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The Stockholm Congestion Tax Trial is a project where an automatic system was implemented 
to tax road vehicles in order to reduce congestion. It lasted from January until July 2006 and 
vehicles going in or out of the inner city were taxed. The trial was limited to a half year and 
was accompanied by a large research package to evaluate the effects of the congestion tax. 
The data collected for research purposes is not fully analyzed yet. This thesis focuses on travel 
behavior of the population in Stockholm County and uses a household panel survey.

The thesis provides an overview about the circumstances in Stockholm, the implementation 
of the congestion tax and the general effects of the trial. The main idea of the analysis is 
to use the advantages of the panel survey and keep track of how the individuals behaved 
during the two waves. The analysis is done separately for each trip purpose and examines 
the change of mode choice during the second wave in comparison to the individual’s choice 



Assignment

Analyse of behavioural changes due to the Stockholm congestion 

charge trial

During the 2006 congestion trial in Stockholm, the numbers of cars travelling through the 
congestion charge zone decreased by about 20 % according to the travel survey and the traffic 
counts. Public transport has increased by about 5 % due to the trial. The travel survey was a 
panel study conducted in September 2004 and March 2006 with 35,000 questionnaires. Due 
to the seasonal influence, direct comparisons between them are difficult.

According to the available research, the number of trips to and from work hasn’t changed. 
Most of the work trips by car “disappearing” across the cordon seem to have switched to 
public transport, while most of the “disappearing” car trips with other trip purposes seem to 
have switched to other destinations or been cancelled altogether.

Even with the existing research, the question of who changed the behaviour and in what way 
it was done is not fully answered. The project work should deal with the following questions:

In what way did the departure time choice and/or trip generation and/or mode choice and/
or route choice change during the trial for all trip purposes?

What was the effect on trips conducted for main activities (e. g. Home, work, leisure 
purposes)?

Result transfer to the theory of hard and soft constraints respectively minimum and 
maximum constraints in trip generation models.

Which sociodemographic groups (age, gender, income, occupation) changed in what way 
and how do the results influence the determination of O-D-Groups?

The goal of the project work is to improve the understanding of the effects of congestion 
charging on the travel behavior, utilization of the results for traffic demand modelling and to 
provide help in predicting consequences in other cities.

•

•

•

•



Theses

A congestion tax does not reduce the total number of trips passing through the taxation 
cordon.

Trips that are required to be done every day are reduced less by the congestion tax or 
other influences from outside.

The main alternative for doing the trip by car is public transportation.

The modes foot and bike are affected by weather and are not an alternative for trips by car 
for the whole year.

Women try to avoid the congestion tax more often than men.

Low income groups change from car to less expensive modes to avoid the congestion 
tax. High income groups do not change their behavior.

Older individuals are less flexible in their mode choice.
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10. Abstract

0. Abstract

The Stockholm Congestion Tax Trial is one of the few projects where an automatic system 
was implemented to tax road vehicles in order to reduce congestion. The taxation period 
lasted from January until July 2006 and vehicles going in or out of the inner city during 
daytime were taxed with 10 to 20 SEK (1.07 to 2.14 Euro). The project included improved 
public transportation and more park & ride sites. 

The trial was limited to a half year and the public was able to vote on the congestion tax 
afterwards. A large research package was set up in order to inform everybody about the 
effects of the tax. The referendum was positive and the congestion tax is permanent today, 
but the data collected for research purposes is not fully analyzed yet. This thesis focuses on 
travel behavior of the population in Stockholm County and uses a household panel survey 
with 24,000 individuals. The waves took place in September 2004 and March 2006.

The main idea is to use the advantages of the panel survey and keep track of how the 
individuals behaved during the two waves. The analysis is done separately for each trip 
purpose and examines the change of mode choice during the second wave in comparison 
to the individual’s choice before the congestion tax. This can be even specified for different 
socio-demographic groups.

The cross-sectional comparison shows that avoiding trips to and from the inner city is not 
an option. The number of trips of the individuals passing through the congestion tax cordon 
is reduced to a lower extend by seasonal influences than the trips in all other parts of the 
county. Therefore the inner city has become more attractive as a origin or destination or the 
trips passing through the cordon can not be substituted by trips free of tax.

Public transportation is the mode which benefits most from the congestion tax in terms of 
modal split. The importance of it increases in the whole county, but the gain is a lot higher 
for trips through the cordon. The modes foot and bike are not a relevant alternative for trips 
through the cordon because of long distances in general and cold weather during the survey. 
The panel analysis shows that many more people doing cordon passages to work, home and 
shopping change from car to public transportation in comparison to the rest of the county. 
Changes from public transport to car occur less often for cordon passages than for trips not 
being taxed.

Certain socio-demographic groups adapt differently to the congestion tax. Compared to men, 
up to 30 percent point fewer women continue to use the car depending on the trip purpose. 
This may be related to personal income, but the variables household income has proofed to 
have a smaller impact. Only really poor households use the car a lot less often and the highest 
income group tends to continue to drive by car.

The main limiting factor of the analysis is the seasonal and weather influence because of 
unusual cold weather during the second wave. It is not possible to take this completely into 
account because the control group of the cordon passages has different trip characteristics.



20. Abstract

The thesis provides better knowledge how a congestion tax affects the behavior of the people. 
It allows checking the reasonability of transportation modeling results and shows that certain 
socio-demographic variables should be used if modeling is done for areas with a different 
composition of the population than Stockholm.
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Kurzfassung

Der Versuch der Stockholmer Innenstadtmaut ist eines der wenigen Projekte, bei dem ein 
automatisches Mauterhebungssystem für Fahrzeuge zur Stauminderung eingeführt wurde. 
Der Versuchszeitraum mit Mauterhebung reichte von Januar bis Juli 2006. Alle Fahrzeuge, 
die in und aus der Innenstadt fuhren, mussten tagsüber 10 bis 20 SEK (1,07 bis 2,14 Euro) 
bezahlen. Das Projekt beinhaltete einen verbesserten öffentlichen Personennahverkehr und 
mehr Park&Ride-Stellplätze.

Der Versuch war auf ein halbes Jahr begrenzt und im Anschluss wurde eine Volksabstimmung 
durchgeführt. Zur Information der Bevölkerung über die Auswirkungen der Maut wurde ein 
großes Forschungspaket aufgelegt. Die Volkabstimmung verlief positiv und die Maut ist 
heute dauerhaft eingeführt, aber die gesammelten Daten aus dem Forschungsprojekt sind 
noch nicht vollständig ausgewertet. Diese Arbeit konzentriert sich auf das Mobilitätsverhalten 
der Bevölkerung im Bezirk Stockholm und verwendet eine Panelbefragung in Haushalten mit 
24.000 Teilnehmern. Die Befragungswellen fanden im September 2004 und März 2006 statt.

Die Untersuchung verfolgt das Verhalten einzelner Individuen während der beiden Wellen und 
nutzt somit die Vorteile, die die Panelbefragung bietet. Die Analyse wird separat für jeden 
Wegezweck durchgeführt und betrachtet die Änderung der Verkehrmittelwahl während 
der zweiten Welle im Vergleich zur ursprünglichen Wahl vor der Maut. Dies wird durch die 
Auswertung einzelner soziodemographischer Gruppen ergänzt.

Die Querschnittsuntersuchung zeigt, dass die Maut nicht zu einer Vermeidung von Wegen 
in oder aus der Innenstadt führt. Die Anzahl an Wegen durch den Mautgürtel nimmt leichter 
durch saisonale Einflüsse ab als in anderen Teilen des Bezirkes. Somit ist die Stadt entweder 
als Quell- oder Zielgebiet attraktiver geworden oder die Wege durch den Mautgürtel können 
nicht durch kostenfreie Fahrten ersetzt werden.

Der öffentliche Personennahverkehr profitiert im Sinne vom Modal Split am meisten von der 
Maut. Die Bedeutung steigt im gesamten Bezirk, aber das Wachstum ist deutlich stärker für 
Wege durch den Mautgürtel. Die Verkehrsmittel Fuß und Fahrrad sind keine Alternative für 
die kostenpflichtigen Wege, da die Reiseweiten zu hoch sind und das Wetter zu kalt war. Die 
Panelanalyse zeigt, dass deutlich mehr Personen mit Wegen durch den Mautgürtel zur Arbeit, 
nach Hause und zum Einkaufen vom Auto zum öffentlichen Verkehr umsteigen als im Rest 
des Bezirks. Wechsel vom öffentlichen Verkehr zum Auto treten seltener bei Wegen in oder 
aus der Innenstadt auf als bei kostenfreien Fahrten.

Einzelne soziodemographische Gruppen passen sich besonders an die Maut an. Frauen 
ersetzen je nach Wegezweck im Vergleich zu Männern bis zu 30 % häufiger das Auto 
durch alternative Verkehrsmittel. Dies kann mit geringerem persönlichen Einkommen 
zusammenhängen, aber die Variable Haushaltseinkommen hat in der Untersuchung einen 
eher geringen Einfluss bewiesen. Nur sehr arme Haushalte nutzen das Auto deutlich weniger 
und die Haushalte in der höchsten Einkommensgruppe behalten die Autonutzung bei.
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Die gesamte Analyse wird durch saisonale Einflüsse und das Wetter eingeschränkt, das 
während der zweiten Welle ungewöhnlich kalt war. Dieser Einfluss kann nicht vollständig 
berücksichtigt werden, da die Kontrollgruppe für die Wege durch den Mautgürtel Unterschiede 
bei der Wegecharakteristik aufweist.

Die Studienarbeit verbessert das Wissen über Verhaltensänderungen der Menschen durch 
eine Maut. Sie ermöglicht die Überprüfung von Ergebnissen der Verkehrsmodellierung und 
zeigt, dass einzelne soziodemographische Merkmale für die Modellierung in anderen Regionen 
genutzt werden sollten, wenn die Zusammensetzung der Bevölkerung von Stockholm 
abweicht.
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Sammanfattning

Stockholmsförsöket är ett av de få projekten som brukar ett automatik systemet för beskatta 
fordon med trängselskatt. Syftet är att minska trängseln på gatorna. Försöksperioden låg 
mellan januari och juli 2006. Fordon som åkte in eller ut i innerstaden måste betala 10 till 20 
SEK under dagtid. Försöket omfattade förbättrad kollektivtrafik samt fler infartsparkeringar.

Försöket var begränsat till ett halvt år och allmänhet hade folkomröstning om skatten senare. 
En stort  paket med många forskningsprojekt startas för att informera alla om effekter av skatt. 
Folkomröstning gav ett jakande svar och trängselskatt är idag permanent. Men all samlad data 
är ännu inte analyserad. Det här examensarbetet koncentrerar på resvanor av alla invånare i 
Stockholms Län och använder kohortstudier med 24 000 personer. Vågor uppstod i september 
2004 och mars 2006.

Huvudideen var att  använda sig av kohortstudier och studera beteendet i båda vågorna. Alla 
ärenden analyserades separat och skillnaderna på färdmedelna undersötes mellan förre och 
efter trängselskatt. Det kan även bli specificerad för flera olika sociala bakgrundsgrupper.

Tvärsnittstudiens analys visar att förhindra resor till och från innerstaden inte är ett alternativ. 
Antal av resenärer som passerat avgiftssnittet har inte minskat så mycket av väder än alla 
andra resor i länet. Innerstaden är mer attraktiv som utgångspungt eller destination. De kan 
inte ersättnas med resor som kostar ingen skatt.

Färdmedelfördelning har förbättrats för kollektivtrafiken på grund av trängselskatt. 
Kollektivtrafiken ökar i hela länet, men vinsten är störst för resor som passerat avgiftnittet. 
Färdmedeln fot och cykel är inget alternativ på grund av långt avstånd och dåligt väder under 
andra vågor. Kohortstudier visar att många resenärer byter från bil till kollektivtrafiken när 
man resan till jobbet, hemmet och inför shoping om man jämför med hela länet. Växling från 
kollektivtrafiken till bil är mindre för resorna som måste betala skatt.

Några sociala grupper anpassar sig annorlunda till trängselskatten. Kvinnor åker bil ner till 30 
procent mindre än men. Orsak är kanske lägre personlig inkomst, men variabel hushållinkomst 
har mindre effekt. Fattiga hushåll andvänder  bil mycket mindre än rika hushåll, som åker bil 
mycket mer.

Huvudbegränsningen av analysen är årstiderna och vädret,, som tillexempel ovanlig kallt väder 
under andra vågoen. Man kan inte förklara hela effekten därför att kontrollgruppen av har olika 
egenskaper.

Examensarbetet  bättre kunskap hur trängselskatten påverkar beteendet av människor. Det 
möjliggör att kontrollera transportmodellerings resultat och visar att några variabler skulle 
användas om modellering skulle göras i annan region med en annan typ av  sammansättning 
av befolkning  än i Stockholm.
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1. Introduction

The idea of congestion pricing in cities goes back to the 19th century, but has just been 
discussed in theory until 1975. Then it was first introduced on a small scale in Singapore. 
Several cities in Norway started to implement road charges in 1986, but their aim was to 
finance road infrastructure. No other city followed the idea of congestion charges until it was 
implemented in London in winter 2003 (Eliasson 2007a, p. 1-2). 

The next large city implementing a congestion charge was Stockholm. The trial package 
including expanded public transport, additional park-and-ride sites and the congestion tax. 
The tax had the primary objective “to reduce congestion, increase accessibility and improve 
the environment” (www.stockholmsforsoket.se 2006e). The secondary objectives of the trial 
were:

“Reduce traffic volumes on the busiest roads by 10-15 %

Improve the flow of traffic on streets and roads

Reduce emissions of pollutants harmful to human health and of carbon dioxide

Improve the urban environment as perceived by Stockholm residents

Provide more resources for public transport” (www.stockholmsforsoket.se 2006e). 

1.1 Idea of congestion charges

The name congestion charge in London and Stockholm clarifies the goal of the project. The 
charge is supposed to reduce congestion and improve reliability for bus service, car users and 
commercial traffic.

Not all external costs are paid by the users of a transportation network. External cost means 
that they have to be paid by someone else. The costs can be transferred on a personal level 
(to other individuals), on a regional level (to other areas) or in time (to future generations). 
Depending on the theory, a wide range from accidents to all types of environmental effects 
are considered as external costs of transportation. The focus here is on time delays which 
each extra individual imposes on others while using congested transportation networks. 

This is where congestion pricing for road traffic comes up. A fee is imposed on everybody 
which is just as high as the financial value of time loss the user causes for other travellers. 
The goal is to maximize the consumer surplus and to induce an equilibrium that is optimal in 
that way. The two preconditions are that all users have the same marginal utility of money and 
that the revenues are given back to the user (Eliasson 2001, p. 595). 

The challenge is to determine the fee in order to achieve the equilibrium. It requires detailed 
knowledge about several values:

The time losses each extra user causes on the road link has to be calculated with a volume-
delay function.

•

•

•

•

•

•
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The monetary value for the marginal time loss of each individual has to be calculated 
and summed up for all road links. Usually constant marginal monetary values of time are 
assumed.

The average values change after the implementation because of new travel behavior (route 
choice, destination, trips frequency, etc.). (Eliasson 2001, p. 595-596)

The whole procedure requires a lot of data and it is almost impossible to do the textbook theory 
for a road network in reality. But the principle gives a good idea of the various relationships 
and effects within in the transportation system. Relationships with other systems besides 
transportation are not even included at all.

1.2 Why evaluate the Stockholm Congestion Tax Trial?

The free use of roads is seen as an almost constitutional right by parts of the population in 
various countries. Attempts by politicians to introduce road charges for any purpose are often 
followed by protests. Stockholm used a smart way to solve the problem after several earlier 
attempts failed. The congestion tax was combined with beneficial components and it was 
limited in time. After the trial, a referendum was conducted and the Stockholm population 
could vote for or against it. 

It was clear from the beginning that a wide variety of effects would occur. Therefore a research 
project was set up which allowed to inform the public before the referendum about the results. 
It turned out that the overall benefits were so obvious that the opinion of the media and the 
public already became positive before the publication of the reports (Eliasson 2007a, p. 23). 
However, they are still valuable for the scientific community around the world.

All results had to be available before the referendum and the time pressure did not allow to 
work on all possible research questions. As it is said above, the effects within the transportation 
system are already complicated, but they become even more difficult when other aspects of 
society are included. One of the aspects which has not been the focus so far is the question 
what the “disappearing” cars did during the trial period. 

This question includes a wide range of possible influences. They start with geographical 
factors of the Stockholm region, include general behavior of Swedes but can reach close 
to the individual life like weather. Gaining more answers in that field is essential because 
Stockholm is one of the first examples of inner city congestion pricing and is a common 
destination for study trips of stakeholder in the field of transportation planning. 

•

•
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2. Information about the region and the Stockholm Trial

To understand the effect of a road toll on a city or area, knowledge about its structure is 
necessary. This chapter aims at introducing the county and the city of Stockholm and describes 
basic features and the technology applied for the road congestion tax scheme. Because the 
thesis is supervised in Germany and Sweden at the same time, mostly aspects which are 
different among the countries are pointed out. However, it is tried to implicate characteristics 
with the topic in a way that makes this chapter even valuable for Swedish readers.

2.1 The pattern of Sweden and Stockholm County

2.1.1 Geographic structure

The city of Stockholm is located near Sweden`s coast of the Baltic Sea. The national capital lies 
in the southern middle part of the country. The city is divided into a northern and a southern 
part by the Baltic Sea and Lake Mälaren, which extends about 100 km inland. The two bodies 
of water meet in the city center. The city was founded there historically because it was the 
east-west seaway into the middle of Sweden. 

Major parts of the city are situated on islands and the area is covered by many lakes. Towards 
the Baltic Sea the open sea does not start immediately. The Stockholm Archipelago (Skärgård), 
which consists of many thousand islands, is situated there. The whole landscape consists 
mostly out of Gneiss rock and was shaped during the ice age by glaciers which retreated 
about 10,000 years ago (Persson 1998, p. 79-80). 

Figure 1: Stockholm Archipelago outside of Stockholm with many islands and thin soil 
layer (Source: Becker, T.) 
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Figure 2: Map of Stockholm County (Source: www.lantmateriet.se 2008) 

Climate

Stockholms climate is influenced by the small distance to the Baltic Sea and the Archipelago, 
which extends into all parts of the city. According to the Köppen-Geiger climate classification, 
it belongs to the humid continental climate without dry seasons, but a warm summer (Peel 
2007, p. 1641). Some average weather parameters with impact on travel behavior are shown 
in table 1. The weather data from the two travel survey periods described in chapter 3.2 are 
included as well. The weather during September 2004 was close to the average of the month, 
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but in March 2006 it was even colder than in an average February. It will be referred to this 
later.

Table 1: Average climate data for Stockholm from the last 30 years (Source: www.
wetter.com 2008) and for the two measuring periods in 2004 and 2006 (Source: own 
calculation based on www.smhi.se 2008)

Month
Daily 
Max 
in °C

Daily 

in °C

Daily. 
Min. in °C

Precip-
itation 
in mm

days 
> 1,0 
mm 
precipitation

daily. 
sunshine 
hours

January -1.0 -2.8 -4.7 39 10 1.3

February -1.2 -3.0 -5.5 27 6 2.4

March 1.9 0.1 -3.6 26 7 4.9

April 8.3 4.6 0.7 30 7 6.5

May 14.6 10.7 5.7 30 6 8.8

June 19.2 15.6 10.4 45 8 10.2

July 21.8 17.2 14.0 72 10 8.9

August 20.2 16.2 13.3 66 8 7.6

September 15.3 11.9 9.4 55 10 5.4

October 9.0 7.5 4.8 50 9 3.1

November 4.5 2.6 1.0 53 11 1.6

December 1.9 -1.0 -1.9 46 10 1.0

Yearly average 9.5 6.6 3.6 539 103 5.1

2004-09-20 - 

2004-10-03
14.7 10.5 6.8 17.3 4

2006-03-06 - 

2006-03-19
-0,7 -5.6 -11.1 2.6 1

Division in areas

Sweden is divided into 21 counties (län) and Stockholm is located in Stockholm County. 
It includes 26 municipalities and the largest city in the county is Stockholm with 795,163 
(2007) inhabitants and the smallest municipality is Nykvarn with 8,926 inhabitants. The total 
population in the county is 1,949,516 which amounts to 21 % of the country (www.scb.se 
2008a). Depending on the scenario, the population is expected to increase to 2,139,000 to 
2,250,000 in 2016 (Landstinget 2007, p. 2-3). The city of Stockholm is expected to grow by 
about 80,000 people in the same period (USK 2007, p. 5).
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Economy

Stockholm County plays an important economic role for Sweden. The gross national product 
of the county is 799,513 Mio. SEK1 (2005). This is 29 % of the country or 425,000 SEK per 
inhabitant. (SCB 2008b). A large share is generated in financial and real estate businesses 
and in the service sector in general. A detailed overview is given in Figure 3. The headquarter 
of most of Sweden`s large companies is located in Stockholm (e.g. Ericsson, Hennes & 
Mauritz).

11%

1%

3%

10%

1%

7%

8%

24%

4%

4%

8%

5%

14%

Manufacturing

Elecricity, gas and water works; sewage plants

Construction industry

Wholesale and retail trade

Hotels and restaurants

Transport, storage and communication companies

Financial institutions and insurance companies

Real estate, renting and business service companies

Non-market producers

Educational establishment

Health and social work establishment

Other community and personal service establishment

Not allocated by activity

Figure 3: Gross Domestic Product of Stockholm (Datasource: www.scb.de 2006)

2.1.2 Administrative divisions in Sweden

National level

Sweden is a constitutional monarchy with a parliamentary democracy. The king or queen is the 
countries head of state. He or she can not exercise political power and does not participate 
in political life. The head of state is the representative of the country as a whole and he or 
she performs only ceremonial duties and functions. The king or queen does not participate 
in the deliberations of the Government and does not need to sign any Government decisions 
(Swedish Institute 2007, p. 1). Carl XVI Gustaf is king of Sweden since 1973.

The Constitution declares that all public power in Sweden proceeds from the people and that 

1 Approximately 86,347 Mio. Euro; 10 SEK ~ 1.07 Euro. It is continued to state all values in 
Swedish Crowns because the conversion is easy. SEK has to divided by 10 to get the approximate 
value in Euro.
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the Riksdag – the Swedish Parliament – is the foremost representative of the people and 
has legislative power. The country is ruled by the Government, which is accountable to the 
Riksdag (Swedish Institute 2007, p. 1).

Sweden has a one-chamber parliament called Riksdag with 349 members which are reelected 
every four years. There are currently seven parties represented in the Riksdag. Usually all 
national political issues are resolved in the Riksdag. The only exceptions are referendums 
which were always consultative so far and only occur after approval of the Riksdag. The last 
national referendum was 2003 concerning the introduction of the Euro. Referendums may 
also be held at the local (municipal) or regional (county council) level (Swedish Institute 2007, 
p. 2). 

The Government rules the country but it is accountable to the Riksdag. The Riksdag appoints 
a Prime Minister, who is given the task of forming a Government by making up a Cabinet. 
The Government rules the country by implementing the decisions of the Riksdag and taking 
initiatives for new laws or amendments to laws (Swedish Institute 2007, p. 2-3).

Figure 4: The Royal Palace in Stockholm (left) and the parliament Riksdag (right) 
(Source: Becker, T.)

Regional and local level

On a regional level, the Government is represented by the county administrative boards 
(Länsstyrelsen). The county administrative boards decide on such issues like agriculture, 
environmental protection, public safety, monument conservation and spatial planning (www.
ab.lst.se 2008). 

There are the county councils (Landsting) on the regional levels as well. Their mandates are 
tasks that cannot be handled at the local level by municipalities for example access to health 
care and public transport. As an exception, the Stockholm County council does regional 
planning as well. The county councils have an assembly which is the decision-making body 
and is elected every four years (Landsting 2007, p. 7, 9). 

The lowest level in the Swedish public sector is the local government. The entire territory of 
Sweden is divided into municipalities, each with an elected assembly or council. Municipalities 
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are responsible for a broad range of facilities and services: housing, roads, water supply and 
wastewater processing, schools, public assistance, elder care, childcare etc. The municipalities 
are entitled to levy income taxes on individuals. As a result, municipalities have a fair amount 
of latitude in deciding what services they should offer. However, they are legally obliged to 
provide certain basic services (Swedish Institute 2007, p. 4).

2.1.3 The city of Stockholm

The largest municipality in Sweden is Stockholm city, which is divided into an inner city and the 
outskirts by geographic barriers (figure 5). The inner city includes the island Södermalm in the 
south, Kungsholmen with the two Essingen islands in the west and Norrmalm and Östermalm 
in the north and northeast. The outer limits of the city extends in southern and northwestern 
direction. Other municipalities directly adjoin the core city in the other directions. 

Figure 5: The city of Stockholm with some neighboring municipalities (Source: www.
lantmateriet.se 2008)

Population

About one third of Stockholm`s population lives within the inner city. More than one third 
of the 296,323 inhabitants in the inner city lives on Södermalm which makes it a densely 
populated area. The rest is distributed evenly among the three other parts of the inner city 
(www.usk.stockholm.se 2008c). Figure 6 presents the age distribution. Only a small number 
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of children lives in the inner city. Instead, a large percentage of the inner city residents are 
between 25 and 35 years old. Compared to this, the age distribution in the county is a lot 
more even.

Figure 6: Population pyramid in 2007 (Source: www.usk.stockholm.se 2008a + 2008b 
and www.scb.se 2008c)

Similar differences occur for other factors: the percentage of inhabitants with a foreign 
background is 16 % in the inner city, whereas the whole city of Stockholm and Stockholm 
County have both 26 %. A large share of the people with foreign background in the inner city 
comes from members of the European Union (www.usk.stockholm.se 2008a+b). 

Table 2 shows the level of education of the population and it becomes clear that the population 
in the inner city is educated best. Within the inner city, the percentage of people with higher 
education differ between 58 % in Södermalm and 66 % in Östermalm (www.usk.stockholm.
se 2008c). 

