and the city 

environment, new effective planning 

tools and instruments are necessary. On 

a regional level, these tools are missing 

in practice, and on a local level they need 

to be reinforced. In order to handle a 

system in which different levels interact 

and pull in the same direction, not only 

active planning instruments are required 

but also traffic and social planners with 

comprehensive knowledge, as well as 

financial control methods which support 

the work of these planners towards a 

sustainable environment with safe traffic. 

Planning which takes so many different 

angles into account can not only be 

handled through handbooks and model 

examples. Several different measures 

have good final results. New models for 

analysis and estimates as well as 

simulation technology on computers can 

be useful tools. The goals and ambitions 

of society are continuously changing, and 

with them also the knowledge and 

approaches that need to be applied. 

 

We have created a dispersed society and 

adapted our life-style to a need for 

specialisation which has caused a 

dependency on cars. Studies in Sweden 

as well as the rest of Europe, however, 

indicate that citizens are critical to the 

increasing automobile traffic. This opinion 

is also held by politicians. However, 

these studies show that decision-makers 

greatly under-estimate the determination 

of citizens to take limiting measures 

against automobile traffic. A majority of 

Swedish citizens believe that a limitation 

of automobile traffic, primarily in town 

centres, and a promotion of public 

transport would solve our traffic 

problems. They are also positive to such 

counter measures (Brög, 1993). Much of 

what we describe in this report can 

actually be carried out, if not 

immediately then in the near future. It is 

simply essential to use the will of our 

citizens to achieve a city environment 

which is both ecologically sustainable, 

enjoyable to live in and has safe traffic. 

The need for knowledge 

Ways of handling measures on various 

levels is subject to many studies both in 

theory and practice. The connection 

between measures on different levels, 

which deal with different means of 

transport, is extremely complex. To 

achieve a radically improved traffic 

system, new knowledge in many areas is 

required. 

 

We have identified some obvious 

knowledge gaps in the following areas: 

 How do we achieve optimal co-

operation between measures on 

different levels 

 Which new planning instruments 

are necessary to handle traffic 

problems 

 New charge systems which 

handle safety, environment as 

well as city environment 

 Interaction between information 

technology and traffic planning 

 Large-scale experiments to test 

theories about interactive 

measures 
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Good planning principles far from enough to make a change 

Post-script on Traffic Systems for an Improved City Environment 

Lena Smidfelt Rosqvist, Trivector Traffic AB 

 

The presented article should ideally be 

either outdated or permeate planning 

and decisions made. Sadly neither of this 

is true. Definitely not in Sweden but I 

believe not elsewhere either. We still see 

little of actual decisions and budget 

distributions that reflect any will to 

seriously produce a change towards a 

more sustainable transport sector. 

Despite many scientists and researchers 

stating paradigm shifts (e.g. Banister on 

The sustainable mobility paradigm, in 

Transportation Research 2008) and lots 

of more hard facts on the issues brought 

up in the article from 1996. 

 

Even though some of the things we wrote 

in 1996 would have been put in a slightly 

different way if it was written today the 

basic idea would probably be more or 

less the same. In some ways the last 

years of awakening and concerns about 

climate changes, urban redevelopment 

and rising fuel prices makes it even more 

relevant today than back then when even 

this kind of concerns was ahead of its 

time.  

 

The outcome of the article took a rather 

interesting start with the Swedish road 

administration (SNRA) taking the main 

parts to heart as they developed the 

four-step-principle. The principle was 

intended to include a wider and more 

efficient approach to their infrastructure 

planning where four different kinds of 

measures are analysed when addressing 

transport problems: 

Step 1 - Measures that affect 

transport needs and choice of 

transport mode. 

Step 2 - Measures leading to more 

efficient utilisation of existing 

infrastructure and vehicles network. 

Step 3 - Minor road improvements.  

Step 4 - Major investments in new or 

improved infrastructure 

 

The principle grew in acceptance and by 

2003 the Swedish government in their 

planning directives for the SNRA and 

Swedish Rail administration demanded 

use of the four-step-principle for the long 

term national infrastructure planning. 

The use and outcome was later evaluated 

by SIKA7 in 2005. They concluded that 

the principle only acts as a Potemkin 

village8 to make us believe planning is 

performed in a holistic and unbiased 

way. In reality no different measures or 

planning could be traced due to the 

required principle.  

 

Having an idealistic approach planning 

principle turn out to carry little weight 

compared to political negotiations and 

decisions, as also pinpointed by SIKA. 

Even though criticism has arisen about 

                                                 
7 SIKA (Swedish Institute for Transport and 
Communications Analysis) is an agency that is 
responsible to the Ministry of Enterprise. 
8 Potemkin villages were purportedly fake 
settlements erected at the direction of Russian 
minister Grigory Potyomkin to fool Empress 
Catherine II during her visit to Crimea in 
1787. According to this story, Potyomkin, who 
led the Crimean military campaign, had hollow 
facades of villages constructed along the 
desolate banks of the Dnieper River in order to 
impress the monarch and her travel party with 
the value of her new conquests, thus 
enhancing his standing in the empress' eyes. 
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how the principle is used, there is 

considered to be large sustainability 

benefits in using the principle - if used in 

an appropriate and serious way. But a 

seriously intended use of such planning 

principles also demands a reformed 

planning process where technical and 

rational planning foundations are in 

demand and has a meaningful usage. 

Transport is known to be the source of 

many environmental problems and there 

is no lack of suggestions for policies, 

instruments, measures or planning 

principles that can improve the situation 

if used. The problem is that few of the 

good intended solutions are put into 

practice. This implies the urgency for 

including knowledge, competence and 

discussion on how to plan and act in the 

transport sector on both national and 

regional level. And on how to make use 

of all the fine knowledge held by 

transport planners all over the world. 

This is not something the transport 

sector will solve on its own. This needs 

the collected wisdom of various 

disciplines.  

It also needs a clear recognition of the 

goal conflicts embedded in decisions for 

the infrastructure. Even if the voice of 

the public all over the world is supporting 

the urgency for politicians to reach global 

agreements on climate change which by 

necessary includes a sustainable 

transport sector. 

 

However, also the experts of the 

transport sector need to take a step 

forward and take responsibility for 

making this change. It should really be 

the most important issue at hand for the 

research community to contribute to a 

radical change on how to make better 

use of the collected wisdom. To make the 

transport sector more sustainable the 

users of the system need to 

travel/transport in a more sustainable 

way. It is, however, naïve to think that 

this will happen and cynical to leave this 

responsibility to the individual. We also 

need the planners and decision makers 

to plan and make decisions to make 

sustainable choices more attractive.  
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