Table 2: Level of education of the population 25 - 64 in 2006 (Source: www.usk.
stockholm.se 2008c, www.scb.de 2008d)

Area Elementary School Gymnasium Higher Education Missing Data

Inner city 7 % 29 % 63 % 2 %

Stockholm city 12 % 35 % 51 % 2 %

Stockholm 
County

14 % 41 % 44 % 2 %

Sweden 16 % 47 % 35 % 1 %

Income and jobs

Similar difference can be seen in the income between the areas. The mean income per 
employed person in the inner city is 316,900 SEK (2005). In the district Östermalm (inner 
city) it is even 353,100 SEK high. In the rest of the city, the mean income is 283,300 SEK. The 
lowest income is in Rinkeby-Kista (outskirts) with 193,600 SEK. The personal mean income 
is calculated for all people between 20 and 64 having an income (www.usk.stockholm.se 
2008d). It is not possible to compare the city values directly with the county. On the county 
level, the median income is measured for people above 20 years. The value for the city of 
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Stockholm is 218,064 SEK and the amount for the county as a whole is 223,117 SEK (www.
scb.de 2008e). 

The central business district around the central station in Stockholm is one of the main working 
areas. About one forth of all workplaces in the city of Stockholm are in that area (www.usk.
stockholm.se 2008e), although the area is relatively small. One of the areas outside of the 
inner city with a high density of workplaces is Kista with several electronics companies (e.g 
Ericsson).

Figure 7: Distribution of workplaces in Stockholm city (Sourse: www.usk.stockholm.se 
2008f)

Several institutions of higher education are based in Stockholm. The three largest ones 
(Stockholms universitet, Kungliga Tekniska högskolan, Karolinska institutet in Solna) are 
located in the northern part of the inner city. The three universities have 60,207 (2006/07) 
students in total (www.scb.de 2007). 
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The districts with their different features are connected to each other and to the surrounding 
area by different means of transport. The possibilities for connection are limited due to 
landscape barriers, but large networks developed in the past. The detailed characteristics of 
the public and private transportation network are described in the following two chapters.

2.1.4 Public Transportation

Stockholm County has a public transportation network which provides services with almost 
all possible modes. The area can be reached by plane, long-distance bus, train and ferry. 
Within the county, customers have the choice between commuter train (pendeltåg), Metro 
(tunnelbana), light rail, bus and ferry.

Long distance transportation

There are two international airports located in Stockholm County. The one most frequently 
used is Arlanda. The airport is located in the municipality of Sigtuna and is about 40 km north 
of the city center. Arlanda served 17.9 million passengers in its four terminals in 2007 (www.
arlanda.se 2008). The less frequently used airport is Bromma which is in the city of Stockholm. 
Bromma served 1.8 million passengers in 2007 (www.bromma.se 2008). A third airport bears 
the name Stockholm, but it is not inside the county. Stockholm Skavsta is located 100 km 
south of Stockholm near the city of Nyköping. It is mostly used by low-cost carriers and had 
1.8 million passengers in 2006 (www.skavka.se 2008). 

Long-distance bus transportation plays a considerable role in Sweden. Busses connect the 
city center with the airports mentioned above, but they compete with the train operators on 
nationwide relations as well. The main bus terminal is located next to central station.

The central station in Stockholm can be considered as the most important train station in 
the country. A large share of the Swedish long-distance trains stops here and it plays a major 
role for the regional transportation. There are currently 550 trains just going in the southern 
direction of the station every day. The high volume-capacity ratio for the two tracks crossing 
the inner city is the reason why a bypass tunnel called Citybanan with a length of 6 km is 
being built until 2017. Two new stations are planned along the new tunnel which will be used 
by commuter trains. One of the stations will be build right next to the existing central station, 
the other one will be more in the north close to a Metro station (www.banverket.se 2008a).

Local transportation

The commuter trains operate on regular railway tracks on two main lines and run parallel in 
north-south direction through the city center. Some lines reach out over the border of the 
county and serve most of the 50 stations every 15 minutes and more often during rush hour. 
The commuter trains carry about 230,000 passengers on a regular weekday (SL 2007a, p. 
20-21). The commuter trains are supplemented by local trains which can be categorized into 
suburban trains and light rail. The suburban train Roslagsbanan starts at Stockholm Östra / 



172. Stockholm and Stockholm Trial

Tekniska Högskolan and serves the area north of Stockholm like the city of Täby. Saltsjöbanan 
starts at the traffic interchange point Slussen in the inner city and goes east in the direction of 
the Archipelago. The third suburban train operates on the island Lidingö, which has only one 
bridge connection to the main land. The light rails Nockebybanan and Tvärbanan are located 
in the east and the south of Stockholm city. The newly build Tvärbanan is a tangential line. 
The network of all suburban and light rail lines is 110 km long and the trains have 114,000 
boardings per average weekday (SL 2007a, p. 22-23).

The main basis of the public transportation network in Stockholm is the underground train 
Metro. There are three lines which split up into two or three branches. Most of the 106 km 
long network and the 100 station lie in the city of Stockholm. The Metro operates at least 
every 10 minutes at the end of the lines during the daytime. The headway decreases to two 
minutes in the inner city during peak hour. There were 1,071,000 boardings on a regular 
weekday in 2006 (SL 2007a, p. 16-17). 

All rail-based lines are supplemented by a large bus network that covers the whole county. There 
are 468 bus lines and almost 2,000 busses are in operation. There were 968,000 boardings on 
a regular weekday in 2006. A special emphasis is put on busses with renewable fuel. There 
were 379 ethanolbusses and 30 biogasbusses in operation in 2006. The biogasbusses are 
mostly used within the central city. It is planned for 2025 to have no busses with conventional 
fuel anymore (SL 2007a, p. 18-19). 

Figure 8: A Stockholm Metro near Slussen (left) and biogas bus (right) (Source: Becker, 
T.)
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Figure 9: System map of rail public transport system (Source: www.sl.se 2008d)
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Organisation of local public transport

The company AB Storstockholms Lokaltrafik (SL) is responsible for all land public transportation 
in the Stockholm County. The company SL with its 500 employes does all the planning, 
purchasing, administration, development and marketing of the public transport service. It is 
controlled by the Stockholm County Council. SL tendered all the operation of traffic and it is 
now done by contractors which employ about 10,000 people in total (www.sl.se 2008a). 

The fare system is organized with a mixture of zone system and flat fares. There are three 
zones within the county. Zone A includes all of Stockholm, the complete Metro network and 
some surrounding municipalities (e.g. Lidindö, Solna). Zone B covers approximately all areas 
within 30 km from the Stockholm inner city. Zone C includes the rest of the county. The zone 
system only plays a role for single trip tickets. All travelcards with a validity of at least 24 
hours are valid in the whole county (www.sl.se 2008b). Table 3 gives an overview over the 
most important and common tickets.

Table 3: Selected SL regular fares since 01-03-2008 (Source: www.sl.se 2008c)

Ticket Price (SEK)

Cash ticket, one zone 40.00

Vending machine, one zone 30.00

Prepaid ticket, one zone 22.50

24 hour card 100.00

7 day card 260.00

30 day card 690.00

Annual card 7160.00

School card (January - June) 720.00

The fare revenues amounted to 4,049 million crowns in 2006. The net operation cost was 
8,637 in total. The difference of 52 % is paid from tax money by the Stochholm City Council. 
This tax funding ratio includes all public funding for operation, but not the gross expenditures 
for investments like tracks, depots and rail-bound vehicles (SL 2007b ,p. 26-27, ).

The public sea transport is the responsibility of the company Waxholmsbolaget (Waxholms 
Ångfartygs). The company is owned by the Stockholm City Council as well and serves the 
Archipelago with 40 vessels in the summertime. In the wintertime only 11 ferries are in 
operation. 2,500,000 passengers are carried every year and the major part goes out to the 
Archipelago where many people have summer cottages (www.waxholmsbolaget.se 2008).
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Figure 10: A ferry for public transport in the Archipelago (left) and regional train 
operated by SJ (right) (Source: Becker, T.)

Not all people commuting to Stockholm depend on service provided indirectly by the County 
Council. There is a considerable number of people travelling to Stockholm from cities like 
Uppsala (35 min) or Eskilstuna (60 min) every day. The national rail operator SJ AB operates 
trains with headways down to 10 minutes during peak hour. The long commuting distances 
are caused by the difficult housing situation in the Stockholm area.

2.1.5 Private Transportation

Stockholm County has a large road and path network for walking, cycling and driving. It is 
characterized by the division into a southern and a northern part. The largest economical 
center in the country can easily be reached from other parts of the country and several new 
road projects were completed lately or are in the planning and building stage.

North-south

The main road connection for Stockholm is European Road E4 which goes from the 
northernmost part of Finnland along the coast of the Baltic Sea to Stockholm and afterwards 
south-west to the ferry harbour Helsingborg. The road continues with name E55 through 
Berlin and Prague to Greek. Within the Stockholm area, it connects the city Uppsala north 
of Stockholm County with Södertälje in south of Stockholm County. The road is called 
Essingeleden in Stockholm and crosses Lake Mälaren on several bridges. This part was 
opened for traffic in 1967 (Ahlstrand 2001, p. 474) and plays a major role for city transportation. 
The 8-lane segment is the most used road in Stockholm with about 150,000 vehicles per day 
(Bång 2006, p. 44).

There are only three other road links between the north and the south of Stockholm County. 
The one east to Essingeleden is the bridge Västerbron with about 27,000 vehicles per day. 
Farther east is another bridge called Centralbron with about 100,000 vehicles per day. The 
smallest bridge is the traffic intersection and bridge Slussen with about 17,000 vehicles per 
day in 2006 (Stockholms Stad 2007, p. 44).



212. Stockholm and Stockholm Trial

Figure 11: The intersection and bridge Slussen (left) and the bypass Essingeleden 
(right) (Source: Becker, T.)

East-west

One of the two west-east roads is European Road E18 going from Northern Ireland through 
Oslo to Stockholm and then continuing to Helsinki and Saint Petersburg. It runs north 
of Lake Mälaren and does not touch the inner city. Parts of the road in Stockholm are not 
grade separated. It continues from Stockholm to the northeast and ends in the harbour town 
Kapellskär. 

The second west-east road is European Road E20 going from Ireland through Copenhagen 
to Göteborg and Stockholm and then continuing to Tallin and Saint Petersburg. It joins E4 in 
Södertälje and runs south of Lake Mälaren. It leaves E4 north of the city center and continues 
through the northern part of the inner city on city roads to the harbour Frihamnen. 

There will be soon one tunnel each in the south and in the north as bypass roads around 
Stockholm. The one in the north is currently being build and is the substitution for the city road 
part of E20. The new connection Norra Länken will be approximately 5 km long and runs mostly 
in tunnels. According to the plans, Norra Länken will be opened to traffic in 2014 (Vägverket 
2005, p. 3-7). The southern bypass is called Södra Länken and was opened in October 2004. 
The 6 km long road is mostly underground and starts at road E4. It runs south of the inner 
city and ends close to the municipality Nacka southeast of Stockholm city (Vägverket 2002, 
p. 2-3). The annual average daily traffic (ADT) for the year 2006 ranged between 48,000 (east) 
and 78,000 (west) depending on the location (Carlsson 2008). 

Non-infrastructure aspects

Another component for private car transportation besides the actual road infrastructure are 
the vehicles. There were 769,000 passengers cars in use in Stockholm County at the end of 
2006. 286,000 of them were registered in Stockholm city (www.sika-institute.se 2007a, Table 
4). About 86 % were powered with gasoline, 9 % with Diesel and 5 % with alternative fuels 
like Ethanol in 2007 (www.sika-institute.se 2007b, Table 3). There were additionally 97,000 
trucks and 45,000 motorcycles and mopeds. About 5,200 of the passenger cars in the county 
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were registered as taxis (www.sika-institute.se 2007a, Table 4).

Compared to other countries in Europe, the behavior of vehicle drivers is often described 
by foreigners as respectful and reserved. The courteous attitude was also noticed by the 
author. The speed limit on the highways is 110 km/h and on major urban roads 50 km/h. The 
information mentioned above may be one reason why Sweden has one of the lowest road 
fatality per inhabitant ratios in Europe (ec.europa.eu 2007, p. 1).

The cycle network plays an important role for the private transportation. The City of Stockholm 
promoted cycling since 1998 and built 47 km of new cycle lanes and paths until 2006. Part of 
the program was a region-wide implementation of sign posts and other soft policy measures 
(Trafikkontoret 2007, p. 5-6). A travel survey in fall 2004 shows a modal split for biking of 6 % 
for trips within the city of Stockholm. Walking, the slowest mode of transport, has a modal 
split of 27 % within the city (own calculation).

2.2 Decision making and chronological sequence

Public transport was always considered as an important element for urban planning by the 
City of Stockholm. As an example, the decision to build the Metro system was made in 
1941 and the first parts of the system were opened in 1950 (Andersson 1998, p. 158). Other 
European cities got more inspiration from the United States and invested into large scale road 
projects during that time period. But this happened in Stockholm parallel to the investments 
in the Metro which formed the growth of the city for decades. An example for the American 
concept is the office and shopping complex Hötorgscity, where a three hundred years old 
structure was demolished to build a modern city center in 1959 (Andersson 1998, p. 159).

Figure 12: Hötorget complex with Sergels Torg (Source: Becker, T.)

The people in Stockholm were always concerned about increasing car traffic, which Ahlstrand 
explains by Stockholm`s pleasant environment and the large areas of water. Already in 
the 1970s the local politicians wished to diminish car traffic, but their steps proved to be 
insufficient (Ahlstrand 2001, p. 475). 
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Approaches in history

A solution discussed since the late 1960s was road pricing and a first agreement to introduce 
this was codified in the Stockholm City Council in 1988. The decision was forced by the 
environmental party “Stockholmspartiet”, which was the balancing player for a coalition of 
the right or the left wing after the elections (Armelius 2006, p. 162). The Social Democratic 
Party agreed on the conditions of the environmental party and a system with permits on the 
windshield was proposed. The profits were to be invested in public transportation (Ahlstrand 
2001, p. 475).

A new law passed by the national government was necessary to launch the road pricing 
system. The Social Democrats were in power on the national level as well and no major 
problems were expected. But at the same time, other stakeholders endorsed large road 
investments in the Stockholm area. Their goal was a ring motorway, which included the 
existing Essingeleden in the west. New tunnels were to be build in the north, the south 
and in the east below the Balitic Sea. The financing was planned to be done with motorway 
tolls which were contradictory to the road pricing in the inner city. The original plan to pass 
a national act for road pricing was never put on vote in parliament due to lobby work of the 
ring road supporters. This meant for the City of Stockholm in 1990 that the city was unable to 
proceed with their road pricing scheme (Ahlstrand 2001, p. 476-477).

But this was not the last step until the introduction of road pricing in Stockholm. A mediator 
was appointed by the national government in 1990 to reach a wide political support for transport 
investments and their financing in the Stockholm area. The mediator Bengt Dennis came up 
with an agreement in 1992 consisting out of three components: a large road construction 
program, road pricing for the central city to finance the road investments and tax-funded 
investments for public transport. One of the main elements of the agreement called “Dennis 
Package” was the motorway ring described earlier. Although three political parties endorsed 
on the Dennis Package, many problems like opposed neighboring municipalities, low cost-
benefit ratios and disputable revenues from road pricing remained. After complicated political 
processes, the Dennis package collapsed in 1997 and the topic road pricing for financing 
investments was not discussed any more (Ahlstrand 2001, p. 478-484). 

After the failure of the Dennis Package, some parts of the investment program in roads and 
public transport were approved by parliament during the following years. Such projects are 
the southern and northern bypasses called Södra and Norra Länken (chapter 2.1.5) and the 
commuter train tunnel Citybanan (chapter 2.1.4). All projects were financed with tax money by 
different bodies of government (Ahlstrand 2001, p. 484-485; www. banverket.se 2008b). 

The Congestion Tax Trial

Meanwhile a new parliamentary committee was set up in the year 2000 to develop a priority 
list for infrastructure projects and a realistic funding strategy. The list of projects became long, 
the costs high and road pricing was discussed again. Road pricing became a topic in the 
national elections in 2002 and the Social Democrats positioned themselves against any pricing 



242. Stockholm and Stockholm Trial

scheme (Eliasson 2007a, p. 5-6). In the elections, the National Green Party won a pivotal 
position. After that the Green and the left parties including the Social Democrats agreed on a 
policy including a ‘full-scale trial’ of congestion taxes in Stockholm (Armelius 2006, p. 163).

The Stockholm City Council decided to carry out congestion taxes in June 2003. A congestion 
tax office was created by the City of Stockholm (Casemyr 2006, p. 9). Discussions about 
the design of the charging system (prices, cordon, exemptions etc.) went on until February 
2004 (Eliasson 2007a, p. 8-11) and in June 2004 the Swedish Riksdag adopted the act on 
congestion tax (Casemyr 2006, p. 9). The budget for the trial was 3.8 billion SEK and was 
completely covered by the national government (www.stockholmsforsoket.se 2006d).

The act in parliament clearly stated the term “congestion tax” which will be used throughout 
this report2. Other terms like “congestion charge” or “environmental charge” were used in 
the early discussion and in other papers. Only the term tax is correct since it was a national 
decision (Casemyr 2006, p. 9; Vägverket 2006, p. 7).

Originally the trial was scheduled to start in August 2005 and end in July 2006. All accompanying 
measures like the extended public transportation and evaluation measures were adjusted 
to this plan. Delays in the procurement made it necessary to postpone the trial component 
congestion tax until January 3rd 2006 (Eliasson 2007a, p. 11). The problems resulting from 
this delay are further discussed in chapter 3.3.

This thesis just covers the results of the Stockholm Congestion Tax Trial which ended on the 
31st of July 2006. Afterwards the system was shut down, scientific reports were published 
and a consultative referendum took place in combination with elections. A majority of 51.5 % 
(participation rate: 74.7 %) in the city of Stockholm voted for the permanent implementation 
of the congestion tax. However, several municipalities around Stockholm conducted similar 
referendums and a majority voted against it there. The congestion tax was made permanent 
on the 1st of August 2007 although the political majorities on the national level changed. Only 
small details were changed in the concept and technical system.

2.3 Concept and technical aspects of the congestion tax 

Different principles of road tolls or other fees for using roads exist throughout the world and 
in Europe. Their application ranges from tolls for a nationwide road network to individual 
roads. Different technological approaches are used depending on the purpose of the toll. The 
most simple one in terms of necessary infrastructure are tax stickers applied for example in 
Switzerland on the highway network. Other systems require manned toll booths which allow 
cash or card payment like in France or parts of the Norwegian system. The most technology 
is needed for automatic systems without stops for the vehicles. The system checks if the 
payment was done beforehand or activates the payment procedure by itself. Different systems 

2 The original topic on the front page and the assignment description of this thesis uses the 
term “congestion charge”. This mistake occurred during the early stage of work due to the common 
use of the wrong term.
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exist throughout the world (German motorway, California freeways, London) and this principle 
was applied for the Stockholm Congestion Tax Trial. 

2.3.1 Congestion tax

Taxes were imposed on vehicles passing trough a cordon around the inner city of Stockholm 
during the period from 3rd of January until the 31st of July 2006. The cordon used natural 
boundaries to a large extend. Details can be seen in figure 13. Thanks to the geographical 
setting, there were only 18 control points necessary. Most of them lie in the western part 
with mostly land connection. Through traffic on the freeway Essingeleden was exempted 
from taxes, although it is passing through the cordon. Payments were only needed for exiting 
the freeway (Vägverket 2006, p. 7, 12). 

Figure 13: Map of the cordon with location of taxation points (Source: www.stockhol-
msforsoket.se (2006-a))

All vehicles passing the cordon in either direction had to pay the congestion tax. The taxes 
were differentiated by time to regulate congestion and can be found in table 4. Passages were 
free at night, on weekends, public holidays and the days before public holidays. The price is 
shown at all control points on stationary signs and LED-displays. The maximum amount to 
pay for passages of a vehicle during one day was 60 SEK (Vägverket 2006, p. 10, 15). 
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Table 4: Congestion tax per passage (Source: www.vv.se 2008)

Time Range Tax

06.30-06.59 10 SEK

07.00-07.29 15 SEK

07.30-08.29 20 SEK

08.30-08.59 15 SEK

09.00-15.29 10 SEK

15.30-15.59 15 SEK

16.00-17.29 20 SEK

17.30-17.59 15 SEK

18.00-18.29 10 SEK

18.30-06.29 0 SEK

Several exemptions applied to certain vehicles and directions. The island Lidingö is 
located outside the cordon, but the only bridge to the nationwide road network is 
towards the inner city. All vehicle which passed one of the three Lidingö taxation 
points and another taxation point within 30 minutes were not taxed at all. Only trips on 
the relation Lidingö - inner city and back were required to pay (Vägverket 2006, p. 12). 
Besides that, the vehicles in the following list were excluded. The special vehicle types 
amount to almost 20 % of the passages during the taxation period (www.stockholms-
forsoket.se 2006c).

Emergency service vehicles

Foreign registered vehicles

Diplomatic cars

Military vehicles

Buses with a total weight of at least 14 tons

Environmental friendly cars (Cars which can drive completely or partly with electricity, 
alcohol or gas other than liquefied petroleum gas)

Taxis

Transportation service vehicles, total weight less than 14 tones (on request)

Motorcycles

Vehicles used by a person with a disability parking permit (on request) (Vägverket 2006, p. 
12)

The detection and registration of the passing vehicles was done automatically at the control 
points. No stopping or other interruption of traffic flow was necessary. Three control gantries 
were build at each taxation point. The two outer ones were equipped with cameras for all 
lanes and the middle one with laser detectors and an additional transponder antenna. The 
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principle is shown in figure 14. When a car passed the laser detectors (1), the cars front (2) and 
back (3) licence plate was photographed with an infrared flash. The licence plate number was 
identified with automatic character recognition. Vehicles equipped with an optional onboard 
unit on the windshield were identified while passing the second gantry (Vägverket 2006, p. 
25-28). 

Figure 14: Design of control points (left) (www.vv.se 2006) and taxation point on Stora 
Essingen island (Source: Becker, T.)

All taxes had to be paid retroactively within five days after the passage. All passages of one day 
were summed up to a total amount and it was the responsibility of the vehicle owner to pay 
on time. No invoices were send out, but there were different ways to pay. The most common 
one was direct debit where the tax was automatically drawn by the bank from the account 
specified. Other methods were bank or credit card payment or at the counter of convenience 
stores. If the tax was not paid on time, a reminder was send out with an additional service 
charge of 70 SEK. If this was not paid, a surcharge of 700 SEK was added (Vägverket 2006, p. 
15-19, 22). 

Figure 15: Camera for vehicle detection (left) and unit with laser and transponder 
antenna (Source: Becker, T.)
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2.3.2 Improved public transportation network

The extended public transportation traffic as a second element of the trial already started 
on the 22nd of August 2005 and ended on the 31st of December 2006. It was not possible to 
extend rail service during the peak hour due to limited rail capacity. Instead, the peak hour 
traffic was extended to provide small headways during larger periods of the day. The main 
action of the public transit agency SL was the introduction of 14 new direct bus lines and 20 
reinforced lines (appendix 1). The routes ran from suburbs and neighboring municipalities to 
attractive destinations in the inner city. All new bus line numbers were marked with a X to 
present them as a part of the trial. SL bought 197 new busses which were mostly articulated 
and rented the busses out to the traffic contractors (Casemyr 2006, p. 14-17).

Besides adding new bus lines, several other improvements were carried out. New bus lanes 
and bus stops, improved geometrical conditions and prioritized traffic lights were introduced 
by cooperation between the road administrations and SL. Together with the municipalities, SL 
built 23 new park-and-ride facilities with 1,400 spaces. Part of the program were 615 bicycle 
spaces for the bike-and-ride program (Casemyr 2006, p. 18). 
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3. Evaluation measures of the Stockholm Trial

An extensive research project was set up to evaluate the accomplishments of the objectives 
(chapter 1) and all other possible effects. Some of the scientific results were already available 
on the first day of the trial (Eliasson 2007a, p. 11-13) and others were published in monthly 
reports. After the trial, evaluation reports for all areas of concern were written and one final 
report summarized the results in 2006. Most of the reports are available in English on the 
trials web site and therefore only a short overview of the whole research project is given in 

chapter 3.1. This is followed by a description of the methodology for the travel surveys. 

3.1 General evaluation measures and results of the trial

3.1.1 Road Traffic

A large part of the evaluation dealt with road traffic analysis. The measurements consisted of 
vehicle counts at the charging points and major streets inside and outside the cordon. They 
were complemented by several methods to obtain data for the quality of traffic flow.

The number of vehicles passing through the cordon reduced between spring 2005 and spring 
2006 by 22 % during the charging period. The reduction during the morning peak hour (16 %) 
was lower than during the afternoon peak (24 %). Among the different charging points, the 
reduction varies between 5 % and 36 %. Within the cordon, the reduction of traffic on major 
roads was lower. It was around 10 % to 13 % during the charging period. On the highway 
Essingeleden, which is exempted from the congestion tax, the increase was between 0 % 
and 5 % which is close to normal variations. On roads outside the cordon, the measured 
decrease was up to 5 % (Miljöavgiftskansliet 2006, p. 29, 32, 33). 

According to the relationship between the number of vehicles, their speed and the density 
on the road, a small reduction in the number of vehicles on a congested road has a large 
effect on the speed (Greenfield 1935, p. 458-470). This effect was seen between spring 2005 
and spring 2006. The queuing time, defined as the difference between the actual journey 
time and journey times with free traffic flow fell. Towards the inner city, the queuing time 
decreased by one third during the morning peak hour and by one half during the afternoon 
peak hour. Another effect was more predictable travel times (Miljöavgiftskansliet 2006, p. 
38). The data was obtained by several methods including floating cars and automatic video 
measurements. Two cameras recorded licence plate numbers while entering and leaving a 
road link to calculate travel time for the whole section (Bång 2006, p. 30-31). 
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Figure 16: Traffic flow (vehicles per hour) passing into and out of the inner city on an 
average day in spring 2005 compared with spring 2006 (Source: Bång 2006, p. 36)

3.1.2 Public Transport

One of the elements of the trial was the extended transit service. It was started about a half 
year before the congestion tax, but the main increase in boarding passengers took place 
parallel to the congestion tax. The main evaluation measure was the number of passengers 
measured by regular counts. The total increase in boarding between spring 2005 and spring 
2006 for the SL service area was 6 %. During autumn 2005 the increase related to the 
extended service was 2 %. Most of the increase in absolute numbers between the two spring 
periods took place in the bus system, followed by the Metro and light rail (Casemyr 2006, p. 
37, 39, 40). The largest increase took place for bus rides going to the inner city. The numbers 
of boarding went up by 14 %. The bus boarding within the inner city increased as well. The 
commuter trains and the Metro suffered problems with crowding and increased by 2 % and 
6 % (Casemyr 2006, p. 94, 95). The main evaluation report for the public transportation does 
not clearly differ between trips within the inner city, trips passing the cordon and trips in the 
rest of the county. 

On the bus lines leading through the cordon to the inner city, the increase was largest during 
the peak hours. The total increase throughout the day was 6 %. The largest change took place 
during the afternoon peak charging hours (15:30 - 18:30) with 40 %. The increase during the 
morning peak charging hours (6:30 - 9:00) was 35 %. There were only minimal differences 
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during the non-charging hours (Casemyr 2006, p. 38). The increase for passengers of all public 
modes going through the cordon between 7:30 and 8:30 was 8 % (Miljöavgiftskansliet 2006, 
p. 55). A distinction into different origin-destination groups is not provided. 

The reduced queuing on the roads had a positive effect on the average driving times of the 
road bound public transport. On the approach roads, the speed increased by 1 to 4 km/h. No 
significant changes have been noticed within the inner city as a whole. But improvements 
occurred on certain segments of some lines (Casemyr 2006, p. 52-56). 

Several other evolutions have been conducted in the field of public transport. Capacity 
utilization, park-and-ride facilities, customer satisfaction and ticket revenues were studies in 
detail. However, there is no direct relationship to travel behavior. Further information can be 
found in the cited reports.

3.1.3 Pedestrian and Cycle

To evaluate possible effects by the trial, several traffic counts including pedestrians and 
bicycles as well as personal interviews were conducted. The results are highly dependent on 
the factor weather and not all of them are usable. A cycle count conducted every May / June 
between 2000 and 2006 shows an increase between 0 % and 16 % compared to the last 
years. A relationship to the trial can not be proven. In interviews about 40 % stated that the 
respondents experience a better traffic environment (Miljöavgiftskansliet 2006, p. 63-65).

3.1.4 Road Safety

Due to the expected changes in traffic volume, speed level and road choice, effect on traffic 
accidents were expected. A number of parameters compared averages of accidents from the 
years before with the trial period. However, the trial period was too short to obtain statistically 
significant results (Miljöavgiftskansliet 2006, p. 77-78). As a conclusion it was judged that 
“the positive effect of reduced traffic is expected to be greater than the negative effect of 
increased speeds. ... A cautious estimate is that the Stockholm Trial has meant a reduction 
in the number of personal injury accidents of 5% to 10% within the congestion-tax zone. 
(Miljöavgiftskansliet 2006, p. 79)”

3.1.5 Environment

One of the objectives of the Stockholm Trial was the reduction of emissions from traffic. To 
asses the results, separate studies for air quality, emissions and noise were carried out. For the 
evaluation of air quality, air quality modeling and measured data were used. The measurements 
showed reductions, but they are linked to many factors like local and metrological conditions 
and can not be used for quantitative answers (SLB-analys 2006. p. 34-38). Based on emission 
and air quality models, the common emissions (nitrogen oxides, carbon monoxide, particles 
etc.) in the city of Stockholm decreased by 3 % to 5 %. Within the inner city, the range was 



323. Evaluation

between 8 % and 14 % (SLB-analys 2006. p. 18). This resulted in 2-3 µg/m3 less nitrogen 
oxides with up to 10 µg/m3 on some inner city roads (SLB-analys 2006. p. 18, 31). Average 
particulate matter levels (PM10) were reduced in the whole Stockholm area by 1 % to 2 %. On 
some of the inner streets, the decrease was up to 7 %. All the improvements in air quality 
would have a positive effect on premature death and the occurrence of respiratory illnesses if 
they become permanent (SLB-analys 2006. p. 30, 31). 

Another important environmental factor is noise. In general, noise depends on traffic volume. 
To achieve a hearable reduction of 3 dB in noise level, the number of vehicles has to be 
halved. In Stockholm, the change of noise level was calculated based on traffic flow, speed 
and proportion of heavy traffic. Changes occurred in both directions, but never exceeded 4 dB 
(Miljöavgiftskansliet 2006, p. 92). 

The natural scientific data described above is closely related to the people’s perception of 
the urban environment in the Stockholm city. 660 residents in the county were asked both 
in spring 2005 and spring 2006. The air quality, the access by car and the traffic speed were 
experienced better during the trial period. The perception of safety and noise did not change. 
The attitude towards pedestrian, cycle and public transport access as well as the pleasantness 
to stay in the inner city decreased. Especially the decreasing factors are somewhat surprising, 
but can be connected to other influences besides the congestion tax, e.g. more crowding in 
busses and trains (Miljöavgiftskansliet 2006, p. 94-95). It is likely that the perception stated in 
the interviews was influenced by the medias opinion as well.

3.1.6 Effects on trade and regional economy

One concern before introducing the congestion tax was a reduction of turnover for the visitor 
intensive trade business. Two effects were expected: the income effect which restrains the 
possibility to spend money and the substitution effect which causes a new destination choice 
for shopping trips. Many possible effects were evaluated by a retail survey covering the 
sales trend and by a consumer survey about changes in the travel habit (Miljöavgiftskansliet 
2006, p. 100-101). The effect on the turnover was relatively small. Within the charging cordon, 
it increased by 6.9 % within a two-year period. In the Stockholm region and the whole 
country the increase was 8.1 % and 7.7 % respectively. The consumer behavior staid almost 
unchanged during the trial, too. The population did not spend less money inside or outside the 
city charging cordon. Small substitution effects were detected where people in the inner city 
did more daily shopping within the congestion tax cordon. This was complemented by a slight 
change towards more shopping trips during the weekend (HUI 2006, p. 2). 

Several other studies were carried out for certain business sectors. Examples are tradespeople, 
driving schools, delivery services, waste disposal and taxis. The effects for all these fields 
except taxis were small. Some effects are expected for the regional economy in general, but 
they would only occur after a long-term implementation (Miljöavgiftskansliet 2006, p. 112-
131). Further information can be found in the reports.
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3.1.7 Cost-benefit analysis

To evaluate the impact on the national economy, a cost-benefit analysis was carried out. It 
included the investment and operational costs, shadow costs of public expenditure, travel 
time gains, environmental effects, traffic safety and transit revenues. The yearly economic 
surplus is 654 million SEK. With an approximated investment cost of 1,900 million SEK, the 
system will be recovered in financial terms after 3.5 years and in terms of social benefits after 
4.5 years. Based on several other assumptions, the cost-benefit ratio is 3.6 for a lifespan of 
20 years (Eliasson 2007b, p. 4-5). This makes the congestion tax system profitable. However, 
there are different opinions about the benefits of the system. Another study states that even 
without the investment cost, the yearly costs exceed the benefits (Prud’homme 2006. p. 29). 
The differences depend on varying assumptions for time gains, amortization period and the 
cost of public transport (http://lists.umn.edu 2006).

3.2 Travel survey 2004 and 2006

A large part of the evaluation measures were the travel surveys conducted in September / 
October 2004 and March 2006. The panel study focused on mode choice and trip frequency 
within different groups of individuals. The main goal was to investigate in what way the 
journeys made by the residents in Stockholm County were affected by the congestion tax. 
The last study of this kind was conducted almost 20 years ago in Stockholm County.

The two main polls in 2004 and 2006 were accompanied by several smaller surveys, which 
can be divided into two parts. The first group are surveys for improving the results of the large 
studies. They consist out of two pilot surveys with a gross sample of 300 persons each. After 
each main surveys, a non response survey was conducted with a gross sample of 9,000 and 
300 persons respectively (USK 2006, p. 5). 

The second group of polls was for a commuter study. It was a panel study as well, but 
the questionnaires were send out in October 2005 and March 2006. 10,000 persons were 
interviewed and 2,221 answered both questionnaires. Three quarters of the respondents were 
commuters. Commuter means in this case that the individuals resided outside the charging 
cordon, but worked within the cordon. The reasons to conduct this additional and separate 
panel was to isolate the effect of the congestion tax from public transportation improvements 
and to follow certain changes in travel behavior. This was important because the start of the 
congestion tax was delayed and more time passed between the two waves (Trivector 2006, 
App. 2, p. 1). Although this study was made to enhance the results, it was decided beforehand 
not to use it for this thesis. The main reason is the much smaller sample size, which makes 
the type of analysis used in the thesis too imprecisely. 
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3.1 Questionnaire

The questionnaires for the surveys in 2004 and 2006 were designed as a panel. Most 
questions were identical in both waves. The questionnaire in 2006 was supplemented with a 
few extra questions, but the main content and the layout were the same. Further information 
about panel survey design can be found in chapter 4.1.

The survey was based on individuals and each person was assigned to a predefined measuring 
date. Every interviewed person received a letter with material that can be grouped in four 
categories. 

An official letter containing information about the purpose of the questionnaire, the way 
the person was chosen and some organizational matters were on the front page. The letter 
had the logo of the City of Stockholm and was signed by the head of the Department for 
Statistics. It was not mentioned that the study was related to the trial. This was noted on 
the reverse side among other reasons for the survey. Information about data protection 
and several remarks were placed there as well.

Directions how to fill out the whole questionnaire were accompanied by an example with 
a real trip description.

The background questionnaire asked for information about

Age of household members

Type of residence

Driver licenses of household members

Information about car availability

Parking possibility at the residence

Information about public transportation ticket availability

Household income

Type of employment and working schedule

Parking possibility at the place of work.

The travel diary questionnaire asked for information about all trips on the measuring day. 
The following topics were covered (appendix 3):

Complete address for origin 

Starting time

Purpose of the trip

Complete address for destination 

All modes of transport used during the trip

Arrival time

1.

2.

3.

•

•

•

•

•

•

•

•

•

4.
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•

•
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Type of public transportation ticket (2004)

Use of bypass Essingeleden

Paid congestion tax (2006).

No stamps or envelopes were required to mail the questionnaires back. 

3.2 Population and sample 

The sample for the first wave of the panel study was drawn from the Stockholm county 
population in the age range 12 to 84. The data was retrieved by the National Tax Agency from 
the national population register. The base population in week 36 of 2004 was 1,570,847 
people (USK 2006, p. 6). 

The sample was a stratified random sample from eight different geographical areas in the 
county. In each area a sample of 9,625 was drawn. The sample areas had a completely different 
size. The largest one with a population of 362,191 people consisted out of the southern 
suburbs and included nine municipalities. Most of the other ones had a size between 90,000 
and 350,000. The smallest one was the island Lidingö with 33,875 people. This means that 
the probability for an individual in the Stockholm County to become chosen varied between 
2.7 % and 28.4 % (USK 2006, p. 6).

3.3 Measuring period and response frequency

The two measuring period were from 2004-09-20 till 2004-10-03 and 2006-03-06 till 2006-03-
19. Therefore, both of them were 14 days long. In 2004, a certain measuring day was assigned 
to 5,500 individuals every day. The questionnaire was send to the respondents one to three 
days in advance. If no answer was received, a reminder card was send to the respondents 
a week after the measuring day and a new measuring day was assigned to the interviewee 
within two weeks. The second period was between October 11th and October 24th (USK 2006, 
p. 14-15). The second wave took place in 2006. Depending on the received responses in 
2004, 2390 to 2648 individuals were contacted on the same weekday as in the first wave. The 
alternative measuring period was between March 20th and April 2nd. The number of people 
responding to the second wave was between 1628 and 1836 on each measuring day. This 
means that the response rate per day was somewhat evenly distributed across the weekdays 
(USK 2006, p. 20). 

The gross sample of the first wave was 77,000 individuals. The persons not responding in 
the first wave were not contacted again in the second wave. An overview for the response 
frequency and the drop out is given in Figure 17. It is important to state that only the individuals 
who responded in both waves are included in the analysis. 

•

•

•
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2004

2006

Gross sample: 77,000

Net sample: 74,578

Received responses: 36,081

Gross sample: 35,110

Net sample: 34,675

Received responses: 24,002

96.9 %

48.4 %

98,8 %

69,2 %

31,2 %

Wrong address, handicapped, etc.

No contact, refusal, etc..

Moved out of county, died

Wrong address, handicapped, etc.

No contact, refusal, etc..

Figure 17: Responses to the travel survey (Source: own graphic; Data source: USK 
2006, p. 14, 19)

Response rate and non-response study

The response rate is important for the quality of the final results. It is possible that the 
responding group differs from the non-response group in various ways. Examples are different 
background (e.g. income, age, origin, car accessibility) or different travel pattern. The aim of 
non-response studies is to find out whether the respondents in the survey differ in any way 
from the non-respondents. One non-response study was carried out after each wave of the 
travel survey. The method was to select a smaller sample after each wave consisting out 
of respondents and non-respondents. In a phone interview, several questions about their 
background and their travel behavior were asked. The objective was to get a hold of almost 
every individual in the small sample (Trivector 2006a, p. 50-51). “The non-response studies 
have not pointed in one clear direction to the two groups differing in any significant way. [...] 
One can therefore draw the conclusion that travel by the responding group reflects travel by 
the population at large.” (Trivector 2006a, p. 52). Some smaller differences were found which 
are described in the Trivector report. The consultancy Trivector AB was responsible for the 
evaluation of the travel survey and this thesis refers often to the final report.

3.4 Weighting

The survey used stratified random sampling where each one of the eight geographical areas 
accounts for one stratum. The sample was drawn randomly within the stratum. This means 
that weights have to be applied in order to analyze the data. However, it is not enough to apply 
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simple weights according to the ratio between sample size and real number of inhabitants in 
the strata. The response rate differs from one geographic area to another and between the 
socio-demographic groups in the population as a whole. 

Each stratum made up 12.5 % of the gross sample in 2004. Among the total number of 
responses in 2004 and 2006, the share for each stratum was in the range of 11.6 % and 
13.6 %. The highest response rates were in the outer northern suburbs, whereas the lowest 
were recorded in the northern inner suburbs and the northern inner city (USK 2006, p. 33). 

Several differences occurred between the socio-demographic groups. There were 50.7 % 
women in the population as a whole, but they are overrepresented among the respondents 
with 55.5 % (2004) and 57.2 % (2006). The population was grouped into age groups and 26.1 % 
of the population was between 12 and 29. As an example, the share of responses in 2006 
was just 14.9 % for this group. It is not surprising that the response rate differed depending 
on the background of the individuals. Swedish citizens born in Sweden had the highest rate, 
whereas the loss was the largest for foreigners born abroad (USK 2006, p. 34-35).

In order to adjust the data to all influences mentioned above, weighting had to be carried out. 
To estimate the weighing parameters, the population statistic from 2003-12-31 was used. To 
compensate the aging of the population between the statistic and the drawing of the gross 
sample, the age range from 11 to 83 was applied (USK 2006, p. 33). Each respondent had 
the same weight in both surveys. About 5 % of the residents moved to another geographical 
area between the two waves. According to the consultancy Trivector, the sensitivity studies 
showed that this does not affect the analysis (Trivector 2006a, p. 54).

3.3 Disturbing effects in travel survey

The original idea was to compare a travel survey before the congestion tax trial with one 
survey after the it to do a precise analysis of the congestion tax effect. The design of the 
study aimed at minimizing the impact of influencing factors besides the trial, but this could 
not be achieved in every respect. This chapter provides an overview over possible influences.

3.3.1 Aging sample 

The individuals in the sample became 18 month older between the surveys in September 2004 
and March 2006. The Trivector study conducted a sensitivity analysis where the youngest and 
the oldest people in the sample were taken away. This means that the analyzed age range for 
the sensitivity analysis was approximately 14 to 84. The results were reliable, but the variation 
of the responses had decreased (Trivector 2006a, p. 60). 

But the peripheral ages are not the only changes. During 18 month of lifetime, many sudden 
and slow alterations in terms of life style, locations and preferences can occur. People can 
get a new job at a new location or just a new schedule, they change occupation from being a 
student to a regular employee, they get children or they might get illnesses influencing their 
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travel choice. The list could be continued. 

The nationwide travel behavior panel “Mobilitätspanel” in Germany analyzes effects of some 
of the alterations. The yearly rotating panel was started in 1994 and includes about 750 to 
1000 households each year. After the three years of participation the households are replaced 
by newly recruited ones. One study focuses on the behavioral changes of persons who were 
issued a driver licence during the three years. The number of trips per day increases significantly 
by 0.41 trips / day and the number of kilometers travelled increases by 4.78 km / day. The 
number of trips by foot, bike and public transport abates at the same time. The trip purposes 
do not change a lot. There is a slight increase in work trips, but this is probably caused by the 
start of the career (Zumkeller 2005, p. 51-53). 

Another example analyzed is the retirement. The changes in number of trips and travelled 
kilometer are comparatively low and not significant. Instead, the trip frequency and trip length 
by car reduces by 4.00 km / day and 0.22 trips / day. The common trip purpose changes from 
working trips to many more leisure trips. But the immediate effects of retirement on transport 
performance is relatively low. The reduction of travel demand with increasing age is a long 
process more related to individual circumstances like illnesses (Zumkeller 2005, p. 54-55).

The effects mentioned above were not evaluated in the Trivector report. Some of the impacts 
were used in this thesis but this is further described in chapter 4. 

3.3.2 Weather and season

The weather during the two waves differed considerably from each other. The average weather 
data shows differences between March and September /  October in general. The differences 
were even amplified due to unusual weather conditions.

The average daily temperature in March is around 0° C as shown in table 1. In September / 
October it is usually around 8° C warm. At the same time, the precipitation is usually lower in 
March and more days are dry. The length of the days and the sunshine hours are approximately 
the same. 

During the first wave in 2004, the weather was close to average. The period was just a little bit 
dryer than usually. However, the weather during the second wave was even more like winter 
than in an average year. The average daily temperature during this period was -5.6° C and the 
average daily minimum was even -11.1° C. The precipitation was low and most of the days 
were dry (www.smhi.se 2008). This means that the roads had winter condition, but were not 
affected by sudden weather conditions like freezing rain or snow storms.

Within the two measuring periods, the weather changed from warm to cold in 2004 and from 
really cold to cold in 2006. The measuring day for the individuals was the same. This means 
that a person interviewed on the first day of the period had warm weather (12° C) in 2004 and 
cold weather (-6° C) in 2006 (www.smhi.se 2008). The number of trips per person and day 
was analyzed and shows no differences, but other aspects like mode choice were not further 
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investigated (Trivector 2006a, p. 61).

3.3.3 Infrastructure

Several smaller changes in the infrastructure occurred between the two waves. The one with 
the main impact is Södra Länken described in chapter 2.1.5. The southern bypass was opened 
at the end of October 2004 and was used by more than 70,000 vehicles per day right from 
the beginning. Traffic on other roads in the area decreased, but the overall net increase in car 
traffic in the area was 15 % (Trivector 2006b, p. 3-4). 

3.3.4 Disturbances in traffic

The number of disturbances in road traffic (road work, accidents, queues) was approximately 
the same in 2004 and 2006. Compared to the years before, road works alone were more 
frequent in 2004 than in 2006. This means that the travel times by car were shorter in 2006. 
Trivector assesses the differences marginal (Trivector 2006a, p. 62).

Several changes took place in the public transport system. Ticket prices were increased a 
half year before the first wave and new vehicles were introduced step by step on the 
commuter trains between the waves. Only minor disturbances of traffic occurred during the 
measurement period in 2004. They can be regarded as regular. Severe disturbances due to 
technical problems occurred in fall 2005 in commuter train and Metro traffic, but it improved 
until the second wave in 2006. However, 3 % of the commuter train departures and 5 % of 
the departures of one Metro line were cancelled (Trivector 2006b, p. 39-41). The problems 
resulted in higher crowding during the rush hour and decreased customer satisfaction 
(Casemyr 2006, p. 61, 66-68). 

3.3.5 Gasoline price

The gasoline price rose by 13 % within the 18 month period. At the beginning of the year 
2006, the amount of sold gasoline in the whole country was about 6 % lower than during 
the years before. No noticeable differences occurred before that (Trivector 2006b, p. 48-49). 
Based on a price elasticity of 0.3, Trivector estimated a reduction of car traffic mileage by 4 % 
(Trivector 2006a, p. 62). 

3.3.6 Economic change

An increase in wages of 6 % took place in Stockholm County between the two survey waves. 
At the same time, the unemployment rate decreased from 4.3 % in 2004 to 3.8 % in 2006. 
The overnight stays are highly dependant on the season, but a general increase was noticed 
there as well (Trivector 2006b, p. 50-51).
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3.3.7 Other influences

Several other incidents happened between the waves. The changes are typical for the 
development of a city, but they may have a small effect on the results of a travel analysis. One 
example is the introduction of a general speed limit of 30 km/h on all roads in Stockholm with 
the exception of major city streets. Another example are 20,000 persons who used a special 
advertising offering by SL and used a temporarily transit pass for a reduced price. This offer 
was partly during the wave in 2006 (Trivctor 2006b, p. 9, 16). 
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4. Applied methodology in thesis

Transportation planning requires a large variety of different sorts of data collection. The 
method used depends on the future use of the data. Possible approaches range from traffic 
performance with parameters like speed, queues or number of accidents all the way to 
travel surveys. Unlike the other approaches used for the evaluation of the congestion tax trial 
(chapter 3.1), this thesis focusses only on household travel surveys.

4.1 Types of household surveys

Depending on the frequency of the surveys, they can be divided into cross-sectional and 
longitudinal data collection. The cross-sectional surveys take a snap shot of the situation at a 
single point in time. Therefore, they do not allow to follow the change of variables over time.

Longitudinal data collection recognizes the inter-temporality of travel choices. They can be 
split up into two different groups:

Repeated cross-sectional surveys: a cross-sectional survey is conducted at least twice 
from an equivalent population. The samples are drawn randomly each time and they do not 
ensure that an individual is included in more than one round of the surveys (Ortuzar 2001, 
p. 110). The two most common examples for this method in Germany are the nationwide 
survey “Mobilität in Deutschland (MID)” (formerly Kontiv) and the local survey “System 
repräsentativer Verkehrsbefragungen (SrV)”. MID has a sample size of 50,000 households 
and is repeated approximately every five years. The survey “Riks Resvaneundersökning 
(RES)” is the Swedish counterpart and the sample of the last survey in 2005 / 2006 
included 41,000 individuals. 

Panel surveys: a panel survey is conducted at least twice with the same sample. Each 
measurement is called wave. The survey allows the analysis of external influences like 
economical or demographic changes on travel behavior. It is possible to do before and 
after comparisons on the same individuals in order to evaluate the effect of transportation 
planning policy. A nationwide panel “Mobilitätspanel” was started in Germany in 1994 and 
includes about 750 to 1000 households each year. After three years of participation the 
households are replaced by newly recruited ones.

The panel design was applied in the survey for the Stockholm Trial as described in chapter 3.2. 
However, the analysis of the data so far just used the methods of a repeated cross-sectional 
study. It means in practise that only statements like “Residents in Stockholm County have 
reduced the number of their car journeys through the charging zone by approximately 20 %” 
(Trivector 2006a, p. 2) are possible. It remained uncertain what the residents do instead of 
going to the inner city. This thesis is the first one which uses the possibilities of the panel 
design for the analysis. 

1.

2.
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4.2 Idea of analysis

Each individual who is in the sample can be identified by an unique number. This allows it to 
compare the behavior of each person during the first wave in 2004 with the behavior on the 
measurement day in 2006. To do a statistical analysis, all trips for a certain trip purpose are 
looked on separately. 

The first condition for an individual to be included in the analysis is a trip for a specified 
purpose (e.g. working) and specified mode (e.g. car) in 2004. The second condition is that the 
same person does a trip for the same purpose in 2006. The trip in 2006 can be done with any 
mode. The result is the number of trips in 2004 with one mode (e.g. by car to work) and the 
number of trips in 2006 for any mode. The objective is to find out how the behavior changed 
under certain circumstances. 

It is necessary to have a treatment group and a control group to draw conclusions from the 
comparison. The treatment group are the trips that pass the congestion tax cordon at least 
once with any mode. The control groups are all the other trips in Stockholm County.

Changes in the personal environment may have an effect on the travel behavior. To eliminate 
this, the individuals are not included in the analysis if they moved their place of residence 
from one of the 23 statistical areas to another. 

Several socio-demographic variables of the individual are available for each trip. It allows a 
segmentation into different groups and therefore comparisons between them. As an example, 
it can be seen if people with a high income change their behavior differently compared to low 
incomes.

4.3 Process of analysis

Several software programs are used to do the analysis. The data is available as a file for the 
statistical analysis software SPSS and this program is used to generate all tables. The most 
common tool are crosstabs. The software Access is used beforehand to compare different 
records in order to filter out the same individuals in both years. The tables generated by SPSS 
are copied to the software Excel to improve the layout. Excel is used to calculate the statistical 
significance, too.

Software procedures

Everything starts with the software SPSS to generate two separate files. The first one includes 
one trip purpose with a certain mode in 2004. The second file includes one trip purpose in 2006 
with any mode. The two new files are exported to a database file for later use in Access. 

A self made query is designed in Access and its principle for trips to work is shown in figure 
18. During the first step, a list of all personal ID numbers of the individuals who did trips 
in both years is derived. During the second step, the ID numbers are matched again with 
the original data sets and all trips which have taken place are written into a new table. The 
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table includes some duplicates in case one individual did more than one trip of that kind. The 
duplicates are deleted by means of the unique trip number. It is still possible that a person 
does more than one trip in 2004 and only a single trip in 2006 or vice versa. 

Work trips car 2004 All work trips 2006

Personal ID number of same
individuals in both years

Work trips of same
individuals in 2004

Work trips of same
individuals in 2006

All Work trips of same
individuals (incl. duplicates)

All Work trips of same
individuals

Figure 18: Flow chart of the Access query for the trip purpose work (Design: Becker, T.)

After the processing in Access, the derived file is imported back to SPSS and analyzed there. 
All the results are weighted with the predefined weight variable and records with an illogic or 
missing ending time are filtered out when time plays a role. 

The whole analysis in chapter 5 is separated by trip purpose. The trip purposes are then 
grouped into the modes car, public transport, bike and foot in the year 2004. Before each 
mode is described in detail, some cross-sectional tables are presented to give an idea of the 
overall effects for the trip purpose as a whole. 
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Statistical significance

The statistical significance is calculated for several differences as part of the cross-sectional 
analysis. The significance is defined by 
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If two sums with random variables Z = X + Y are considered, the expected value of the sum 
is the sum of the expectations
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The variance of the sum is the average square of this deviation:
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In case X and Y are uncorrelated, the variance is
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The standard deviation results in 

       

          

       
         2    

       2  , 

         

     

    


√

  


   
5
7 

The standard deviation for uncorrelated records is used in the analysis and for the test of 
significance 
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is defined. With nue = 0 and sqrr(n) = 1 the simplified form is
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(Lindgren 1968, p. 137-138; Bajpai 1978, p. 191-193)

The 95 % confidence interval can be seen as reasonable for a travel survey. The number 
of trips differ between the waves in 2004 and 2006 if |u| > 1.96. In other words, the 95% 
confidence interval over the difference does not cover the value 0. 

The usability of the normal distribution for the test of number of trips per day was proven in 
the panel survey “Mobilitätspanel” in Germany. The report states that small samples may 
result in test results of |u| < 1.96 which means that there is no difference between the waves. 
However, only travel behavior is tested here and no side effects of medication. Therefore, the 
results “should be treated pragmatically” (Zumkeller 2005, p. 111-112).

All tables in the thesis include the absolute value and percentages calculated with them. 
Percentages are stated with one digit after the comma no matter how low the absolute 
number of cases is. It has to be clear that the percent value has a limited use for conclusions 
if the absolute number of cases is too low. 

4.4 Data source and prior data processing and correction

The data obtained from the two large travel surveys in 2004 and 2006 are compiled in 
two databases. The first one contains all individuals who participated with one record per 
individual and measuring day. Each record includes information about all trips made by the 
specific individual during that year plus variables about the personal background. The second 
file consists out of the same information, but all conducted trips are included as a separate 
record. Each record included information about personal and household variables. Only the 
second file with separate trips is used for the analysis in chapter 5.

The file is in the format .SAV which is a system file for the statistical software SPSS. Access 
to the data file and supplementary information was provided through the Division of Transport 
and Location Analysis at KTH. The data may be used for research purposes there. 

The large variety of variables in the original survey is grouped in new categories. Parts of that 
grouping were already done by the consultancy Trivector during the data correction, but other 
ones were added for the analysis in this thesis. This following part of the chapter describes 
what was done beforehand with the data and what was done for this thesis.

Missing cases

The file includes 121,597 unweighted records which represent all trips made by the 24,002 
individuals during both survey waves. Many of the attributes are available for all trips, but 
several cases are incomplete. In case of missing or illogic starting and ending time a variable 
was already defined in the data file. But several other variables are incomplete or missing. 
Some examples are given in table 5. The percentage of missing cases in the SPSS queries 
sometimes goes far above 10 % in the analysis by combination of different variables. The 
number of missing cases is not stated separately in each table for simplicity reasons. 



464. Methodology

Table 5: Percentage of missing cases (sample) (Source: own calculation with RVU0406)

Variable Reference group Percentage missing (%)

Start area (23 zones) All cases 3.3

Start time All cases 4.6

Destination area (23 zones) All cases 3.2

End time All cases 5.4

Mode All cases 2.6

Household income All cases 2.7

Missing time All cases 5.8

Workplace area (23 zones) Work trips 23.7

Trip purpose

Trips are conducted for a specific purpose at the point of destination. The trip purpose is part 
of the trip diary and there are eleven options to choose from. The original purposes and the 
groups used in this thesis are listed in table 6.

Table 6: Possible trip purposes

Trip purpose survey Grouped trip purpose

Own place of work / school Work

Business trip Business

Grocery shopping Grocery shopping

Other shopping
Shopping

Service

Leisure Leisure

Visits of friends and relatives Visits

Fetching and dropping off children Not analyzed

Fetching and dropping off others Not analyzed

To own residence Home

Other reasons (open-ended question) Not analyzed 

Mode of transport

Another important characteristic of trips is the chosen mode. The questionnaire has twelve 
options (table 7). According to the definition of a trip, several different modes can be used 
during one single trip. An example is to go by bike to the bus station, take the bus to the 
Metro station and walk to the final destination after the ride by Metro. All used modes (up to 
six per trip) had to be filled in by the respondents in the right order. The main mode of the trip 
was decided by Trivector based on a priority list. As an example, a trip by car and commuter 
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train is seen as a commuter train trip since the mode rail ties it to time and space. The eleven 
main modes are grouped into five categories (Trivector 2008c).

Table 7: Possible modes and mode categories

Mode choice survey Main mode choice data set Grouped mode choice

Foot Foot Foot

Foot Foot Foot

Bike Bike Bike

Car as a driver Car as a driver
Car

Car as a passenger Car as a passenger

Bus Public transport

Public transport

Commuter train Commuter train

Metro Metro

Tram / local rail Tram / local rail

Park & Ride

Bike & Ride

Other mode (open-ended 
question)

Other

Moped / motorcycle Moped / motorcycle

Taxi (no paratransit) Taxi (no paratransit)

Paratransit (for disabled persons)
Paratransit (for disabled 
persons)

Local boat

Long-distance traffic

Cordon passage

The focus of a household survey like the one analyzed here is to obtain information about 
origin and destination of trips. Route choice is usually not covered and it is calculated by 
modeling the transport system. For the congestion tax trial, route choice is important because 
the congested bypass Essingeleden was exempted from the tax. Therefore, all car users were 
asked whether they used Essingeleden during their trip.

Based on the address where the trip started, the statistical district of the origin and destination 
was determined. The small statistical districts were grouped into 23 areas. All possible origin 
destination pairs between the areas were grouped by Trivector into twelve main categories 
(e.g. southern inner city to northern suburb, see map appendix 2). 

By means of the origin destination pairs the necessity to pay the congestion tax is determined. 
A variable for passage of the congestion tax cordon is defined for this thesis. Most situations 
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are obvious (e.g. no tax for trips between suburbs in the north), but some special situations 
occur: 

For trips from south to north or vice versa cars have the choice between the taxed inner 
city and the free bypass Essingeleden. All trips from north to south using Essingeleden 
are considered as not passing the cordon. The rest is seen as cordon passage. 

Trips starting and ending inside the cordon are not taxed and are therefore no cordon 
passages. 

The island Lidingö is exempted from the tax if individuals originating from there leave 
the inner city within 30 minutes after entering the cordon. All the trips to the north are 
therefore no cordon passages, but trips to the inner city have to pay the tax. In case 
inhabitants from Lidingö go to the south without using Essingeleden the trip is counted 
as a cordon passage. This rule may treat a few records falsely as a cordon passage, but 
it is not possible to determine the exact time difference between the charging point 
passages.

During the analysis in chapter 5, the term “category” is often used to distinguish between 
cordon passage and non-taxed trips. The expressions “in the rest of the county” or “into the 
inner city” are synonyms for non-taxed trips.

Most of the tables categorize the trips by “cordon passage” for the treatment group and 
“no cordon passage” for the control group. The differences between the changes are often 
used to assess the impact of the congestion tax. But it is important to state that the trip 
characteristics differ between the two categories. Trips to and from the inner city are usually 
longer, are done more often by certain socio-demographic groups and are rarely done by bike 
or foot. Although the characteristic differs, it can still be seen as the best possible measure to 
make comparisons. Other groups were tested as well (e.g. exempted trips from Lidingö, trips 
above 5 or 10 kilometers), but the number of trips drops to a level which is not representative 
enough anymore.

Time and trip length

The main focus of the thesis is change in mode choice, but this can be related to new starting 
time of the trips as well. The respondents were asked to state the starting and ending time 
in an open question. Both time values are grouped into sections of 15 minutes and one hour. 
One section reaches for example from 08:00:00 until 08:14:59. Sometimes the expression 
“outside the charging hours” is used. This is defined as a starting time between 6:00 and 
18:00 with the anticipation that it takes 30 minutes to reach the taxation point. It is likely that 
the travel time to the taxation point is slightly overestimated, but a trip assignment procedure 
is required to do a better estimate.

The trip length was determined by Trivector by the origin and destination of the trip. Most of 
the values are based on a matrix provided by Transek AB. In case the value in the matrix was 
0, the distance was measured on a map (Trivector 2006c).

•

•

•
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The trip duration was calculated by subtracting the respondents starting time from the arrival 
time. For trips with car and public transport additional travel time values were obtained from a 
matrix calculated with the Swedish traffic assignment model in the software EMME2 (Trivector 
2006c). Large differences occurred and this thesis uses the modeled times for car and public 
transport and the stated travel times for all other modes. Negative values are filtered out. 
This decision is made based on the supplementary information of the database and the large 
share of unrealistic data from the respondents.

Applied filters, weights and exclusions in the analysis

The original data file was already equipped with a variable for missing or illogical time of the 
trip. They are filtered out automatically for all types whenever time plays a role. Trips without 
a stated mode of transport are automatically excluded. 147 trips were coded with the year 
2005 or 2007. They were realistic trips fitting to the travel chain of the individuals and they 
were dated to 2004 or 2006.

Although the output of SPSS are numbers of trips, the values are in fact rounded. Number of 
trips that are no natural numbers are possible due to the weights applied to all individuals in 
the survey (chapter 3.2.4). 

The congestion tax is only charged on weekdays and therefore the weekend traffic is 
completely excluded. On the weekdays all trips during a 24 hour period are analyzed. It can 
be argued that trips outside the charging hours are not affected by the tax. Most of the trips 
take place during the charging hours anyway and even a trip going home in the late evening is 
predetermined by the mode choice to the place of origin. Furthermore, the time of the cordon 
passage can only be roughly estimated. 

Not all possible mode groups are analyzed. The mode “other” is only included for mode 
changes from all modes to “other”. Changes from “other” to foot, bike, car and public transport 
are not further specified. The same applies to some trip purposes where the role of foot and 
bike is very low (e.g. visits). In that case only the trips from car and public transport to all 
modes are analyzed. The trip purpose group “other” is not analyzed at all. It includes fetching 
and dropping off other people and verbally stated purposes. The first group is often combined 
in trip chaining and depends on the next trip (chapter 5.8.1) and the verbally stated reasons 
have to be analyzed record by record.

Exclusion of moving people

Changes in the personal environment may have an effect on the travel behavior. To eliminate 
this, the individuals are not included in the panel analysis if they moved their place of 
residence from one of the 23 statistical areas to another. The only exception to this are work 
trips where the location of many work places are missing in the data. Two separate analyses 
are conducted there. One includes all records no matter if a new place of residence or work 
existed during the second wave. The second analysis excludes all individuals with different 
house or work areas.
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Trip number in county versus trip number in sample

One of the main reasons for the accompanying research of the congestion tax trial was to 
gather qualified information for the general public about the effects. The reports about the 
impact on road traffic used the number of cars per time period as valuation attribute. To allow 
the general public an easy comparison of the road traffic analysis, the results of the travel 
survey were published in total number of trips in the county. The number of vehicles counted 
at taxation points reduced by 100,000 vehicles per day (Miljöavgiftskansliet 2006, p. 29), 
whereas the travel survey estimates 116,000 less cars in 24 hours. The difference is likely to 
be caused by the fact that some vehicles were exempted from the tax.

Another reason to state the number of trips was to visualize the large amount of trips that are 
made in Stockholm County. Mode choice was not taken because the number of trips differed 
to much per season (Nilsson 2008). The number of trips in the whole county was calculated 
by 
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where r is the number of trips in the sample, N the population in Stockholm County (1,570,847) 
and n the sample size (24,002). The formula implies an even response distribution between 
weekdays and weekends, which is almost correct (difference of 0.6 %).

This thesis does not do the calculation described above and states the number of trips derived 
from the sample. The disadvantage is a more complicated comparison to existing reports. The 
disadvantage is outbalanced by the proximity to the original data and the easier transfer of the 
results to other regions.

Unexpected changes in socio-demographic groups

In general the total number of trips decreases due to seasonal influences during the wave 
2006. But for some trip purposes the number of trips by individuals who are doing the same 
activity in both years is higher in 2006. This means that some individuals do more than one trip 
per day during the second wave. The effect is caused by a mixture of the following reasons:

A change in route choice between the trips passing the cordon and the trips in the rest of 
the county.

Several trips for the same purpose are done per day. As an example, an individual does 
one shopping trip by car in 2004. Two shopping trips are done in 2006, one by bike and 
one by public transport. The analysis shows it as a change from car to bike and from car to 
public transport and the total number of trips increases in 2006.

Several socio-demographic groups that are used in the analysis are fixed to the individual 
(e.g. gender), but others do change between the two waves. Examples are income or 
type of occupation (sick leave or pensioner). The variable age is however fixed to the age 

•

•

•
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in 2004.

4.5 Definitions

Age

Some results are grouped into age groups. They are based on the age during the wave in 
2004. Tests for the age in 2006 do not show remarkably different results. The aging sample 
causes an increase in the total number of trips for certain age groups in 2006.

Charging hours

The congestion tax is charged on regular weekdays between 6:30 and 18:30. The expression 
“during the charging hours” means that the starting time of the trip is between 6:00 and 
18:00.

Cordon use

All trips passing the congestion tax cordon around the inner city at least one with any mode 
are considered as cordon use. This does not include car trips on Essingeleden and the trips 
from the island Lidingö to the northern part of the county. For variation in writing style, several 
other expressions like “cordon passage” and “trip to inner city” are used as a synonym.

Essingeleden

Highway bypassing Stockholm in the west. Road goes through the tax cordon, but users do 
not have to pay the congestion tax.

Income

All incomes are monthly household income if not stated differently. It is the income before 
taxes (about 30 %) and includes wages, pensions, social insurances and income from the 
own business. 

Inner city

Area within the congestion tax cordon. Water is the border in many directions.

Mode choice and modal split

The mode choice are grouped for this thesis into the options foot, bike, car, public transport 
and other. The modal split describes the percentage of travellers using a certain mode.

Mälaren passage

Stockholm is divided into a northern and southern part. The border is the Baltic sea which 
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reaches until the bridge Slussen and the lake Mälaren in the west of Slussen. There are three 
locations where a passage from north to south over lake Mälaren is possible.

Occupation

Occupation describes the main type of employment. Other options besides being employed 
are student, pensioner and other. Other includes sick leaf, parental leave or searching for a 
job.

Significance

The tables state the value of u to prove the difference between 2004 and 2006. A value of 
|u| > 1.96 is necessary for a 95 % significance level.

Starting time

The starting time is grouped into intervals of 15 minutes which reach for example from 8:00:00 
until 8:14:59. The time in this case would be 8:00. 

Trip

A trip is defined in the travel survey by a movement of a person from an origin to a destination 
for a purpose. All movements are counted irrespective of the mode of transport. Tours for 
exercising or promenading are not included (USK 2006, p. 55).

Trip duration and length

The trip duration and length is based on data from a trip assignment model. The only exception 
is the duration for the modes foot, bike and other which are calculated with the stated starting 
and ending time of the trip. Negative values are always filtered out.

Trip purpose

Each trip has a specific purpose at the destination which is the reason why the trip is conducted 
at all.
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5. Analysis of travel habit in Stockholm County

The travel habit in Stockholm County is analyzed in this chapter. The behavior of the inhabitants 
is described in the Trivector report (2006a) and certain details can be found there. However, a 
short overview on the existing results of the travel habit is given here. Everything is based on 
the cross-sectional analysis. The introduction makes it easier to understand and interpret the 
new results further on. This is especially important because Trivector calculates the results in 
trips in the whole county and this thesis states trips in the survey sample. Besides that, some 
values differ from in the report.

5.1 Cross-sectional analysis

About 24 % of all private trips in the sample go through the congestion tax cordon at least 
once (table 8). More than half of the trips into the inner city are done by public transport 
(abbreviated “PT” further on) and the importance increases by 8 percent points of the modal 
split. The second important mode car loses 4 percent points. All non-motorized modes play 
a minor role for the trips through the congestion tax cordon because of the geographical 
barriers. In the rest of the county, the modes car and PT gain importance. This is likely to be 
caused by the reduction of bike trips. 

Table 8: Number of all trips in the sample on weekdays per mode (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

us
e

2004 187 389 3 924 6 514 358 11 372

2006 211 83 2 960 6 691 265 10 210

Modal split 2004 1.6 % 3.4 % 34.5 % 57.3 % 3.1 % 100.0 %

Modal split 2006 2.1 % 0.8 % 29.0 % 65.5 % 2.6 % 100.0 %

Change 2004-2006 12.8 % -78.7 % -24.6 % 2.7 % -26.0 % -10.2 %

N
o 

C
or

do
n 

us
e 2004 7 563 2 646 18 475 6 958 615 36 257

2006 6 931 372 15 806 7 132 382 30 623

Modal split 2004 20.9 % 7.3 % 51.0 % 19.2 % 1.7 % 100.0 %

Modal split 2006 22.6 % 1.2 % 51.6 % 23.3 % 1.2 % 100.0 %

Change 2004-2006 -8.4 % -85.9 % -14.4 % 2.5 % -37.9 % -15.5 %

The number of trips and the mode choice differ compared to the results in the Trivector report 
(Trivector 2006a, p. 10, 31). Trivector calculated the trips through the cordon and all trips in 
the county (table 9). The main difference occurs in the modal split of cordon passages for 
car and PT. It is most likely that the difference is caused by a different definition of cordon 
passage. However, the report does not provide a definition and this is the closest result which 
is possible. The other smaller differences can only be explained by rounding errors caused by 
the calculation of total trips taking place in Stockholm County. 
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Table 9: Number of all trips in Stockholm County on weekdays per mode obtained 
from Trivector report (Source: Trivector 2006a, p. 10, 31)

Foot Bike Car PT Other Total

C
or

do
n 

us
e

2004 20 000 40 000 377 000 707 000 40 000 1 184 000

2006 22 000 9 000 284 000 727 000 26 000 1 068 000

Modal split 2004 1.7 % 3.4 % 31.8 % 59.7 % 3.4 % 100.0 %

Modal split 2006 2.1 % 0.8 % 26.6 % 68.1 % 2.4 % 100.0 %

Change 2004-2006 10.0 % -77.5 % -24.7 % 2.8 % -35.0 % -9.8 %

N
o 

C
or

do
n 

us
e 2004 725 000 255 000 1 774 000 669 000 57 000 3 480 000

2006 667 000 36 000 1 530 000 686 000 38 000 2 957 000

Modal split 2004 20.8 % 7.3 % 51.0 % 19.2 % 1.6 % 100.0 %

Modal split 2006 22.6 % 1.2 % 51.7 % 23.2 % 1.3 % 100.0 %

Change 2004-2006 -8.0 % -85.9 % -13.8 % 2.5 % -33.3 % -15.0 %

The number of trips in the analysis is lower during the second wave no matter which trip 
purpose is looked on. With the exception of the trip purposes business and other, the trips 
passing the congestion tax cordon are decreased by a lower extend than in the rest of the 
county. This means that the total number of trips into the inner city is higher in comparison to 
the rest of the county although congestion tax was implemented. Former conclusions which 
stated that some trips have simply not been made due to the congestion tax should therefore 
be limited to business and other trips. The effect was already visible with the data presented 
by Trivector in Table 9, but it has not been pointed out so far. 

A trip reduction of 10.4 % (cordon) and 15.6 % (no cordon) is large. For the county as a whole, 
it corresponds to 3.3 trips per weekday and mobile individual in 2004 and 2.9 trips in 2006. 
The proportion of travelling individual has been calculated for both years (84 % and 81 %) by 
Trivector (Trivector 2006a, p. 29). Usually the number of trips per day is a very stable number 
over long time periods and even between regions. The following assumptions for the cause of 
the decrease may have an influence, but it is not possible to proof all of them:

Weather causes the trips reduction. It is likely that weather has an impact on trips which 
are not required to be done like leisure or visits. In fact they are reduced by a larger extend. 
The reduction of work trips is smaller than for leisure, but it is still hard to explain why they 
are reduced at all.

Related to weather are seasonal influences. The MID travel survey in Germany has 
differences up to 45 % in the daily trip number per week (infas 2004, p. 81). They can be 
partly explained by school holidays or other occasions which did not happen in Stockholm 
during the measuring periods.

The most common trip purpose are work and school. They are the most dominant for trips 
into the inner city as well. Other common trip purposes are shopping / service and leisure.

•

•
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Table 10: Number of all trips in the sample on weekdays per trip purpose (Source: own 
calculation with RVU0406)

Work Business Grocery Shopping Leisure Visit Home Other Total

C
or

do
n 

us
e

2004 3 537 824 287 866 892 444 3 982 510 11 342

2006 3 330 636 242 709 758 381 3 686 422 10 164

Share 2004 31.2 % 7.3 % 2.5 % 7.6 % 7.9 % 3.9 % 35.1 % 4.5 % 100.0 %

Share 2006 32.8 % 6.3 % 2.4 % 7.0 % 7.5 % 3.7 % 36.3 % 4.2 % 100.0 %

Change 04-06 -5.9 % -22.8 % -15.7 % -18.1 % -15.0 % -14.2 % -7.4 % -17.3 % -10.4 %

N
o 

co
rd

on
 u

se

2004 7 571 1 740 2 514 3 920 3 168 1 465 12 598 3 210 36 186

2006 6 976 1 430 2 096 2 996 2 413 1 068 10 747 2 813 30 539

Share 2004 20.9 % 4.8 % 6.9 % 10.8 % 8.8 % 4.0 % 34.8 % 8.9 % 100.0 %

Share 2006 22.8 % 4.7 % 6.9 % 9.8 % 7.9 % 3.5 % 35.2 % 9.2 % 100.0 %

Change 04-06 -7.9 % -17.8 % -16.6 % -23.6 % -23.8 % -27.1 % -14.7 % -12.4 % -15.6 %

Share of 
cordon use 
2004

31.8 % 32.1 % 10.2 % 18.1 % 22.0 % 23.3 % 24.0 % 13.7 % 23.9 %

Unlike large parts of the Trivector report, this thesis analyzes the travel habit separated by trip 
purpose. The trips for each purpose are than categorized by “cordon passage” and “no cordon 
passage”. This division into groups results in different characters for the trips (see chapter 4.4). 
Table 11 shows the two aspects of the different trip characteristics. The average distance can 
be almost three times as big for trips through the congestion tax cordon than in the rest of the 
county. The difference in average travel time is smaller because trips through the cordon take 
twice as much time at the most. The trips to work and business, all shopping trips and leisure 
and visit trips show similar values. Therefore, one of them is further specified in the analysis 
of the trip purposes. The change in travelled distance and travel time is relatively low (mean 
change time max: 2 min; mean change distance max: 1700 m). They go into all directions 
and no effects of the congestion tax can be determined. This means that based on the travel 
survey data it can not be said that the reduced congestion results in lower travel time. The 
result can either be caused by the methodology of the travel time calculation or results from 
the same personal travel time assumption and estimation of the individuals. 
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Table 11: Averages of trip distance and travel time sorted by trips purpose (Source: own 
calculation with RVU0406)

Type Cordon passage No cordon passage

(m / min) Mean Median Mean Median

Work

Distance 2004 17 666 14 174 10 893 6 048

Distance 2006 17 698 14 070 12 036 6 640

Travel time 2004 40 37 27 22

Travel time 2006 42 38 27 22

Business

Distance 2004 18 019 12 312 11 190 5 411

Distance 2006 17 590 13 387 12 806 5 999

Travel time 2004 32 28 21 16

Travel time 2006 34 30 22 17

Grocery shopping

Distance 2004 15 392 11 466 5 808 3 160

Distance 2006 16 296 11 662 7 345 3 720

Travel time 2004 32 29 15 11

Travel time 2006 34 32 17 12

Shopping and service

Distance 2004 15 662 12 179 5 739 3 000

Distance 2006 15 175 12 723 7 431 3 606

Travel time 2004 34 31 17 13

Travel time 2006 34 31 19 15

Leisure

Distance 2004 17 523 11 876 8 929 4 130

Distance 2006 16 221 11 953 8 557 4 100

Travel time 2004 37 32 21 15

Travel time 2006 38 33 21 16

Visit

Distance 2004 17 450 13 156 9 784 5 190

Distance 2006 17 819 13 400 10 438 5 510

Travel time 2004 41 35 27 20

Travel time 2006 40 35 25 20

Home

Distance 2004 17 401 13 594 9 120 4 700

Distance 2006 17 159 13 396 10 493 5 240

Travel time 2004 43 40 23 15

Travel time 2006 44 40 24 20
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5.2 Work and school trips

The trips to work or to school (work trips further on) are the most common type of trip 
purpose. They are only outnumbered by trips with the destination home, but their originating 
purpose is not further specified. Therefore, the data for work trips has the largest basis and a 
very detailed analysis is possible. 

First this chapter introduces some results from the cross-sectional analysis to provide an 
overview on work trips. They are followed by a panal analysis which depends on the mode 
choice in 2004. Details about that procedure can be found in chapter 4.2. All following chapters 
in the analysis part are structured that way.

5.2.1 Cross-sectional analysis

The individuals in the sample do 11,108 trips to work on weekdays in 2004 and 3,537 of them 
pass the congestion tax cordon at least once. The modal split for the work trips can be found 
in table 12. The table is divided into trips passing the cordon at least once and trips passing 
it not at all. Both types of trips are reduced in terms of total trip number during the second 
wave. 

More than 90 % of the trips passing through the congestion tax cordon are done by motorized 
modes. The share of foot and bike is low because the cordon is in many areas defined by 
different kinds of natural barriers like long bridges. Depending on the wave, there are two to 
three times as many trips by PT into the inner city than by car. The work trips which do not 
pass the cordon are most often done by car, but PT still plays a big role. One forth of the trips 
are made by non-motorized modes. 

The total number of trips decreases between 2004 and 2006 for both the cordon passages 
and the trips not passing the cordon. The largest percentage change occurs for bike trips, but 
already Trivector implicates the changes to the weather and road conditions in 2006 (Trivector 
2006, p. 10). More interesting are the results for the motorized transport. In the county, the 
number of car trips to work decreases by 5 %, whereas the cordon passages go down by 
23 %. At the same time, the PT trips increase. The change of cordon passages by PT is almost 
twice as high as in the rest of the county.

The changes in absolute number of trips have an influence on the resulting modal split. The 
share of walking has a slightly higher modal split in 2006 in both categories, whereas the 
share of bikes drops to an almost non-relevant level. Although the number of trips decreases 
in 2006, the modal split of cars increases in 2006 by 2 percent points. The modal split of cars 
through the cordon decrease by 5 percentage points. PT improves in both categories, but the 
change in percentage points is much higher for the cordon passages.
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Table 12: Number of work trips with different means of transport in Stockholm County 
within a 24  h weekday period (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 42 161 1 031 2 221 82 3 537

2006 53 40 798 2 397 43 3 331

Modal split 2004 1.2 % 4.6 % 29.1 % 62.8 % 2.3 % 100.0 %

Modal split 2006 1.6 % 1.2 % 24.0 % 72.0 % 1.3 % 100.0 %

Percentage 
change (absolute)

26.2 % -75.2 % -22.6 % 7.9 % -47.6 % -5.8 %

Significance 1.13 -8.53 -5.45 2.59 -3.49 -2.49

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 1 283 762 3 296 2 119 111 7 571

Trips 2006 1 424 119 3 146 2 220 68 6 977

Modal split 2004 16.9 % 10.1 % 43.5 % 28.0 % 1.5 % 100.0 %

Modal split 2006 20.4 % 1.7 % 45.1 % 31.8 % 1.0 % 100.0 %

Percentage 
change (absolute)

11.0 % -84.4 % -4.6 % 4.8 % -38.7 % -7.8 %

Significance 2.71 -21.66 -1.87 1.53 -3.21 -4.92

The same type of table like table 12 can be found in appendix 4, but only trips above 5  km 
are included. This helps to determine the effect of the different trip structure in the categories. 
The absolute number of trips in this category increases by 2 %, while the number decreases 
through the cordon (-3 %). The number of car trips increases outside the cordon by 3 % in 
contrast to table 12, while the change of the cordon car trips is on the same level. Trips with 
PT both increase by about 10 %. In terms of modal split, it stays almost unchanged for cars 
outside the cordon and increases slightly for PT in this category. The change for the cordon 
passages is on the same level as in table 12. 

Based on the assumption that the two categories are comparable for trips larger than 5  km, 
it can be concluded that the modal split of cars decreases by about 5 percentage points due 
to the congestion tax and the modal split of PT increases by about 5 percentage points for 
trips through the cordon. The values are calculated with the differences between the two 
categories. 

The example above already shows the impact of the trips length on the results. A detailed 
overview for trip length categories is given in figure 19. For trips into the inner city, PT and 
car is used by the same percentage for most trip lengths. In the rest of the county, PT is just 
used up to 15 km and the car is preferred for longer trips. The long trips for foot are obviously 
errors in the data set. 

Differences between 2004 and 2006 are usually not recognizable in the diagrams and only 
figures for 2004 are included throughout the analysis.
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Travelled distance per work trip 2004 - zone use
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Travelled distance per work trip 2004 - no zone use
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Figure 19: Distribution of the number of work trips per grouped calculated trip length 
within a 24 h weekday period in 2004 (Source: own calculation with RVU0406)

The distribution of the trip duration is shown in figure 20. The results consist out of a mixture 
of data sources. The travel time for car and PT was calculated with a modeling tool, whereas 
the values for foot, bike and other are respondents answers. Especially for trips into the inner 
city, PT is preferred for journeys with a high duration. The high number of PT trips lasting 
longer than 60 minutes occur for all trip purposes. Some of the calculated trip duration values 
reach up to three or four hours. This is clearly an error in the modeling tool applied for the 
calculation possibly caused by lack of PT service. Compared to the rest of the county, the bike 
trips through the congestion tax cordon take remarkably long. 
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Figure 20: Distribution of the number of work trips per grouped trip duration within a 
24 h weekday period in 2004 (Source: own calculation with RVU0406)

Work trips are most often affected by the congestion tax. 95 % of all working trips through 
the congestion tax cordon start within the taxing period. Most of them are even within the 
peak morning hour. The proportion between the starting hour of cordon passages and trips in 
the rest of the county is constant for the most common hours. This means that the departure 
time does not depend on the destination of the trip.
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Hour of trip start for work 2004 and 2006
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Figure 21: Distribution of the number of work trip per starting hours within a 24 h 
weekday period in both waves (Source: own calculation with RVU0406)

By analyzing the origin-destination groups it appears that the decrease of work trips is lower 
in the rest of the county. Especially trips from north to south or vice versa through the inner 
city get almost halved, while the same pair does not change extraordinarily on the bypass 
Essingeleden. However, the number of individuals travelling from north to south is rather 
small and the results have to be treated with care.
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Table 13: Number of all working trips in the whole county on weekdays sorted by 
origin-destination pairs (Source: own calculation with RVU0406)

Relation 2004 2006 Percent change

Within cordon, no lake Mälaren passage 1 147 999 -12,9 %

Within cordon, lake Mälaren passage 375 341 -9,1 %

Between north and south, Essingeleden 340 288 -15,3 %

Within north 3 001 2 799 -6,7 %

Within south 2 586 2 434 -5,9 %

Outside the cordon to outside county 105 111 5,7 %

None of the groups 18 4 -77,8 %

Sum no cordon use 7572 6 976 -7,9 %

Northern cordon till north 1 305 1 289 -1,2 %

Southern cordon till north 276 257 -6,9 %

Northern cordon till south 1 158 1 191 2,8 %

Southern cordon till south 527 433 -17,8 %

From the cordon to outside county 32 22 -31,3 %

Between north and south, inner city 239 137 -42,7 %

Sum cordon use 3 537 3 329 -5,9 %

5.2.2 Car travellers 2004

The focus of this section is to analyze the behavioral changes of the individuals travelling to 
work by car in 2004. It is one of the groups which is most affected by the congestion tax 
since a large percentage (2004: 47 %) of the trips take place in the morning peak hour with a 
high tax level.

The whole analysis is based on the method described in chapter 4. An individual is included 
if the person takes the car to work in 2004 and the same individual does a work trip on the 
measurement day in 2006 with any mode of transport. The abbreviation “MS” means modal 
split or modal share.

Outside the cordon, four out of five individuals continue to take the car. About 10 % of them 
use PT during the second wave. A considerable percentage changes to walking. However, a 
calculation with an exclusion of short trips is not possible because information about the trip 
length is missing for more than 60 % of the trips. The problem is probably caused by a coding 
error, since start and destination points are available.

The percentage of people still going by car through the cordon in 2006 is a lot lower. Only 
66 % continue doing so and most of the others switch to PT. The other modes play almost no 
role as an alternative. It can be estimated that about 20 % of the car users going to the inner 
city changed to PT due to the congestion tax.
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Table 14: Number of work trips done by the same individuals by car in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 743 743

2006 8 2 478 240 1 729

MS 06 / change 1.1 % 0.3 % 65.6 % 32.9 % 0.1 % -1.9 %

N
o 

co
rd

on 2004 2 474 2 474

2006 162 14 1 997 245 13 2 431

MS 06 / change 6.7 % 0.6 % 82.1 % 10.1 % 0.5 % -1.7 %

A detailed analysis with the exclusion of short trips is not possible because of the coding 
error mentioned above. However, all individuals who have moved to a new area or who have 
a new working location during the second wave can be excluded. Different variations for filter 
combinations are possible. Table 15 shows the type of filter and the remaining number of 
trips in the analysis. In the strictest case with no new residential area and new working area, 
the number of trips is more than halved. 

Table 15: Number of work trips in the analysis depending on the strictness of the filter 
(Source: own calculation with RVU0406)

Type of filter Number of trips 

All work trips by car 6 377

Without new residential area 6 035

Without new working area 3 224

Without new residential and working area 3 008

Without new start area of trip 5 328

Without new destination area of trip 4 585

Without new start and destination area of trip 3 794

By applying the strictest filter, the percentage of changed modes is reduced. But the reduction 
is similar for both categories. Outside the cordon, 8 % use PT and 4 % walk instead of using 
the car. For trips through the congestion tax cordon, PT is used in 27 % of the cases. The 
difference between the two categories in PT use in 2006 remains at about 20 percentage 
points. 
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Table 16: Number of work trips done by the same individuals by car in 2004 and by all 
modes in 2006 on weekdays. Individuals did not move to a different area or got a new 
working area. (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 303 303

2006 3 1 202 76 1 283

MS 06 / change 1.1 % 0.4 % 71.4 % 26.9 % 0.4 % -6.6 %

N
o 

co
rd

on 2004 1 229 1 229

2006 52 5 1 042 89 5 1 193

MS 06 / change 4.4 % 0.4 % 87.3 % 7.5 % 0.4 % -2.9 %

Throughout the youngest age groups, both categories have a higher percentage of individuals 
taking a mode other than car. They are just passengers in the car and depend on others. 
Outside the congestion tax cordon, the percentage of alternative modes stays relatively 
constant for all other age groups above 18 years. With the increase of age, the individuals 
passing the cordon stick to their car more often. As an example, 40 % of the 25 to 39 year 
old individuals passing the cordon use PT in 2006, whereas only 25 % of the 40 to 64 year 
old change to PT. The older age groups appear to be less flexible and do not try to avoid the 
congestion tax on the way to work.

Table 17: Number of work trips done by the same individuals sorted by age group who 
used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

12-18 2004 31 31

2006 0 0 2 15 0 17

MS 06 / change 0.0 % 0.0 % 11.8 % 88.2 % 0.0 % -45.2 %

19-24 2004 36 36

2006 3 0 18 19 0 40

MS 06 / change 7.5 % 0.0 % 45.0 % 47.5 % 0.0 % 11.1 %

25-39 2004 304 304

2006 2 0 157 108 0 265

MS 06 / change 0.8 % 0.0 % 59.2 % 40.0 % 0.0 % -12.8 %

40-64 2004 365 365

2006 3 2 293 100 1 399

MS 06 / change 0.8 % 0.5 % 73.4 % 25.1 % 0.3 % 9.3 %

>65 2004 5 5

2006 0 0 7 0 0 7

MS 06 / change 0.0 % 0.0 % 100 % 0.0 % 0.0 % 40.0 %
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Foot Bike Car PT Other Total reappearing
N

o 
co

rd
on

 p
as

sa
ge

12-18 2004 125 125

2006 41 0 43 57 3 144

MS 06 / change 28.5 % 0.0 % 29.9 % 39.6 % 2.1 % 15.2 %

19-24 2004 135 135

2006 4 0 91 17 0 112

MS 06 / change 3.6 % 0.0 % 81.3 % 15.2 % 0.0 % -17.0 %

25-39 2004 822 822

2006 51 9 707 82 9 858

MS 06 / change 5.9 % 1.0 % 82.4 % 9.6 % 1.0 % 4.4 %

40-64 2004 1 382 1 382

2006 66 5 1 150 89 2 1 312

MS 06 / change 5.0 % 0.4 % 87.7 % 6.8 % 0.2 % -5.1 %

>65 2004 10 10

2006 0 0 7 1 0 8

MS 06 / change 0.0 % 0.0 % 87.5 % 12.5 % 0.0 % -20.0 %

To ascertain the effect of moving and new workplaces, the individuals who moved were 
filtered out. The level of changed modes in 2006 is generally higher for most age groups, 
but the relative difference between the categories stays approximately the same. The table 
without the individuals with new residence or workplace is in appendix 6.

Besides the influence of age, the mode choice depends on the gender as well. A higher 
percentage of men travel through the cordon. Outside the cordon, 59 % percent of the total 
work trips are done by men, whereas 66 % of the trips through the cordon are made by 
them (Table 18). Outside the cordon, men and women behave very similar. Most of the two 
genders continue driving to work by car. Trips going through the cordon depend more on the 
gender. Almost half of the women change to a different mode, whereas 70 % of the men 
continue using their car. 

The effect is hard to explain if a scientific approach is attempted. Employed women have a 
lower average yearly income (189,077 SEK) in Stockholm county than men (258,313 SEK) 
(www.scb.se 2008f). This may make them more sensible to additional costs. An argument 
against the reduced car use is the more complicated travel behavior of women. They do 3.2 
trips per day whereas men do 3.4 (2004). The car is often perceived as more flexible and 
convenient for complicated trip chaining. 
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Table 18: Number of work trips done by the same individuals sorted by gender who 
used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 490 490

2006 Men 7 2 339 126 1 475

MS 06 / change 1.5% 0.4% 71.4% 26.5% 0.2% -3.1 %

2004 Women 253 253

2006 Women 1 0 139 114 0 254

MS 06 / change 0.4% 0.0% 54.7% 44.9% 0.0% 0.3 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 1 481 1 481

2006 Men 95 11 1 212 135 5 1 458

MS 06 / change 6.5% 0.8% 83.1% 9.3% 0.3% -1.6 %

2004 Women 994 994

2006 Women 67 4 787 109 8 975

MS 06 / change 6.9% 0.4% 80.7% 11.2% 0.8% -1.9 %

The results for data in which individuals with new working or residential location are excluded 
is in appendix 7. The level of car use in 2006 is about 6 percentage points higher for both 
categories and both genders. This means that the difference between people driving through 
the cordon and driving in the rest of the county is approximately the same.

In the survey, all people were asked about their type of occupation. Several subgroups 
including employed, student, parental leave and pensioner were given. However, most of the 
work trips (95 %) were done by gainfully employed persons. This makes it hard to draw direct 
conclusions from it. The results are available in appendix 5.

Related to the occupation is the income. The respondents were asked about their household 
income, which was grouped into eight ranges. The influence is of particular interest because 
it is often discussed in science and politics whether people with high or low incomes benefit 
more from a congestion tax (Eliasson 2006c, p. 604-605). The percentage of wealthy persons 
who do work trips through the cordon is slightly higher than in the rest of the county. For 
example, 17 % of the trip maker going to the inner city have an income above 70,000 SEK, 
whereas this applies to only 12 % in the rest of the county.

The number of records for low income is limited in both categories, but a tendency appears 
that people with low incomes choose different modes more often (table 19). Alternative 
modes are more often chosen by people who are affected by the congestion tax because 
of trips through the cordon. This category does more than 50 % of their work trips by PT 
after the introduction of the tax. Household incomes above 15,000 SEK show only smaller 
differences and no general direction of effect can be formulated. In the whole county, there is 
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almost no difference between the various higher income groups. For trips through the cordon, 
a lot of individuals with an income between 40,000 and 55,000 SEK change to PT, but the 
groups with higher and lower income change to PT less often than average. To summarize it, 
the effect of income on the mode choice for work trips seems to be very small for the most 
common income groups.

Table 19: Number of work trips done by the same individuals sorted by monthly 
household income who used the car in 2004 and any mode in 2006 on weekdays 
(Source: own calculation with RVU0406)

Year
Foot Bike Car PT Other Total 

reappearing

C
or

do
n

0 - 7500 SEK 2004 3 3

2006 3 0 0 2 0 5

MS 06 60.0 % 0.0 % 0.0 % 40.0 % 0.0 % 66.7 %

7501 - 10000 SEK 2004 3 3

2006 0 0 3 6 0 9

MS 06 0.0 % 0.0 % 33.3 % 66.7 % 0.0 % 200.0 %

10001 - 15000 SEK 2004 21 21

2006 0 0 6 15 0 21

MS 06 0.0 % 0.0 % 28.6 % 71.4 % 0.0 % 0.0 %

15001 - 25000 SEK 2004 67 67

2006 2 0 34 17 0 53

MS 06 3.8 % 0.0 % 64.2 % 32.1 % 0.0 % -20.9 %

25001 - 40000 SEK 2004 178 178

2006 0 2 112 47 0 161

MS 06 0.0 % 1.2 % 69.6 % 29.2 % 0.0 % -9.6 %

40001 - 55000 SEK 2004 204 204

2006 2 0 99 63 1 165

MS 06 1.2 % 0.0 % 60.0 % 38.2 % 0.6 % -19.1 %

55001 - 70000 SEK 2004 139 139

2006 0 0 108 46 0 154

MS 06 0.0 % 0.0 % 70.1 % 29.9 % 0.0 % -3.6 %

Above 70001 SEK 2004 122 122

2006 1 0 109 40 0 150

MS 06 0.7 % 0.0 % 72.7 % 26.7 % 0.0 % 23.0 %
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Year
Foot Bike Car PT Other Total 

reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 7 7

2006 0 0 2 1 0 3

MS 06 0.0 % 0.0 % 66.7 % 33.3 % 0.0 % -57.1 %

7501 - 10000 SEK 2004 21 21

2006 0 0 17 4 0 21

MS 06 0.0 % 0.0 % 81.0 % 19.0 % 0.0 % 0.0 %

10001 - 15000 SEK 2004 36 36

2006 8 0 15 5 0 28

MS 06 28.6 % 0.0 % 53.6 % 17.9 % 0.0 % -22.2 %

15001 - 25000 SEK 2004 311 311

2006 13 1 259 40 1 314

MS 06 4.1 % 0.3 % 82.5 % 12.7 % 0.3 % 0.9 %

25001 - 40000 SEK 2004 705 705

2006 43 1 477 56 6 583

MS 06 7.4 % 0.2 % 81.8 % 9.6 % 1.0 % -17.3 %

40001 - 55000 SEK 2004 686 686

2006 44 9 572 67 5 697

MS 06 6.3 % 1.3 % 82.1 % 9.6 % 0.7 % 1.6 %

55001 - 70000 SEK 2004 391 391

2006 27 2 354 30 0 413

MS 06 6.5 % 0.5 % 85.7 % 7.3 % 0.0 % 5.6 %

Above 70001 SEK 2004 281 281

2006 22 0 272 32 0 326

MS 06 6.7 % 0.0 % 83.4 % 9.8 % 0.0 % 16.0 %

The separate analysis of the individuals who live in the same area shows very similar results. 
The data can be found in appendix 8.

To asses the effect of the congestion tax on travel time, the number of trips per time interval 
is shown in figure 22 and 23. The number of car trips in 2004 and all modes in 2006 is the 
same for all trips not passing the cordon (figure 23). This means that the individuals as a 
whole do not differ their starting time. It can be seen in figure 24 that the variations are a lot 
bigger for cordon passages. Until about 6:45 the proportion of car users in 2006 compared to 
2004 is high. It decreases during the period from 7:30 to 7:45 and increases again afterwards. 
Estimating 30 minutes from the origin to the taxation point, it can be seen that the most 
expensive tax period between 7:30 and 8:30 is avoided. The total number of trips differs due 
to different departure time choice for modes other than car.
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The number of trips per time interval is relatively low and the results should therefore be 
treated with care. All other trip purposes (except home) analyzed further on have even lower 
trip numbers. The analysis of departure time is not done for them. This decision is also made 
because of different seasons. The travel surveys in different season do not result in big 
differences of day length, but one survey was during summer time and one during winter 
time. This is a systematic bias. An easier way to obtain information about the changes in 
cordon passage time is to use detector data from roads.

Starting time of trips passing the cordon

0

10

20

30

40

50

60

70

80

5:00 5:15 5:30 5:45 6:00 6:15 6:30 6:45 7:00 7:15 7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 9:45 10:00 10:15

Starting time interval

N
um

be
r o

f t
rip

s 

Car 04
Car 06
All modes 06

Figure 22: Starting time interval of work trips passing the cordon (Source: own 
calculation with RVU0406)
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Figure 23: Starting time interval of work trips not passing the cordon (Source: own 
calculation with RVU0406)



695. Analysis

5.2.3 Public transport travellers in 2004

The focus of this section is to analyze the behavioral changes of the individuals travelling to 
work by PT in 2004. They are not affected by the congestion tax, but indirect effects may 
occur. An example for this is the decreased level of comfort due to more crowding in the 
vehicles. At the same time the PT travellers benefit from the increased PT service which is 
part of the congestion tax trial.

The whole analysis is based on the method described in chapter 4. An individual is included 
if the person takes PT to work in 2004 and the same individual does a work trip on the 
measurement day in 2006 with any mode of transport. 

The modal split of PT for trips passing through the cordon is so high (table 12) that more 
than one half of all the PT work trips in the county go through the cordon. It appears that the 
individuals travelling through the cordon are less flexible in mode choice since nine out of ten 
of them continue to use PT in 2006 (table 20). Compared to that, the individuals outside the 
cordon chose much more often foot and car.

Similar to the car journeys in 2004, an analysis with exclusion of short trips would be helpful 
to asses the effect of different trip structure in the county as a whole. However, the trip length 
was not calculated for about 60 % of the trips. Because of the possibility of non-random 
distribution for the missing cases the results are not shown here.

Table 20: Number of work trips done by the same individuals by PT in 2004 and by all 
modes in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 1 695 1 695

2006 13 4 84 1 353 8 1 462

MS 06 / change 0.9 % 0.3 % 5.7 % 92.5 % 0.5 % -13.7 %

N
o 

co
rd

on
 

2004 1 606 1 606

2006 274 11 288 1 052 18 1 643

MS 06 / change 16.7 % 0.7 % 17.5 % 64.0 % 1.1 % 2.3 %

Many individuals state another area of residence or workplace for the year 2006. By excluding 
the people who moved, the number of observations is almost halved (Table 21). The resulting 
modal split for the people going through the cordon is almost the same. Small differences 
appear for the trips in the rest of the county. The percentage of individuals who continue to 
use PT in 2006 is 5 % higher for the non-moving people. The main reduction takes place for 
walking trips.
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Table 21: Number of work trips done by the same individuals by PT in 2004 and by all 
modes in 2006 on weekdays. Individuals did not move to a different area or got a new 
working area. (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 946 946

2006 7 0 43 775 1 826

MS 06 / change 0.8 % 0.0 % 5.2 % 93.8 % 0.1 % -12.7 %

N
o 

co
rd

on
 

2004 859 859

2006 116 1 143 590 4 854

MS 06 / change 13.6 % 0.1 % 16.7 % 69.1 % 0.5 % -0.5 %

To estimate the influence of age on the adaption to the congestion tax, the data is segmented 
into age groups in table 22. In case of trips through the cordon, individuals up to 24 years 
have a higher probability to continue going by PT to work. The highest percentage of people 
changing modes can be observed in the age group 25 to 39. The described effects are the 
same for trips in the rest of the county. The variation in terms of percentage points is even 
larger for this category. The results stay the same if individuals with a new residential or 
working area are excluded. It can be concluded that no effect of age can be found for work 
trips originally done by PT.
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Table 22: Number of work trips done by the same individuals sorted by age group who 
used PT in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 147 147

2006 2 0 2 123 3 130

MS 06 / change 1.5 % 0.0 % 1.5 % 94.6 % 2.3 % -11.6 %

19-24 2004 186 186

2006 0 0 4 166 0 170

MS 06 / change 0.0 % 0.0 % 2.4 % 97.6 % 0.0 % -8.6 %

25-39 2004 607 607

2006 8 4 41 479 5 537

MS 06 / change 1.5 % 0.7 % 7.6 % 89.2 % 0.9 % -11.5 %

40-64 2004 746 746

2006 3 0 37 575 1 616

MS 06 / change 0.5 % 0.0 % 6.0 % 93.3 % 0.2 % -17.4 %

>65 2004 9 9

2006 0 0 0 10 0 10

MS 06 / change 0.0 % 0.0 % 0.0 % 100.0 % 0.0 % 11.1 %

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 442 442

2006 48 0 56 260 8 372

MS 06 / change 12.9 % 0.0 % 15.1 % 69.9 % 2.2 % -15.8 %

19-24 2004 171 171

2006 27 3 22 124 0 176

MS 06 / change 15.3 % 1.7 % 12.5 % 70.5 % 0.0 % 2.9 %

25-39 2004 496 496

2006 111 6 113 323 8 561

MS 06 / change 19.8 % 1.1 % 20.1 % 57.6 % 1.4 % 13.1 %

40-64 2004 487 487

2006 87 2 96 336 1 522

MS 06 / change 16.7 % 0.4 % 18.4 % 64.4 % 0.2 % 7.2 %

>65 2004 11 11

2006 2 0 0 9 0 11

MS 06 / change 18.2 % 0.0 % 0.0 % 81.8 % 0.0 % 0.0 %
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The influence of gender on the mode choice is very limited. In absolute numbers, more 
women use PT for their trip to work. The differences in modal split between men and women 
are less than one percentage point for trips through the cordon. For trips without a cordon 
passage, women tend to use PT more often in 2006. The proportion of individuals choosing 
foot or car as their alternative mode are the same.

Table 23: Number of work trips done by the same individuals sorted by gender who 
used PT in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 718 718

2006 Men 3 4 39 560 2 608

MS 06 / change 0.5 % 0.7 % 6.4 % 92.1 % 0.3 % -15.3

2004 Women 977 977

2006 Women 10 0 45 792 6 853

MS 06 / change 1.2 % 0.0 % 5.3 % 92.8 % 0.7 % -12.7

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 624 624

2006 Men 114 5 123 386 7 635

MS 06 / change 18.0 % 0.8 % 19.4 % 60.8 % 1.1 % 1.8 %

2004 Women 983 983

2006 Women 160 7 165 666 10 1 008

MS 06 / change 15.9 % 0.7 % 16.4 % 66.1 % 1.0 % 2.5 %

If people with a new origin or destination are excluded, the results are different from above. 
For trips passing the cordon, a few more men switch to car in 2006 (appendix 9). This 
corresponds to table 18, which shows that almost twice as many men travel to work through 
the cordon. The opposite happens in the rest of the county. More women use the car and the 
results are similar to table 23.

The data can be separated by occupation. In case of PT as the original mode, the number 
of trips to school is higher. In the rest of the county, more than a third (37 %) of all trips are 
made by students in all levels of education (table 24). The same condition applies to 20 % of 
the trips through the cordon. In terms of modal split, the students passing the cordon are 
fixed on PT to a high degree. In the rest of the county, they chose car and for shorter trips foot 
as an alternative mode.
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Table 24: Number of work trips done by the same individuals sorted by type of 
employment who used PT in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 1 340 1 340

2006 Gainfully employed 10 2 81 1 072 4 1 169

MS 06 / change 0.9 % 0.2 % 6.9 % 91.7 % 0.3 % -12.8 %

2004 Student 334 334

2006 Student 2 2 3 269 4 280

MS 06 / change 0.7 % 0.7 % 1.1 % 96.1 % 1.4 % -16.2 %

2004 Other 2 2

2006 Other 0 0 0 1 0 1

MS 06 / change 0 % 0 % 0 % 100 % 0 % -50.0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 988 988

2006 Gainfully employed 200 11 240 699 10 1 160

MS 06 / change 17.2 % 0.9 % 20.7 % 60.3 % 0.9 % 17.4 %

2004 Student 578 578

2006 Student 73 0 46 337 8 464

MS 06 / change 15.7 % 0.0 % 9.9 % 72.6 % 1.7 % -19.7 %

2004 Other 27 27

2006 Other 2 0 1 14 0 17

MS 06 / change 14.3 % 0 7.1 % 82.4 % 0 % -37.0 %

A separate analysis for the influence of income was done for the PT trips. The modal split 
of car tends to be higher for the upper income groups in both trip categories (appendix 10). 
No specific differences can be noticed between trips through the cordon and the rest of the 
county.

5.2.4 Bike travellers 2004

The goal of the travel survey for the congestion tax is a comparison between the before and 
after situation. Several surrounding circumstances changed between the two waves, but one 
of the main influences is the cold weather during the second wave in 2006 (chapter 3.3.2).

Seasonal variations and weather in general has a strong effect on the modal split of cycling. 
The final report of the travel survey states: “Journeys on foot or by bicycle across the charging 
cordon have presumably not at all — or very little — been affected by the trial during those 

periods to which the RVU applies. The reduction in cycling in RVU in March 2006 compared 
with September / October 2004 is even greater than the normal seasonal variation” 
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(Trivector 2006, p. 31).

This appraisement is supported by results from a German nationwide travel survey MID 2002. 
The modal split of bike for all trips is highest in August (12 %) and decreases to 6 % in January 
and December. The mode differing in the opposite direction is foot. (Gertz 2005, p. 75). In a 
separate study of the weather impact, the modal split of bike decreases from 10 % (sun) to 
3 % for snow (infas 2004, p. 68).

The modal split of bike for the work trips decreases a lot between the two waves. About 5 % 
of the work trips through the cordon are done by bike in 2004. In the whole county, about 
10 % chose this mode. In 2006, the modal split is about 80 % lower (table 12).

The influence of the weather does not allow to link the conclusions of this part to the 
congestion tax. The main ambition is instead to analyze how bike travellers adapt to changing 
weather conditions and which mode they choose.

Only 18 % of the individuals who biked through the cordon to work in 2004 use the bicycle in 
the second wave (table 25). The main gainer is PT, but some change to car and foot as well. 
Outside the cordon, even less people continue to use the bike. About one third of the people 
switch to foot and PT respectively. The new distribution does not differ if the individuals with 
a new working/residential area are excluded (appendix 11). This holds as well for separation by 
income, age etc., but these tables are not included in this thesis.

Table 25: Number of work trips by the same individuals who cycled in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 119 119

2006 10 26 13 93 6 148

MS 06 / change 6.8 % 17.6 % 8.8 % 62.8 % 4.1 % 24.4 %

N
o 

co
rd

on
 

2004 639 639

2006 207 64 106 200 4 581

MS 06 / change 35.6 % 11.0 % 18.2 % 34.4 % 0.7 % -9.1 %

The data with all individuals is separated by age groups (appendix 12), but no relevant 
differences in behavior occur for the different ages. But there are differences in gender. For 
the cordon passages and trips in the county, about twice as many percentage points of men 
continue to ride the bike during the wave in 2006 (table 26). They seem to be less sensible 
to the winter weather during the survey. PT is the preferred alternative for any category and 
gender, but the extend of use is contrary for the categories. 
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Table 26: Number of work trips done by the same individuals sorted by gender who 
cycled in 2004 and by any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 78 78

2006 Men 6 21 10 45 3 85

MS 06 / change 7.1 % 24.7 % 11.8 % 52.9 % 3.5 % 9.0 %

2004 Women 41 41

2006 Women 5 6 3 49 2 65

MS 06 / change 7.7 % 9.2 % 4.6 % 75.4 % 3.1 % 58.5 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 314 314

2006 Men 75 44 51 123 2 295

MS 06 / change 25.4 % 14.9 % 17.3 % 41.7 % 0.7 % -6.1 %

2004 Women 324 324

2006 Women 131 20 55 77 2 285

MS 06 / change 46.0 % 7.0 % 19.3 % 27.0 % 0.7 % -12.0 %

Most of the cyclists going through the cordon are employed individuals and barely any students 
have the specific origin-destination pattern (appendix 13). No differences can be noticed in 
the adaptation of individuals who travel through the cordon. In the rest of the county, PT is 
preferred by students and only very few students continue to use the bike. 

By grouping the data by income, no general trend can be seen for trips through the cordon 
(appendix 14). However, in the rest of the county, richer people used their bike less often and 
substituted it with car trips.

5.2.5 Pedestrians in 2004

The mode walking plays an important role in Stockholm County as a whole (17 % to 20 %), 
but only very few people choose to walk across the congestion tax cordon to the workplace 
(1 % to 2 %). This small part of the analysis is therefore more for completeness than for 
the evaluation of the trial effects. Another reason why the results should be treated with 
carefulness are the weather conditions described earlier in the section about cyclists.

In the whole county more than half of the pedestrians continue to walk during the second 
wave. The rest switches to car and mostly PT. Pedestrians going through the cordon are not 
enough to draw conclusions from. The reasons for the large increase of trips in this category 
is described at the end of chapter 4.4.
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Table 27: Number of work trips done by the same individuals by foot in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 34 34

2006 10 2 29 161 3 205

MS 06 / change 4.9 % 1.0 % 14.1 % 78.5 % 1.5 % 602.9 %

N
o 

co
rd

on
 

2004 1029 1 029

2006 549 14 111 208 11 893

MS 06 / change 61.5 % 1.6 % 12.4 % 23.3 % 1.2 % -13.2

Due to the limited number of records and the small effect of the congestion tax on pedestrians, 
the results presented here are not split up into subgroups. 

5.3 Businesstrips

The trip purpose business plays a special role, because it is not necessarily the choice of the 
individual to conduct the trip at all. The singularity of this trip purpose is the fact that the trip is 
often instructed by the employer.

The questionnaire and all information for the respondents does not specify a definition further 
than business (“Resa/ärende i tjänsten”). This means the question could be misunderstood 
and a commercial driver (e.g. taxi) might list all his tours. This is possible in theory, because the 
questionnaire allows to continue on a blank paper after ten prepared trips for the measuring 
day are filled out. The median number of business trips of the people who conducted at 
least one trip in 2004 is 1, but the mean average is 1.61 trips. The 95 % quantil is 4 and the 
maximum number of trips is 9. This shows that the purpose of the question was not clear to 
all respondents. 

5.3.1 Cross-sectional analysis

Depending on the wave, between 32 % and 39 % of all the business trips are conducted by 
people who stated that they have access to a company car. It can be assumed that this group 
does not have to pay the congestion tax themselves and only company policy may encourage 
them to avoid the congestion tax. Even the car drivers with a private car may get the tax 
reimbursed.

The dominant mode for all conducted business trips is car. The share of car is reduced by 
6 percentage points for passages through the cordon during the second wave and remains 
almost constant in the rest of the county.
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Table 28: Number of business trips with different means of transport in Stockholm 
County within a 24  h weekday period (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 6 10 524 230 53 823

2006 14 1 369 201 51 636

Modal split 2004 0.7 % 1.2 % 63.7 % 27.9 % 6.4 % 100.0 %

Modal split 2006 2.2 % 0.2 % 58.0 % 31.6 % 8.0 % 100.0 %

Percentage 
change (absolute)

133.3 % -90.0 % -29.6 % -12.6 % -3.8 % -22.7 %

Significance 1.79 -2.71 -5.19 -1.40 -0.20 -4.90

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 167 60 1 197 220 96 1 740

Trips 2006 151 14 953 235 75 1 428

Modal split 2004 9.6 % 3.4 % 68.8 % 12.6 % 5.5 % 100.0 %

Modal split 2006 10.6 % 1.0 % 66.7 % 16.5 % 5.3 % 100.0 %

Percentage 
change (absolute)

-9.6 % -76.7 % -20.4 % 6.8 % -21.9 % -17.9 %

Significance -0.90 -5.35 -5.26 0.70 -1.61 -5.54

The distribution of trip length and duration does not differ a lot for work trips. The diagrams are 
therefore not included. The starting time is mostly within the charging hours of the congestion 
tax. Only 3 % start when they are not affected by the tax at all. The detailed distribution is 
presented in figure 24.
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Figure 24: Distribution of the number of business trips per starting hour within a 24 h 
weekday period in both waves (Source: own calculation with RVU0406)
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The number of business trips decreases less in the category cordon passage. The changes 
in each origin-destination subgroup are rather diversified and range from -2 % to -57 %. No 
general tendency can be described. The trips between north and south decrease both more 
than average and going through the inner city is avoided most.

Table 29: Number of all business trips in the whole county on weekdays sorted by 
origin-destination pairs (Source: own calculation with RVU0406)

2004 2006 Percent change

Within cordon, no lake Mälaren passage 329 321 -2.4 %

Within cordon, lake Mälaren passage 116 91 -21.6 %

Between north and south. Essingeleden 166 116 -30.1 %

Within north 483 411 -14.9 %

Within south 508 397 -21.9 %

Outside the cordon to outside county 110 82 -25.5 %

None of the groups 28 12 -57.1 %

Sum no cordon passage 1 740 1 430 -17.8 %

Northern cordon till north 308 226 -26.6 %

Southern cordon till north 66 52 -21.2 %

Northern cordon till south 217 200 -7.8 %

Southern cordon till south 120 84 -30.0 %

From the cordon to outside county 40 38 -5.0 %

Between north and south. inner city 74 37 -50.0 %

Sum cordon passage 825 637 -22.8 %

5.3.2 Car travellers in 2004

The individuals who used the car in 2004 continue to use it during the second wave to a high 
degree. It is the one of the two trip purposes where the percentage of the continues users is 
higher for the cordon passers than in the rest of the county. One possible explanation is the 
type of business done at the destination which might require a vehicle.
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Table 30: Number of business trips done by the same individuals by car in 2004 and by 
all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 455 455

2006 9 0 390 11 10 420

MS 06 / change 2.1 % 0.0 % 92.9 % 2.6 % 2.4 % -7.7 %

N
o 

co
rd

on 2004 198 198

2006 8 0 161 16 6 191

MS 06 / change 4.2 % 0.0 % 84.3 % 8.4 % 3.1 % -3.5 %

No differences concerning age, occupation or income is identifiable. It is just remarkably that 
only one forth of the trips are conducted by women (table 31). This value does not differ 
between cordon passage and the rest of the county. In the whole country Sweden, the 
number of employed women (2.0 million) is almost as high as the number of employed men 
(2.3 million) (www.scb.se 2008f). The few women passing the cordon switch to PT a lot more 
often during the second wave.

Table 31: Number of business trips done by the same individuals sorted by gender who 
used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 154 154

2006 Men 5 0 143 3 3 154

MS 06 / change 3.2 % 0.0 % 92.9 % 1.9 % 1.9 % 0.0 %

2004 Women 45 45

2006 Women 3 0 18 14 4 39

MS 06 / change 7.7 % 0.0 % 46.2 % 35.9 % 10.3 % -13.3 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 341 341

2006 Men 5 0 302 4 5 316

MS 06 / change 1.6 % 0.0 % 95.6 % 1.3 % 1.6 % -7.3 %

2004 Women 114 114

2006 Women 4 0 88 6 5 103

MS 06 / change 3.9 % 0.0 % 85.4 % 5.8 % 4.9 % -9.6 %
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5.3.3 PT travellers and other modes in 2004

The number of trips originally done by PT is fairly low (104 in total). No differences are 
observable between the trips through the cordon and the rest of the county. Tables for the 
new mode choice and the classification by gender can be found in appendix 21 and 22.

The mode choice for foot, bike and other is so low that no further calculations are conducted.

5.4 Grocery shopping

5.4.1 Cross-sectional analysis

This new category is set up to separate trips for daily consumer needs from other more 
seldom shopping trips. The individuals in the sample do 2,802 grocery shopping trips in 2004 
and 10 % of them pass through the cordon. During the second wave, 16 % less trips are 
conducted.

More than half of the trips are done by car and about one third by walking. The modal split 
does not change a lot in the rest of the county. For the few trips through the cordon, the 
modal split of cars reduces by 10 percentage points and the share of PT increases by that 
value. Due to the stability in the rest of the county, this change is likely to be related to the 
congestion tax.

Table 32: Number of grocery shopping trips with different means of transport in 
Stockholm County within a 24 h weekday period (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 9 8 143 124 4 288

2006 13 2 92 132 4 243

Modal split 2004 3.1 % 2.8 % 49.7 % 43.1 % 1.4 % 100.0 %

Modal split 2006 5.3 % 0.8 % 37.9 % 54.3 % 1.6 % 100.0 %

Percentage 
change (absolute)

44.4 % -75.0 % -35.7 % 6.5 % 0.0 % -15.6 %

Significance 0.85 -1.90 -3.33 0.50 0.00 -1.95

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 800 139 1 297 265 13 2 514

Trips 2006 672 20 1 121 279 5 2 097

Modal split 2004 31.8 % 5.5 % 51.6 % 10.5 % 0.5 % 100.0 %

Modal split 2006 32.0 % 1.0 % 53.5 % 13.3 % 0.2 % 100.0 %

Percentage 
change (absolute)

-16.0 % -85.6 % -13.6 % 5.3 % -61.5 % -16.6 %

Significance -3.34 -9.44 -3.58 0.60 -1.89 -6.14
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The characteristics of the grocery shopping trips differ from other trip purposes because the 
destinations are neighborhood stores in many cases. This results in very few grocery shopping 
trips into the inner city. Foot is the most common mode for trips up to 2 km in the rest of the 
county. Shopping trips above 10 or 15 kilometers are rather surprising and may be related to 
trip chaining. This can be analyzed in further research. 

Another explanation are errors in the data. Why are there pedestrians walking to a store 20 km 
away? Why are there cyclists who go shopping at stores up to 2 km away and more than 
7 km away, but none in the common cycling range of 2 to 7 km? Answers are difficult, but the 
results have to be treated with care.
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Figure 25: Distribution of the number of grocery shopping trips per grouped calculated 
trip length within a 24 h weekday period in 2004 (Source: own calculation with 
RVU0406)

Closely related to the short distances is the trip duration. Foot is the preferred mode for very 
short trips which do not last very long, but the car is dominant for all long lasting trips (figure 
26). The car is the dominant mode for all trips longer than five minutes in the whole county. 
This effect may be caused by large shopping items because those short trips could easily be 
substituted by bike or foot.
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Figure 26: Distribution of the number of grocery shopping trips per grouped trip 
duration within a 24 h weekday period in 2004 (Source: own calculation with 
RVU0406)

The period in which the shopping trips start are within the common opening hours in 
Sweden (figure 27). Larger grocery stores are usually opened between 8 and 21. The trips are 
distributed rather evenly during the day with a low during the typical lunch period and a peak 
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after the typical working hours. Trips through the congestion tax cordon are made most often 
during the afternoon. 
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Figure 27: Distribution of the number of grocery shopping trips per starting hour 
within a 24 h weekday period in both waves (Source: own calculation with RVU0406)

The number of trips per origin-destination relation stays relatively constant. This means that 
no persons living in the southern part of the county starts to go grocery shopping in the 
northern part. Changes in destination choice on a local level where persons go to supermarket 
B instead of A can not be evaluated this way. As table 33 shows, the number of grocery 
shopping trips not passing the cordon decreases more than the cordon passages. Most trips 
are done locally because only 10 % of all trips pass the cordon. As a comparison, this value is 
32 % for work trips.
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Table 33: Number of all grocery shopping trips in the whole county on weekdays 
sorted by origin-destination pairs (Source: own calculation with RVU0406)

Relation 2004 2006 Percent change

Within cordon. no lake Mälaren passage 438 328 -25.1 %

Within cordon. lake Mälaren passage 38 35 -7.9 %

Between north and south. Essingeleden 18 17 -5.6 %

Within north 1 035 913 -11.8 %

Within south 953 795 -16.6 %

Outside the cordon to outside county 23 3 -87.0 %

None of the groups 9 5 -44.4 %

Sum no cordon passage 2 514 2 096 -16.6 %

Northern cordon till north 94 83 -11.7 %

Southern cordon till north 15 9 -40.0 %

Northern cordon till south 93 77 -17.2 %

Southern cordon till south 52 49 -5.8 %

From the cordon to outside county 2 3 50.0 %

Between north and south. inner city 31 21 -32.3 %

Sum cordon passage 287 242 -15.7 %

5.4.2 Car travellers in 2004

The car is the most common mode for grocery shopping trips. The mode choice appears to be 
very permanent because around 90 % continue to use the car. Grocery shopping trips belong 
to the group of trips which are not conducted every day. Therefore, the number of individuals 
going shopping on both measuring days is low.

Table 34: Number of grocery shopping trips done by the same individuals by car in 
2004 and by all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 38 38

2006 0 0 26 2 0 28

MS 06 / change 0.0 % 0.0 % 92.9 % 7.1 % 0.0 % -26.3 %

N
o 

co
rd

on 2004 358 358

2006 28 0 305 7 0 340

MS 06 / change 8.2 % 0.0 % 89.7 % 2.1 % 0.0 % -5.0 %

Approximately the same amount of men and women use the car to do the shopping (table 35). 
This even corresponds to all grocery shopping trips in the county. About 58 % of the trips are 
done by women there. The mode choice of the original car users is relatively constant in 2006 
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and only very few individuals switch to other modes. Analyses for other background variables 
like income show no difference among the different groups or have a too low number of 
records to draw conclusions from.

Table 35: Number of grocery shopping trips done by the same individuals sorted by 
gender who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 21 21

2006 Men 0 0 18 0 0 18

MS 06 / change 0.0 % 0.0 % 100.0 % 0.0 % 0.0 % -14.3 %

2004 Women 17 17

2006 Women 0 0 9 2 0 11

MS 06 / change 0.0 % 0.0 % 81.8 % 18.2 % 0.0 % -35.3 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 174 174

2006 Men 12 0 152 1 0 165

MS 06 / change 7.3 % 0.0 % 92.1 % 0.6 % 0.0 % -5.2 %

2004 Women 184 184

2006 Women 17 0 153 6 0 176

MS 06 / change 9.7 % 0.0 % 86.9 % 3.4 % 0.0 % -4.3 %

5.4.3 PT travellers in 2004

A smaller part of the grocery shopping trips is done by PT. The mode share of the individuals 
switching to car is approximately the same for cordon and non-cordon trips. It is interesting for 
general transport policy planning that PT users switch between PT and foot for their shopping 
trips. Each mode appears to be used for specific purposes.

Table 36: Number of grocery shopping trips done by the same individuals by PT in 
2004 and by all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 36 36

2006 0 0 5 23 0 28

MS 06 / change 0.0% 0.0% 17.9% 82.1% 0.0% -22.2%

N
o 

co
rd

on 2004 73 73

2006 28 0 10 34 0 72

MS 06 / change 38.9% 0.0% 13.9% 47.2% 0.0% -1.4%
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It is not possible to analyze the data for trips passing the cordon any further. It is interesting 
to take a closer look at the behavior in the county as a whole. A tendency appears that the 
older the people get, the less often they switch to foot or car (appendix 23). Women tend to 
substitute the PT trips by foot more often (appendix 24) and pensioners prefer to continue by 

PT (appendix 25).

5.2.4 Foot and bike travellers in 2004

The number of foot and bike trips is too low to draw any conclusions from it. Therefore, all 
trips in the county are presented at once no matter on which relation they took place.

About half of the pedestrians continue by foot during the second wave. Minor differences 
occur for age and the table is included for the purpose of completeness in appendix 35. The 
results for bikers in 2004 can be found in appendix 27, 28 and 34.

Table 37: Number of grocery shopping trips done by the same individuals by foot in 
2004 and by all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
ou

nt
y 2004 204 204

2006 95 2 56 32 3 188

MS 06 / change 50.5 % 1.1 % 29.8 % 17.0 % 1.6 % -7.8 %

5.5 Shopping and service

In the original reports, the trip purposes grocery shopping, other shopping and service are 
combined in one category. The approach is changed for this thesis to divide into regular 
activities and activities done occasionally.

The trip purposes consist of many different activities which limits generalization of the mode 
choice. Examples for the other shopping are the purchase of clothes, electric appliances or 
home improvement products. The purpose service varies from doctor appointments to hair 
cut or administrative issues. Although all examples are summarized in one category, they 
require different needs concerning trip choice. A shopping trip for cloth may end in the city 
or at a mall in the outskirts of the town and all modes are possible. The destination choice for 
home improvement products is very likely a home improvement store in the suburbs and the 
characteristic of the products are likely to require a car. In the field of service trips, medical 
treatment may prohibit car use. The large variety of activities at the destination limits the 
usability of the results. It is possible that mode choice depended more on the activity than on 
surrounding circumstances like the congestion tax.
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5.1 Cross-sectional analysis

The shopping and service trips (called shopping further on) are responsible for 10 % of all the 
trips on weekdays in the county. The car is the most common mode in the rest of the county 
and its role stays almost unchanged between the two years. The second important mode is 
foot which decreased a little in 2006, whereas the role of PT increased. The changes never 
exceed 5 percentage points which applies to the cordon passages, too. The dominant mode 
PT gains in importance, but more than one third of all trips are done by car.

Table 38: Number of shopping and service trips with different means of transport 
in Stockholm County within a 24 h weekday period (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 20 15 309 496 26 866

2006 27 0 235 431 16 709

Modal split 2004 2.3 % 1.7 % 35.7 % 57.3 % 3.0 % 100.0 %

Modal split 2006 3.8 % 0.0 % 33.1 % 60.8 % 2.3 % 100.0 %

Percentage 
change (absolute)

35.0 % -100.0 % -23.9 % -13.1 % -38.5 % -18.1 %

Significance 1.02 -3.87 -3.17 -2.13 -1.54 -3.96

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 1 113 184 1 861 724 37 3 919

Trips 2006 796 15 1 423 725 38 2 997

Modal split 2004 28.4 % 4.7 % 47.5 % 18.5 % 0.9 % 100.0 %

Modal split 2006 26.6 % 0.5 % 47.5 % 24.2 % 1.3 % 100.0 %

Percentage 
change (absolute)

-28.5 % -91.8 % -23.5 % 0.1 % 2.7 % -23.5 %

Significance -7.26 -11.98 -7.64 0.03 0.12 -11.09

The trips for shopping and service have a very similar distribution for trip length and duration 
like the grocery shopping trips. This can be seen with the mean values in table 11. 

About 18 % of all the shopping and service trips cross the cordon at least once. The number of 
trips in this category is reduced less than in the rest of the county. Once again, the reduction 
of trips on Essingeleden is less as in the inner city. 
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Table 39: Number of all shopping and service trips in the whole county on weekdays 
sorted by origin-destination pairs (Source: own calculation with RVU0406)

Relation 2004 2006 Percent change

Within cordon. no lake Mälaren passage 1 047 769 -26.6 %

Within cordon. lake Mälaren passage 179 156 -12.8 %

Between north and south. Essingeleden 55 43 -21.8 %

Within north 1 382 1 009 -27.0 %

Within south 1 216 990 -18.6 %

Outside the cordon to outside county 25 24 -4.0 %

None of the groups 14 6 -57.1 %

Sum no cordon passage 3 918 2 997 -23.5 %

Northern cordon till north 337 298 -11.6 %

Southern cordon till north 35 44 25.7 %

Northern cordon till south 264 191 -27.7 %

Southern cordon till south 173 146 -15.6 %

From the cordon to outside county 6 8 33.3 %

Between north and south. inner city 51 22 -56.9 %

Sum cordon passage 866 709 -18.1 %

5.2 Car travellers in 2004

Similar to the total number of shopping trips, the number of cordon passages by individuals 
who used the car in 2004 decreased less than in the rest of the county (table 40). The analysis 
does not easily allow to analyze whether the trip is going into the city or heading outwards. 
But it can still be concluded that former car users are not prevented from doing their shopping 
trips on the other side of the cordon.

More than one third of the trips by car through the cordon are replaced by journeys with PT. 
Other modes do not play a role. In the rest of the county, short distances are replaced by foot, 
but 9 % use PT. The role of PT is already dominant for the trips through the cordon (table 38) 
and the individuals who switch to PT contribute to the increase on the already high level. 
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Table 40: Number of shopping and service trips done by the same individuals by car in 
2004 and by all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 91 91

2006 1 0 50 32 0 83

MS 06 / change 1.2 % 0.0 % 60.2 % 38.6 % 0.0 % -8.8 %

N
o 

co
rd

on 2004 501 501

2006 68 0 333 40 2 443

MS 06 / change 15.3 % 0.0 % 75.2 % 9.0 % 0.5 % -11.6 %

Only individuals above 25 do trips through the cordon in the surveys (table 41). The age group 
40 to 64 chooses the alternative mode PT for their trips into the inner city. But the same age 
group appears less flexible in the county as a whole as well. All other age groups choose 
other modes by a similar share.

Table 41: Number of shopping and service trips done by the same individuals sorted by 
age group who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

25-39 2004 27 27

2006 0 0 12 10 0 22

MS 06 / change 0.0 % 0.0 % 54.5 % 45.5 % 0.0 % -18.5 %

40-64 2004 47 47

2006 0 0 31 14 0 45

MS 06 / change 0.0 % 0.0 % 68.9 % 31.1 % 0.0 % -4.3 %

>65 2004 16 16

2006 1 0 8 7 0 16

MS 06 / change 6.3 % 0.0 % 50.0 % 43.8 % 0.0 % 0.0 %
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Foot Bike Car PT Other
Total 
reappearing

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 6 6

2006 0 0 4 2 0 6

MS 06 / change 0.0 % 0.0 % 66.7 % 33.3 % 0.0 % 0.0 %

19-24 2004 14 14

2006 3 0 13 4 0 20

MS 06 / change 15.0 % 0.0 % 65.0 % 20.0 % 0.0 % 42.9 %

25-39 2004 131 131

2006 30 0 91 12 0 133

MS 06 / change 22.6 % 0.0 % 68.4 % 9.0 % 0.0 % 1.5 %

40-64 2004 197 197

2006 14 0 144 11 1 170

MS 06 / change 8.2 % 0.0 % 84.7 % 6.5 % 0.6 % 13.7 %

>65 2004 152 152

2006 20 0 80 10 1 111

MS 06 / change 18.0 % 0.0 % 72.1 % 9.0 % 0.9 % -27.0 %

Age has an effect on mode choice through the cordon, but the difference between men and 
women occur in both categories (table 42). Women change to PT more often than men. Unlike 
other trip purposes, women substitute the car more often by walking. The behavior is not 
dependant on the congestion tax.

Table 42: Number of shopping and service trips done by the same individuals sorted 
by gender who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 56 56

2006 Men 1 0 27 14 0 42

MS 06 / change 2.4 % 0.0 % 64.3 % 33.3 % 0.0 % -25.0 %

2004 Women 35 35

2006 Women 0 0 23 18 0 41

MS 06 / change 0.0 % 0.0 % 56.1 % 43.9 % 0.0 % 17.1 %
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Foot Bike Car PT Other Total reappearing
N

o 
co

rd
on

 p
as

sa
ge

2004 Men 266 266

2006 Men 40 0 187 18 0 245

MS 06 / change 16.3 % 0.0 % 76.3 % 7.3 % 0.0 % -7.9 %

2004 Women 235 235

2006 Women 28 0 145 22 2 197

MS 06 / change 14.2 % 0.0 % 73.6 % 11.2 % 1.0 % -16.2 %

No influence of the tax can be noticed in terms of occupation. Employed individuals and 
pensioners are the main group of cordon passers and they do not differ (appendix 51). By 
dividing into income groups, the number of records gets low (table 43). It is noticeable that 
the upper and lower income groups tend to continue driving by car, whereas the medium 
income group is highly willing to change. 

Table 43: Number of shopping and service trips done by the same individuals sorted 
by monthly household income who used the car in 2004 and any mode in 2006 on 
weekdays (Source: own calculation with RVU0406)

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 2 2

2006 0 0 5 3 0 8

MS 06 0.0 % 0.0 % 62.5 % 37.5 % 0.0 % 400.0 %

10001 - 15000 SEK 2004 11 11

2006 0 0 13 3 0 16

MS 06 0.0 % 0.0 % 81.3 % 18.8 % 0.0 % 45.5 %

15001 - 25000 SEK 2004 26 26

2006 0 0 12 10 0 22

MS 06 0.0 % 0.0 % 54.5 % 45.5 % 0.0 % -15.4 %

25001 - 40000 SEK 2004 23 23

2006 1 0 4 10 0 15

MS 06 6.7 % 0.0 % 26.7 % 66.7 % 0.0 % -34.8 %

40001 - 55000 SEK 2004 18 18

2006 0 0 6 4 0 10

MS 06 0.0 % 0.0 % 60.0 % 40.0 % 0.0 % -44.4 %

55001 - 70000 SEK 2004 8 8

2006 0 0 10 2 0 12

MS 06 0.0 % 0.0 % 83.3 % 16.7 % 0.0 % 50.0 %
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Year Foot Bike Car PT Other
Total 
reappearing

N
o 

co
rd

on
 p

as
sa

ge

7501 - 10000 SEK 2004 11 11

2006 3 0 8 1 0 12

MS 06 25.0 % 0.0 % 66.7 % 8.3 % 0.0 % 9.1 %

10001 - 15000 SEK 2004 13 13

2006 0 0 22 1 0 23

MS 06 0.0 % 0.0 % 95.7 % 4.3 % 0.0 % 76.9 %

15001 - 25000 SEK 2004 104 104

2006 12 0 33 8 0 53

MS 06 22.6 % 0.0 % 62.3 % 15.1 % 0.0 % -49.0 %

25001 - 40000 SEK 2004 157 157

2006 20 0 96 10 0 126

MS 06 15.9 % 0.0 % 76.2 % 7.9 % 0.0 % -19.7 %

40001 - 55000 SEK 2004 102 102

2006 13 0 100 8 0 121

MS 06 10.7 % 0.0 % 82.6 % 6.6 % 0.0 % 18.6 %

55001 - 70000 SEK 2004 52 52

2006 5 0 17 4 0 26

MS 06 19.2 % 0.0 % 65.4 % 15.4 % 0.0 % -50.0 %

Above 70001 SEK 2004 35 35

2006 12 0 39 4 1 56

MS 06 21.4 % 0.0 % 69.6 % 7.1 % 1.8 % 60.0 %

5.3 PT travellers in 2004

The number of trips the original PT riders do in their category changes in opposite directions. 
The number of trips with at least one passage through the cordon decreases, whereas the 
number increases for trips in the rest of the county. Slightly more trips take place within the 
area which is surrounded by the cordon, but the main part of the increase takes place in the 
outer part of the county.

The new modes themselves can be found in table 44. The modal split of car gains a larger role 
in the rest of the county, but the different characteristics of the trips do not allow to link this 
small difference directly to the congestion tax. 



925. Analysis

Table 44: Number of shopping and service trips done by the same individuals by PT in 
2004 and by all modes in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 139 139

2006 3 0 8 72 1 84

MS 06 / change 3.6 % 0.0 % 9.5 % 85.7 % 1.2 % -39.6 %

N
o 

co
rd

on 2004 208 208

2006 90 4 45 120 2 261

MS 06 / change 34.5 % 1.5 % 17.2 % 46.0 % 0.8 % 25.5 %

The influence of age on mode choice is limited. Only individuals above 65 continue to use PT a 
little bit more often in both categories during the second wave (appendix 41). The differences 
are larger for gender (table 45). More than twice the number of women use PT for their 
shopping trips in both categories and they continue to use it more often. Their stability in 
mode choice is not linked to the congestion tax.

Table 45: Number of shopping and service trips done by the same individuals sorted 
by gender who used PT in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 49 49

2006 Men 1 0 3 16 1 21

MS 06 / change 4.8 % 0.0 % 14.3 % 76.2 % 4.8 % -57.1 %

2004 Women 90 90

2006 Women 2 0 5 56 0 63

MS 06 / change 3.2 % 0.0 % 7.9 % 88.9 % 0.0 % -30.0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 54 54

2006 Men 21 4 18 31 1 75

MS 06 / change 28.0 % 5.3 % 24.0 % 41.3 % 1.3 % 38.9 %

2004 Women 154 154

2006 Women 69 0 27 88 2 186

MS 06 / change 37.1 % 0.0 % 14.5 % 47.3 % 1.1 % 20.8 %

The differences for occupation are not noticeable (appendix 42). The results for income differ 
among the income groups, but the trends are not pointing into certain directions. The number 
of cases is too low for the really high and really low income groups (appendix 43).

The analysis for trips which were conducted by foot or bicycle in 2004 is not presented here 
because the number of reappearing cases is too low as well. This regards especially trips to 
through the congestion tax cordon.
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5.6 Leisure trips

5.6.1 Cross-sectional analysis

The individuals in the sample do 5,970 trips for leisure on weekdays in 2004 and 1,336 of 
them pass the congestion tax cordon at least once. The modal split for the leisure trips can be 
found in table 46. Both types of categories are reduced in terms of total trip number. 

Leisure trips includes a variety of different activities during the free time which may range 
from trips to sport facilities, cultural activities, restaurants and many more. Trips to visit friends 
are not included.

About 63 % of all the leisure trips originate from the same small statistical district where 
the individual lived in. Another 29 % start in the same large area as the individuals have their 
workplace in. 

For leisure trips passing through the cordon, PT is the most common choice, but more people 
choose the car than for example for work trips. In the rest of the county, half of the individuals 
go by car, but PT plays a large role. Although the modal split of PT is lower than for work trips, 
the difference is quite small (work: 28 %; leisure: 20 %). In the nationwide travel survey in 
Germany, the modal split of PT decreases from 10 % for work trips to 5 % for leisure trips 
(infas 2004, p. 74).

In the county as a whole, the modal split of car and PT increases during the second wave. The 
modal split for cars travelling through the cordon is reduced during the second wave, whereas 
the importance of PT increases. The difference is likely to be influenced by other factors, but a 
part is caused by the congestion tax. 
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Table 46: Number of leisure trips with different means of transport in Stockholm 
County within a 24 h weekday period (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 28 18 291 524 31 892

2006 19 2 221 493 25 760

Modal split 2004 3.1 % 2.0 % 32.6 % 58.7 % 3.5 % 100.0 %

Modal split 2006 2.5 % 0.3 % 29.1 % 64.9 % 3.3 % 100.0 %

Percentage 
change (absolute)

-32.1 % -88.9 % -24.1 % -5.9 % -19.4 % -14.8 %

Significance -1.31 -3.58 -3.09 -0.97 -0.80 -3.25

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 726 213 1 573 570 85 3 167

Trips 2006 616 32 1 181 548 36 2 413

Modal split 2004 22.9 % 6.7 % 49.7 % 18.0 % 2.7 % 100.0 %

Modal split 2006 25.5 % 1.3 % 48.9 % 22.7 % 1.5 % 100.0 %

Percentage 
change (absolute)

-15.2 % -85.0 % -24.9 % -3.9 % -57.6 % -23.8 %

Significance -3.00 -11.56 -7.47 -0.66 -4.45 -10.09

A detailed overview for trip length of the different categories is given in figure 28. Unlike for 
trip purposes like work or shopping, only very few short trips for leisure are undertaken. This 
means that the passengers kilometers of all leisure trips are high and thus it has a high share 
in the whole travel demand. The ratio between car and PT is similar for medium trip length in 
both categories, but the car plays a higher role for really short and really long trips. 

Many short trips by bike or foot have no distance or have a negative value or 0 meter and are 
therefore missing in the figure. Instead of that there are foot and bike trips above 7 km which 
is simply unrealistic.

Travelled distance per leisure trip 2004 - zone use
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Travelled distance per leisure trip 2004 - no zone use
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Figure 28: Distribution of the number of leisure trips per grouped calculated trip length 
within a 24 h weekday period in 2004 (Source: own calculation with RVU0406)
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The trip duration for leisure trips is affected even more by errors and is therefore not presented 
here.

The starting times for trips through the cordon and in the rest of the county are similar (figure 
29). During the morning and early afternoon the number of trips is relatively constant. The 
highest numbers start between 16:00 and 18:00. Therefore, they are affected by the high 
afternoon charging period. Only about 10 % of the leisure trips through the cordon start after 
the charging period.
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Figure 29: Distribution of the number of leisure trips per starting hour within a 24 h 
weekday period in both waves (Source: own calculation with RVU0406)

The number of leisure trips is being reduced most within the south and within the north. Their 
reduction is only exceeded by the trips between north and south through the inner city. 
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Table 47: Number of all leisure trips in the whole county on weekdays sorted by origin-
destination pairs (Source: own calculation with RVU0406)

Relation 2004 2006 Percent change

Within cordon. no lake Mälaren passage 588 490 -16.7 %

Within cordon. lake Mälaren passage 161 149 -7.5 %

Between north and south. Essingeleden 64 44 -31.3 %

Within north 1171 815 -30.4 %

Within south 1081 837 -22.6 %

Outside the cordon to outside county 86 69 -19.8 %

None of the groups 18 10 -44.4 %

Sum no cordon passage 3 169 2 414 -23.8 %

Northern cordon till north 332 271 -18.4 %

Southern cordon till north 79 61 -22.8 %

Northern cordon till south 236 232 -1.7 %

Southern cordon till south 155 142 -8.4 %

From the cordon to outside county 23 23 0.0 %

Between north and south. inner city 68 29 -57.4 %

Sum cordon passage 893 758 -15.1 %

5.6.2 Car travellers in 2004

Trips by car for leisure purposes are most common. This makes their behavior most interesting. 
However, the number of individuals doing leisure trips during both measuring days is lower 
than for other trip purposes. 

In the county as a whole, roughly 80 % continue to use the car. This value is 20 percentage 
points lower for cordon trips and almost all of the cordon trips are substituted by PT in 2006. 

This difference can be seen as an effect of the congestion tax.

Table 48: Number of leisure trips done by the same individuals by car in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 80 80

2006 0 0 45 27 2 74

MS 06 / change 0.0 % 0.0 % 60.8 % 36.5 % 2.7 % -7.5 %

N
o 

co
rd

on 2004 472 472

2006 45 1 323 39 2 410

MS 06 / change 11.0 % 0.2 % 78.8 % 9.5 % 0.5 % -13.1 %
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The mode choice of the individuals affected by the congestion tax depends on age. More than 
half of the persons younger than 25 switch to alternative modes, whereas people between 
25 and 64 continue to use the car more often (table 49). Older people appear to avoid the 
congestion tax more often and are more flexible in their mode choice.
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Table 49: Number of leisure trips done by the same individuals sorted by age group 
who used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation 
with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 6 6

2006 0 0 6 7 0 13

MS 06 / change 0.0 % 0.0 % 46.0 % 54.0 % 0 % 116.7 %

19-24 2004 6 6

2006 0 0 0 2 1 3

MS 06 / change 0.0 % 0.0 % 0.0 % 67.7 % 33.3 % -50.0 %

25-39 2004 16 16

2006 0 0 13 2 1 16

MS 06 / change 0.0 % 0.0 % 81.3 % 12.5 % 6.2 % 0.0 %

40-64 2004 32 32

2006 0 0 15 6 0 21

MS 06 / change 0.0 % 0.0 % 71.4 % 28.6 % 0.0 % -34.4 %

>65 2004 19 19

2006 0 0 9 10 0 19

MS 06 / change 0 % 0 % 47.4 % 52.6 % 0.0 % 0.0 %

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 94 94

2006 6 0 54 15 0 75

MS 06 / change 8.0 % 0 % 72.0 % 20.0 % 0.0 % -20.2 %

19-24 2004 38 38

2006 5 0 34 6 0 45

MS 06 / change 11.1 % 0.0 % 75.6 % 13.3 % 0.0 % -18.4 %

25-39 2004 78 78

2006 16 0 57 3 0 76

MS 06 / change 21.1 % 0.0 % 75.0 % 3.9 % 0.0 % -2.6 %

40-64 2004 172 172

2006 11 1 123 11 1 147

MS 06 / change 7.5 % 0.7 % 83.7 % 7.5 % 0.7 % -14.5 %

>65 2004 90 90

2006 6 0 54 4 1 65

MS 06 / change 9.2 % 0.0 % 83.1 % 6.2 % 1.5 % -27.8 %
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If the trips are categorized by gender, almost no differences exist for trips in the county as a 
whole (table 50). But many more men continue to use the car for trips through the county 
than women. This different behavior means that women try to avoid the congestion tax a lot 
more often. As a general rule, men do more leisure trips than women in both categories.

Table 50: Number of leisure trips done by the same individuals sorted by gender who 
used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 48 48

2006 Men 0 0 27 8 2 37

MS 06 / change 0.0 % 0.0 % 73.0 % 21.6 % 5.4 % -22.9 %

2004 Women 32 32

2006 Women 0 0 18 19 0 37

MS 06 / change 0.0 % 0.0 % 48.6 % 51.4 % 0.0 % 15.6 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 253 253

2006 Men 27 0 178 17 1 223

MS 06 / change 12.1 % 0.0 % 79.8 % 7.6 % 0.4 % -11.9 %

2004 Women 218 218

2006 Women 18 1 145 22 1 187

MS 06 / change 9.6 % 0.5 % 77.5 % 11.8 % 0.5 % -14.2 %

Most of the trips are done by employed individuals. A separate analysis of the other forms of 
occupation is not reasonable to conduct (appendix 15). The situation is similar for the impact 
of income (appendix 18). In the rest of the county, the different household income groups 
vary in their behavior and no trend is recognizable. High income groups continue to go by car 
a little bit more often, but the number of cases is relatively low. This trend has to be treated 
with care.

5.6.3 PT travellers in 2004

The second common mode for leisure trips is PT. It plays an important role especially for 
trips into the inner city. More than 80 % of the PT users passing the cordon do not change 
to other modes during the second wave (table 51). This is different for the county as a whole. 
Less than a half continue to go by PT and they switch to foot for short trips and to car as a 
substitute for long rides.
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Table 51: Number of leisure trips done by the same individuals by PT in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 169 169

2006 1 0 11 85 5 102

MS 06 / change 1.0 % 0.0 % 10.8 % 83.3 % 4.9 % -39.6 %

N
o 

co
rd

on 2004 180 180

2006 72 0 53 104 5 234

MS 06 / change 30.8 % 0.0 % 22.6 % 44.4 % 2.1 % 30.0 %

The tables for age and income can be found in appendix 52 and 53. No effects for certain 
groups appear. This is different for gender and occupation. Women are more likely to choose 
alternative modes when passing through the cordon (table 52). In contradiction to other mode 
purposes (e.g. work), about 10 percentage points more women go by car during the second 
wave. Another interesting effect appears for separation by occupation: almost all pensioners 
continue to use PT for their leisure trips. The mode foot is only used occasionally for (short) 
trips in the whole county (table 53).

Table 52: Number of leisure trips done by the same individuals sorted by gender who 
used PT in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 75 75

2006 Men 1 36 1 38

MS 06 / change 0.0 % 0.0 % 2.6 % 94.7 % 2.6 % -49.3 %

2004 Women 93 93

2006 Women 1 0 9 48 4 62

MS 06 / change 1.6 % 0.0 % 14.5 % 77.4 % 6.5 % -33.3 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 61 61

2006 Men 24 0 20 36 4 84

MS 06 / change 28.6 % 0.0 % 23.8 % 42.9 % 4.8 % 37.7 %

2004 Women 119 119

2006 Women 47 0 33 68 1 149

MS 06 / change 31.5 % 0.0 % 22.1 % 45.6 % 0.7 % 25.2 %
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Table 53: Number of leisure trips done by the same individuals sorted by type of 
occupation who used PT in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 70 70

2006 Gainfully employed 0 0 9 25 4 38

MS 06 / change 0.0 % 0.0 % 23.7 % 65.8 % 10.5 % -45.7 %

2004 Student 41 41

2006 Student 1 0 2 18 0 21

MS 06 / change 4.8 % 0.0 % 9.5 % 85.7 % 0.0 % -48.8 %

2004 Pensioner 49 49

2006 Pensioner 0 0 0 36 1 37

MS 06 / change 0.0 % 0.0 % 0.0 % 97.3 % 2.7 % -24.5 %

2004 Other 6 6

2006 Other 0 0 0 5 0 5

MS 06 / change 0.0 % 0.0 % 0.0 % 100.0 % 0.0 % -16.7 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 57 57

2006 Gainfully employed 41 0 14 33 3 91

MS 06 / change 45.1 % 0.0 % 15.4 % 36.3 % 3.3 % 59.6 %

2004 Student 72 72

2006 Student 18 0 22 35 0 75

MS 06 / change 24.0 % 0.0 % 29.3 % 46.7 % 0.0 % 4.2 %

2004 Pensioner 41 41

2006 Pensioner 6 0 15 25 2 48

MS 06 / change 12.5 % 0.0 % 31.3 % 52.1 % 4.2 % 17.1 %

2004 Other 8 8

2006 Other 7 0 2 11 0 20

MS 06 / change 35.0 % 0.0 % 10.0 % 55.0 % 0.0 % 150.0 %

5.6.4 Bike travellers and pedestrians in 2004

Because of the longer distances, the modal split of bike and foot for trips through the cordon 
is below 3 % each. Outside the cordon, the share of pedestrians during both waves is above 
20 % (table 46). The number of trips throuhg the cordon is so low that it is not meaningful 
to discuss it further. For the purpose of completeness, the tables showing who changed to 
which mode can be found in appendix 18 and 19.
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5.7 Visit trips

The category visits is the smallest one analyzed separately in this thesis. In the official reports 
it is combined with leisure trips. The translation of the trip purpose from the questionnaire is 
“visit of friends and relatives”. Although no further definition is given, the focus are visits at a 
household different from the own one. Meetings at a restaurant are more likely to be grouped 
into leisure, although the category depends on the individual objective of the meeting (eating 
at a restaurant or meeting friends at the restaurant). 

5.7.1 Cross-sectional analysis

The number of trips through the cordon are decreased by a lower degree than in the rest 
of the county. The car is less often chosen for cordon passages and the number of PT trips 
increases in this category. The opposite happens in the rest of the county. Car and other 
modes loose importance whereas the share of PT and other modes increase. Due to the 
opposite trends of the categories, at least a 3 percentage points change in car use can be 
linked to the congestion tax.

Table 54: Number of visit trips with different means of transport in Stockholm County 
within a 24 h weekday period (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 4 6 153 257 23 443

2006 10 1 119 240 11 381

Modal split 2004 0.9 % 1.4 % 34.5 % 58.0 % 5.2 % 100.0 %

Modal split 2006 2.6 % 0.3 % 31.2 % 63.0 % 2.9 % 100.0 %

Percentage 
change (absolute)

150.0 % -83.3 % -22.2 % -6.6 % -52.2 % -14.0 %

Significance 1.60 -1.89 -2.06 -0.76 -2.06 -2.16

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 259 75 736 339 55 1 464

Trips 2006 226 4 558 262 18 1 068

Modal split 2004 17.7 % 5.1 % 50.3 % 23.2 % 3.8 % 100.0 %

Modal split 2006 21.2 % 0.4 % 52.2 % 24.5 % 1.7 % 100.0 %

Percentage 
change (absolute)

-12.7 % -94.7 % -24.2 % -22.7 % -67.3 % -27.0 %

Significance -1.50 -7.99 -4.95 -3.14 -4.33 -7.87

Although a change in departure time occurs for trips through the cordon, the destination 
choice is not affected by the toll. The decrease of trips is 10 percentage points higher in the 
rest of the county in comparison to the cordon passages (table 55). The trip from the northern 
part of the county to the southern part of the county shifted more to the free Essingeleden 



1035. Analysis

highway.

Table 55: Number of all visit trips in the whole county on weekdays sorted by origin-
destination pairs (Source: own calculation with RVU0406)

Relation 2004 2006 Percent change

Within cordon. no lake Mälaren passage 202 127 -37.1 %

Within cordon. lake Mälaren passage 62 38 -38.7 %

Between north and south. Essingeleden 50 37 -26.0 %

Within north 550 389 -29.3 %

Within south 495 436 -11.9 %

Outside the cordon to outside county 78 37 -52.6 %

None of the groups 27 4 -85.2 %

Sum no cordon passage 1 464 1 068 -27.0 %

Northern cordon till north 148 146 -1.4 %

Southern cordon till north 38 41 7.9 %

Northern cordon till south 132 89 -32.6 %

Southern cordon till south 65 69 6.2 %

From the cordon to outside county 23 19 -17.4 %

Between north and south. inner city 39 18 -53.8 %

Sum cordon passage 445 382 -14.2 %

5.7.2 Car travellers in 2004

The number of individuals who do trips for visiting in both years is rather low, but the original 
car drivers often do more than one visiting trip during the second wave. More than a half 
continues to use the car for trips through the cordon. PT benefits from it and its share is 30 
percentage points higher than in the rest of the county.

Table 56: Number of visit trips done by the same individuals by car in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406) 

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 22 22

2006 17 11 1 29

MS 06 / change 0.0 % 0.0 % 58.6 % 37.9 % 3.4 % 31.8 %

N
o 

co
rd

on 2004 132 132

2006 21 1 96 11 2 131

MS 06 / change 16.0 % 0.8 % 73.3 % 8.4 % 1.5 % -0.7 %
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Because of the very low number of cases a detailed analysis by different means of socio-
demographic details is not possible. The tables can be found in appendix 44 to 47. The only 
conclusion which can be drawn from it is a higher tendency for women to switch to PT for 
trips into the cordon.

5.7.3 PT travellers in 2004

The main mode for visits into the inner city is PT. The percentage of individuals who change 
to car for passing the cordon in 2006 is slightly higher than in the rest of the county. It is hard 
to determine the magnitude of the relationship to the congestion tax because of the different 
trip structure.

Table 57: Number of visit trips done by the same individuals by PT in 2004 and by all 
modes in 2006 on weekdays (Source: own calculation with RVU0406) 

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 51 51

2006 3 0 6 36 0 45

MS 06 / change 6.7 % 0.0 % 13.3 % 80.0 % 0.0 % -11.8 %

N
o 

co
rd

on 2004 73 73

2006 17 0 11 35 1 64

MS 06 / change 26.6 % 0.0 % 17.2 % 54.7 % 1.6 % -12.3 %

More women than men use PT in both categories (table 58). The percentage of PT users 
passing the cordon in both years is the same for men and women. In the rest of the county, 
women substitute the PT by foot to a high degree. Other sozio-demographic comparisons 
can be found in appendix 48 to 50.
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Table 58: Number of trips for visit done by the same individuals sorted by gender who 
used PT in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 22 22

2006 Men 0 0 4 17 0 21

MS 06 / change 0.0 % 0.0 % 19.0 % 81.0 % 0.0 % -4.5 %

2004 Women 29 29

2006 Women 3 0 2 20 0 25

MS 06 / change 12.0 % 0.0 % 8.0 % 80.0 % 0.0 % -13.8 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 18 18

2006 Men 0 0 3 16 0 19

MS 06 / change 0.0 % 0.0 % 15.8 % 84.2 % 0.0 % 5.5 %

2004 Women 54 54

2006 Women 17 0 8 19 1 45

MS 06 / change 37.8 % 0.0 % 17.8 % 42.2 % 2.2 % -16.7 %

5.8 Home trips

Trips with the purpose home are conducted by almost all mobile persons (93 %) and are 
usually the final element of the daily travel chain. They amount to 35 % of all trips and this 
makes them the most common purpose in the whole survey.

5.8.1 Limitations of the analysis

The respondents had the option to state the purpose “home to own place of residence” on 
the trip diary form. This type of closed question with the category home is common for travel 
surveys (FGSV 1991, p. 25M; Ortuzar 2001, p. 81). The origin of the trips is linked to another 
purpose and can only be extracted by analyzing the whole travel chain. Without the extraction, 
the purpose is missing for descriptive and prognosis models. A typical example is modeling 
software Visum 10 which normally uses 8 activities and 17 activity pairs (e.g. home - work) for 
the trip generation. Seven of the activity pairs have their destination at home (e.g. leisure - 
home). The mobility rate for each activity pair is needed (Lohse 1997, p. 105; PTV 2007, p. 
2-42).

The activity at the origin of the home trip is usually not collected. It is derived from the stated 
purpose of the trip before. In case of a longer travel chain, the purpose with the highest rank 
is assigned to the home trip (e.g. 1. work, 2. education, 3. business ...). This method increases 
the number of all other trips besides home (infas 2004, p. 71-72).
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The procedure described above has not been done for the survey data in Stockholm. It is 
possible to do it based on the available data. Each trip has a number assigned stating the 
succession of trips of an individual on the measuring day. Although the partitioning of the 
travel chain would increase the usability of the results, it is decided to not partition the home 
trips as part of this thesis work. It is a fundamental step required for all types of analyses 
of the data, but all other published reports (e.g. Trivector 2006a) have not dealt with it. It is 
not possible to do the recoding in SPSS and special Access queries are necessary for it. It 
is recommended to do this step for further analyses. Besides that, the characteristics the 
destination may cause is already considered on the way there. 

5.8.2 Cross-sectional analysis

About one forth of all the home trips in the county are passing the congestion tax cordon. 
The car is the dominant mode in the rest of the county and foot and PT have a similar modal 
split. During the second wave all modes except cycling show an increase in the modal split. 
PT is the main mode for passing the cordon and all other modes except car play a minor role. 
The modal split of car is reduced by 5 percentage points and the only increasing mode is PT. 
Compared to the reference group county as a whole, the reduction of the cars modal split is 
up to 6 percentage points during the second wave. 

Table 59: Number of trips to home with different means of transport in Stockholm 
County within a 24  h weekday period (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total

C
or

do
n 

pa
ss

ag
e

2004 62 149 1 172 2 470 129 3 982

2006 61 31 912 2 574 108 3 686

Modal split 2004 1.6 % 3.7 % 29.4 % 62.0 % 3.2 % 100.0 %

Modal split 2006 1.7 % 0.8 % 24.7 % 69.8 % 2.9 % 100.0 %

Percentage 
change (absolute)

-1.6 % -79.2 % -22.2 % 4.2 % -16.3 % -7.4 %

Significance -0.09 -8.80 -5.70 1.46 -1.36 -3.38

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 2 487 1 050 6 368 2 499 195 12 599

Trips 2006 2 378 145 5 474 2 621 129 10 747

Modal split 2004 19.7 % 8.3 % 50.5 % 19.8 % 1.5 % 100.0 %

Modal split 2006 22.1 % 1.3 % 50.9 % 24.4 % 1.2 % 100.0 %

Percentage 
change (absolute)

-4.4 % -86.2 % -14.0 % 4.9 % -33.8 % -14.7 %

Significance -1.56 -26.18 -8.22 1.71 -3.67 -12.12

The distribution of the trips length of the cordon passages is very similar to work trips. The 
mode PT is used for most of the trips into the inner city and the ratio between car and PT 
is just as constant as for work trips. The larger variety of purposes at the origin of the trip 
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(e.g grocery shopping) can be seen as the reason for the shorter distances in the rest of the 
county (1.5 km lower mean distance). The trip length for the cordon passages is more similar 
to the work trips because a larger number of work trips goes into the inner city.

Travelled distance per home trip 2004 - zone use
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Figure 30: Distribution of the number of trips to home per grouped calculated trip 
length within a 24 h weekday period in 2004 (Source: own calculation with RVU0406)

The travel times act similar like the trip length because they are related to the shorter trip 
distances. Individuals in the rest of the county have smaller travel times than for the work 
trips. The passages through the cordon take approximately the same number of minutes. 
However, travelling with PT takes rather long and does not appear very competitive to the 
car. The travel time stated by the respondents for PT is lower than the calculated values. 
Therefore, the results should be treated with care.
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Figure 31: Distribution of the number of trips to home per grouped trip duration within 
a 24 h weekday period in 2004 (Source: own calculation with RVU0406)

The distribution of starting time (figure 32) shows a peak for both categories during the late 
afternoon. This is most likely caused by individuals going home directly after work. Other 
purposes at the origin of the home trip cause a distribution throughout the whole day. About 
35 % of the cordon passages take place outside the charging period. Comparing the two 
waves, both categories do one percentage point more trips during the charging hours. This 
shows that the existence of the partly low taxes have no direct effect on changes in travel 
time.
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Hour of trip start for home 2004 and 2006
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Figure 32: Distribution of the number of trips to home per starting hour within a 24 h 
weekday period in both waves (Source: own calculation with RVU0406)

The trips to home decrease by the smallest percentage of all trip purposes. Even the 
difference between Essingeleden and the inner city to cross from north to south is fairly 
low. One explanation is the methodology where the home trips are not linked to the original 
activity. They are simply the final trip of the day for most people and there are not many 
possibilities to avoid it. Further analyses should focus more on trip chaining.
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Table 60: Number of all trips to home in the whole county on weekdays sorted by 
origin-destination pairs (Source: own calculation with RVU0406)

Relation 2004 2006 Percent change

Within cordon. no lake Mälaren passage 1 551 1 306 -15.8 %

Within cordon. lake Mälaren passage 385 362 -6.0 %

Between north and south. Essingeleden 334 259 -22.5 %

Within north 5 385 4 489 -16.6 %

Within south 4 734 4 156 -12.2 %

Outside the cordon to outside county 205 174 -15.1 %

None of the groups 4 0 -100.0 %

Sum no cordon passage 12 598 10 746 -14.7 %

Northern cordon till north 1 522 1 408 -7.5 %

Southern cordon till north 274 252 -8.0 %

Northern cordon till south 1 228 1 241 1.1 %

Southern cordon till south 701 608 -13.3 %

From the zone to outside county 36 32 -11.1 %

Between north and south. inner city 220 145 -34.1 %

Sum cordon passage 3 981 3 686 -7.4 %

5.8.3 Car travellers in 2004

About one third of the individuals crossing the cordon use the car in 2004. During the second 
wave, this share is reduced. Table 61 shows one explanation. Half of the original car users 
change to PT. This is the one of the highest percentages of change among all trip purposes. 
The mode choice in the rest of the county is meanwhile a lot more stable. Only 10 % change 
to PT and for a few shorter trips the individuals prefer to walk.

Table 61: Number of trips to home done by the same individuals by car in 2004 and by 
all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 835 835

2006 10 2 475 478 24 989

MS 06 / change 1.0 % 0.2 % 48.0 % 48.3 % 2.4 % 18.4 %

N
o 

co
rd

on 2004 4 985 4 985

2006 486 33 3 330 413 35 4 297

MS 06 / change 11.3 % 0.8 % 77.5 % 9.6 % 0.8 % -13.8 %
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An analysis of the background variables shows some effect on mode choice. The few children 
going through the cordon as a passenger in the car mostly go by PT in 2006. The age group 
40 to 64 uses the PT less often than the younger people. The individuals in retirement age 
use PT again more often for passing the cordon. This is probably caused by trip purposes 
other than working. In the rest of the county, the influence of age is quite low.
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Table 62: Number of trips to home done by the same individuals sorted by age group 
who used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation 
with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 45 45

2006 0 0 5 37 2 44

MS 06 / change 0.0 % 0.0 % 11.4 % 84.1 % 4.5 % -2.2 %

19-24 2004 38 38

2006 4 0 20 31 2 57

MS 06 / change 7.0 % 0.0 % 35.1 % 54.4 % 3.5 % 50.0 %

25-39 2004 270 270

2006 2 0 147 159 8 316

MS 06 / change 0.6 % 0.0 % 46.5 % 50.3 % 2.5 % 17.6 %

40-64 2004 419 419

2006 2 2 269 214 11 498

MS 06 / change 0.4 % 0.4 % 54.0 % 43.0 % 2.2 % 18.9 %

>65 2004 64 64

2006 2 0 35 38 1 76

MS 06 / change 2.6 % 0.0 % 46.1 % 50.0 % 1.3 % 18.8 %

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 401 401

2006 102 3 158 151 5 419

MS 06 / change 24.3 % 0.7 % 37.7 % 36.0 % 1.2 % 4.5 %

19-24 2004 273 273

2006 16 3 213 22 0 254

MS 06 / change 6.3 % 1.2 % 83.9 % 8.7 % 0.0 % -7.0 %

25-39 2004 1 457 1 457

2006 164 9 1 041 89 12 1 315

MS 06 / change 12.5 % 0.7 % 79.2 % 6.8 % 0.9 % -9.7 %

40-64 2004 2 378 2 378

2006 155 17 1 656 125 10 1 963

MS 06 / change 7.9 % 0.9 % 84.4 % 6.4 % 0.5 % -17.5 %

>65 2004 476 476

2006 49 0 261 26 9 345

MS 06 / change 14.2 % 0.0 % 75.7 % 7.5 % 2.6 % -27.5 %
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The largest differences in terms of reaction to the congestion tax appear for gender. 14 
percentage points more women change to PT in 2006. But it has to be pointed out that 
about 25 % less women do trips through the congestion tax cordon at all. Meanwhile the 
differences among gender is not noticeable for trips in the rest of the county.

Table 63: Number of trips to home done by the same individuals sorted by gender who 
used the car in 2004 and any mode in 2006 on weekdays (Source: own calculation with 
RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 511 511

2006 Men 8 1 311 242 10 572

MS 06 / change 1.4 % 0.2 % 54.4 % 42.3 % 1.7 % 11.9 %

2004 Women 325 325

2006 Women 3 1 164 236 14 418

MS 06 / change 0.7 % 0.2 % 39.2 % 56.5 % 3.3 % 28.6 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 2 645 2 645

2006 Men 221 23 1 787 198 17 2 246

MS 06 / change 9.8 % 1.0 % 79.6 % 8.8 % 0.8 % -15.1 %

2004 Women 2 340 2 340

2006 Women 265 10 1 543 216 18 2 052

MS 06 / change 12.9 % 0.5 % 75.2 % 10.5 % 0.9 % -12.3 %

The features described for certain age groups can be found for occupation as well. Only very 
few students continue to use the car and pensioners switch to PT more often than employed 
individuals. With the partly exception of students, the differences do not occur in the rest of 
the county.
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Tables 64: Number of trips to home done by the same individuals sorted by type of 
occupation who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 682 682

2006 Gainfully employed 5 2 396 342 18 763

MS 06 / change 0.7 % 0.3 % 51.9 % 44.8 % 2.4 % 11.9 %

2004 Student 44 44

2006 Student 3 0 11 66 2 82

MS 06 / change 3.7 % 0.0 % 13.4 % 80.5 % 2.4 % 86.4 %

2004 Pensioner 64 64

2006 Pensioner 2 0 41 50 2 95

MS 06 / change 2.1 % 0.0 % 43.2 % 52.6 % 2.1 % 48.4 %

2004 Other 39 39

2006 Other 0 0 28 18 2 48

MS 06 / change 0.0 % 0.0 % 58.3 % 37.5 % 4.2 % 23.1 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 3614 3614

2006 Gainfully employed 249 26 2534 202 14 3025

MS 06 / change 8.2 % 0.9 % 83.8 % 6.7 % 0.5 % -16.3 %

2004 Student 370 370

2006 Student 118 4 201 157 9 489

MS 06 / change 24.1 % 0.8 % 41.1 % 32.1 % 1.8 % 32.2 %

2004 Pensioner 577 577

2006 Pensioner 64 2 370 39 10 485

MS 06 / change 13.2 % 0.4 % 76.3 % 8.0 % 2.1 % -15.9 %

2004 Other 384 384

2006 Other 55 1 223 15 3 297

MS 06 / change 18.5 % 0.3 % 75.1 % 5.1 % 1.0 % -22.7 %

The results for income do not show any increased effects for certain groups. The data can be 
found in appendix 29.
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5.8.4 PT users in 2004

The most common mode for trips through the cordon is PT. Table 65 shows that the mode 
choice of the PT users is very stable for trips to and from the city center. The mode choice in 
the rest of the county is 40 percentage points less for trips by PT.

As motivated in chapter 5.8.1, the results are influenced by the activity and purpose at the 
origin of the trip. If one purpose with a high modal split of car takes more often place in the 
rest of the county, a home trip from another activity by PT in 2004 may get linked to car-
focussed purpose. The reason for this effect is the missing information about the purpose at 
the place of origin. Therefore, the whole purpose home reflects the differing mode choice for 
different purposes.

Table 65: Number of trips to home done by the same individuals by PT in 2004 and by 
all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 1 887 1887

2006 7 2 141 1 236 30 1416

MS 06 / change 0.5 % 0.1 % 10.0 % 87.3 % 2.1 % -24.9 %

N
o 

co
rd

on 2004 1 875 1875

2006 530 20 658 1 091 17 2316

MS 06 / change 22.9 % 0.9 % 28.4 % 47.1 % 0.7 % 23.5 %

Analyzing the PT travellers behavior by means of background variables does not show any 
effect. Even differences among men and women do not occur for the trips to home. All 
corresponding tables can be found in appendix 30 to 32.

5.8.5 Cyclists and pedestrians in 2004

In the rest of the county, the modes foot and bike play a major role for trips to home. They 
amount up to about one forth of all the trips. But only about 150 individuals choose the non-
motorized modes for trips into the inner city in 2004 and conduct trips to home during the 
second wave (table 66 and 67).

Most of the original cyclists and pedestrians use PT for trips through the congestion tax 
cordon during the second wave. In the rest of the county, the cyclists go by any mode except 
cycling in 2006. The pedestrians change much less often. Bike is not an alternative for them 
and they either go by car or PT. 



1155. Analysis

Table 66: Number of trips to home done by the same individuals by bike in 2004 and by 
all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 108 108

2006 3 19 36 120 6 184

MS 06 / change 1.6 % 10.3 % 19.6 % 65.2 % 3.3 % 70.4 %

N
o 

co
rd

on 2004 855 855

2006 281 67 279 196 8 831

MS 06 / change 33.8 % 8.1 % 33.6 % 23.6 % 1.0 % -2.8 %

Table 67: Number of trips to home done by the same individuals by foot in 2004 and by 
all modes in 2006 on weekdays (Source: own calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 45 45

2006 10 3 52 267 6 338

MS 06 / change 3.0 % 0.9 % 15.4 % 79.0 % 1.8 % 651.1 %

N
o 

co
rd

on 2004 1 992 1 992

2006 775 13 403 372 11 1 574

MS 06 / change 49.2 % 0.8 % 25.6 % 23.6 % 0.7 % -20.9 %

Gender has an influence on the number of people who continue to cycle during the cold 
spring 2006 (table 68). The effect that more men continue to cycle is higher for the individuals 
crossing the cordon. Women substitute the bike more often with PT for trips through the 
cordon. The opposite occurs in the rest of the county. The same percentage chooses car, but 
more men go by PT.
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Table 68: Number of trips to home done by the same individuals sorted by gender who 
used the bike in 2004 and any mode in 2006 on weekdays (Source: own calculation 
with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 75 75

2006 Men 2 18 27 67 4 118

MS 06 / change 1.7 % 15.3 % 22.9 % 56.8 % 3.4 % 57.3 %

2004 Women 33 33

2006 Women 1 1 10 52 3 67

MS 06 / change 1.5 % 1.5 % 14.9 % 77.6 % 4.5 % 103.0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 420 420

2006 Men 115 41 133 102 7 398

MS 06 / change 28.9 % 10.3 % 33.4 % 25.6 % 1.8 % -5.2 %

2004 Women 435 435

2006 Women 167 26 146 94 2 435

MS 06 / change 38.4 % 6.0 % 33.6 % 21.6 % 0.5 % 0.0 %

At the same time, gender has no impact on the mode choice of pedestrians (appendix 176). 
The same applies to all other background variables, which can be found in appendix 37 to 39.
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6. Main findings of the analysis

The goal of this project is to improve the understanding of the effects of congestion taxes 
on travel behavior. Chapter 5 analyzes in detail the different changes for most of the trips 
purposes and tries to show differences for sozio-demographic factors.

The results are rather diverse and most of the changes have a different magnitude or even 
direction of change. The details and description may be important for certain research 
questions, but a summary overview over the effects is given in the next tables.

6.1 Modal split of all trips

The first table from the cross-sectional study shows that all trip purposes except shopping / 
service are affected by the congestion tax in terms of the modal split of all trips during the 
second wave. The modal split of cars through the congestion tax cordon always decreases 
and the extend of change is always larger than in the rest of the county. In some cases the 
effect is rather small (3 percentage points reduction of car for leisure trips), but in other cases 
the change reaches up to 11 percentage points (car grocery shopping). 

The modal split of PT increases for all trip purposes passing the congestion tax cordon. The 
importance of PT often increases in the rest of the county as well, but the extend is lower 
than for cordon passages (except shopping trips). 

The role of foot is relatively low for cordon passages. This is related to the geographical barriers 
whose length exceeds the typical walking distance at several control points. The range of 
walking does not correspond to the high average trip distance of the cordon passages and it 
is therefore not an alternative for a lot of individuals. Cyclists have this limitation to a lower 
extend, but they are affected by the winter weather during the second wave. However, the 
reduction in the rest of the county in terms of percentage points is higher than for the cordon 
passages.

 Table 69: Modal Split of all trips sorted by purpose (Source: own calculation with 
RVU0406) 

Foot Bike Car PT Other

W
or

k C
or

do
n

Modal split 2004 1.2 % 4.6 % 29.1 % 62.8 % 2.3 %

Modal split 2006 1.6 % 1.2 % 24.0 % 72.0 % 1.3 %

Difference 0.4 % -3.4 % -5.2 % 9.2 % -1.0 %

N
o 

co
rd

on Modal split 2004 16.9 % 10.1 % 43.5 % 28.0 % 1.5 %

Modal split 2006 20.4 % 1.7 % 45.1 % 31.8 % 1.0 %

Difference 3.5 % -8.4 % 1.6 % 3.8 % -0.5 %

Difference Cordon - no cordon 3.1 % -5.0 % 6.7 % -5.3 % 0.5 %
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Foot Bike Car PT Other
B

us
in

es
s C
or

do
n

Modal split 2004 0.7 % 1.2 % 63.7 % 27.9 % 6.4 %

Modal split 2006 2.2 % 0.2 % 58.0 % 31.6 % 8.0 %

Difference 1.5 % -1.1 % -5.7 % 3.7 % 1.6 %

N
o 

co
rd

on Modal split 2004 9.6 % 3.4 % 68.8 % 12.6 % 5.5 %

Modal split 2006 10.6 % 1.0 % 66.7 % 16.5 % 5.3 %

Difference 1.0 % -2.5 % -2.1 % 3.8 % -0.3 %

Difference Cordon - no cordon -0.5 % -1.4 % 3.6 % 0.2 % -1.8 %

G
ro

ce
ry C

or
do

n

Modal split 2004 3.1 % 2.8 % 49.7 % 43.1 % 1.4 %

Modal split 2006 5.3 % 0.8 % 37.9 % 54.3 % 1.6 %

Difference 2.2 % -2.0 % -11.8 % 11.3 % 0.3 %

N
o 

co
rd

on Modal split 2004 31.8 % 5.5 % 51.6 % 10.5 % 0.5 %

Modal split 2006 32.0 % 1.0 % 53.5 % 13.3 % 0.2 %

Difference 0.2 % -4.6 % 1.9 % 2.8 % -0.3 %

Difference Cordon - no cordon -2.0 % -2.6 % 13.7 % -8.5 % -0.5 %

S
ho

pp
in

g C
or

do
n

Modal split 2004 2.3 % 1.7 % 35.7 % 57.3 % 3.0 %

Modal split 2006 3.8 % 0.0 % 33.1 % 60.8 % 2.3 %

Difference 1.5 % -1.7 % -2.5 % 3.5 % -0.7 %

N
o 

co
rd

on Modal split 2004 28.4 % 4.7 % 47.5 % 18.5 % 0.9 %

Modal split 2006 26.6 % 0.5 % 47.5 % 24.2 % 1.3 %

Difference -1.8 % -4.2 % 0.0 % 5.7 % 0.3 %

Difference Cordon - no cordon -3.3 % -2.5 % 2.5 % 2.2 % 1.1 %

Le
is

ur
e C

or
do

n

Modal split 2004 3.1 % 2.0 % 32.6 % 58.7 % 3.5 %

Modal split 2006 2.5 % 0.3 % 29.1 % 64.9 % 3.3 %

Difference -0.6 % -1.8 % -3.5 % 6.1 % -0.2 %

N
o 

co
rd

on Modal split 2004 22.9 % 6.7 % 49.7 % 18.0 % 2.7 %

Modal split 2006 25.5 % 1.3 % 48.9 % 22.7 % 1.5 %

Difference 2.6 % -5.4 % -0.7 % 4.7 % -1.2 %

Difference Cordon - no cordon 3.2 % -3.6 % 2.8 % -1.4 % -1.0 %

H
om

e C
or

do
n

Modal split 2004 1.6 % 3.7 % 29.4 % 62.0 % 3.2 %

Modal split 2006 1.7 % 0.8 % 24.7 % 69.8 % 2.9 %

Difference 0.1 % -2.9 % -4.7 % 7.8 % -0.3 %

N
o 

co
rd

on Modal split 2004 19.7 % 8.3 % 50.5 % 19.8 % 1.5 %

Modal split 2006 22.1 % 1.3 % 50.9 % 24.4 % 1.2 %

Difference 2.4 % -7.0 % 0.4 % 4.6 % -0.3 %

Difference Cordon - no cordon 2.3 % -4.1 % 5.1 % -3.2 % 0.0 %



1196. Main findings

6.2 Trips not taking place anymore

So far one explanation of the car traffic reduction was that some trips through the cordon 
simply do not take place anymore. It was not the main purpose of the thesis, but an interesting 
result is that this explanation is not correct. The reduction of trips which pass the congestion 
tax cordon is lower than the reduction of trips in the rest of the county. It is very unlikely 
that the congestion tax encourages more trips through the tax cordon. But it means that the 
advantages for travelling to and from the inner city exceed the disadvantage of the higher 
cost. As a result, the seasonal decrease of trip number is lower for the cordon passages. 

An explanation for the large change from 3.3 to 2.9 trips per day and mobile person is difficult. 
The possibility of methodological errors arises, but this can not be clarified. Therefore, the 
difference between the cordon use and the rest of the county has to be explained.

Some of the trips are inflexible like work trips are done on a regular basis. They are reduced 
by less than 8 % and the difference in change between cordon use and the rest of the county 
is relatively low. Due to the large number of trips it has a big influence on the total cordon 
passages. It is harder to explain why leisure and shopping continue to pass the cordon. 
Possible reasons for the attractiveness of the inner city for other trip purposes are central 
functions with a high quality and quantity of supply in culture (theater, Kulturhuset, museums), 
shopping and public services. The diversity of activities and the whole atmosphere of the 
center of the “Capital of Scandinavia” (self-confident trademark of the region) are likely to 
have an impact.

Number of trips per trip purpose
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Figure 33: Number of trips in the sample per trip purpose (Source: own calculation 
with RVU0406)
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Changes between the modes

The analysis of who switched to which mode shows that PT benefits the most from the 
congestion tax. The role of PT increases for all trip purposes except business and grocery 
shopping by means of individuals switching to it from car. The extend of change is determined 
by the modal split in the rest of the county. It has to be kept in mind that foot and bike are 
more common there for the short trips. 

The results for the continuity of PT trips is not that clear. Less people switch from PT to car 
for trips through the cordon with the exception of the many shopping and service trips. The 
congestion tax is likely to have an influence on this low flexibility in mode choice, but it may 
depend on the structure of the city as well. As an example, a parking lot may be lacking at the 
work place and therefore there are no options to substitute PT.

To answer the big question of why there were less cars on the road during the trial, the thesis 
can be used mostly for mode change. The two large trip purposes where many individuals 
change from car to PT are work (32 %) and home (48 %) trips. Both trips are done on a 
regular basis and therefore many records are included in the applied analysis. The two trip 
purposes amount up to 65 % of all trips passing the cordon. Another important trip purpose 
(7 % of all trips) is shopping and service, where 38 % of all analyzed individuals change. All 
other trip purposes (except business and grocery) change to PT as well, but the number of 
records conducting those trips in both years is low. Other modes play a minor role which is 
related to the seasonal / weather influence and the long distances of the cordon passages.

6.3 Influence of socio-demographic factors

Each trip purpose is analyzed separately in the chapters above and it is hard to get an overview 
on the effects of the congestion tax. Table 70 summarizes the subgroup where individuals 
change. A “0” states that no noticeable differences between the compared groups occur. A 
“*” means that the number of analyzed records is too small to draw conclusions from it. All 
groups analyzed with a “+” show at least some difference. The direction of change and the 
size of the difference may be different. It appears that a switch from car to PT is the most 
obvious effect. Gender is the socio-demographic factor with the largest differences between 
men and women.
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Table 70: Overview of effects for socio-demographic groups (Source: own results based 
on RVU0406)

Comparison Business Grocery Home Leisure Shopping Visit Work

Change 
car to PT

Cordon - 
No cordon

- 0 + + + + +

Change 
car to PT 
for age

Cordon - 
No 
cordon group

0 * + + + * +

Change 
car to PT 
for gender

Cordon - 
No 
cordon group

+ * + + 0 * +

Change 
car to PT 
for occupation

Cordon - 
No 
cordon group

0 * + 0 0 * *

Change 
car to PT 
for income

Cordon - 
No 
cordon group

0 * 0 0 * * 0

Change 
PT to car

Cordon - 
No cordon

0 + + + 0 0 +

Change 
PT to for age

Cordon - 
No 
cordon group

* * 0 0 0 * 0

Change 
PT to car 
for gender

Cordon - 
No 
cordon group

* * 0 + 0 0 0

Change 
PT to car 
for occupation

Cordon - 
No 
cordon group

* * 0 + 0 * 0

Change 
PT to car 
for income

Cordon - 
No 
cordon group

* * 0 0 0 * 0

Explanation:

0 No change

* Not enough records

+
Tax increases PT (originally car) / tax 
decreases car (originally PT)
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Influence of gender

Women try to avoid the congestion tax more often by switching to PT or continuing to use it. 
Depending on the trip purpose, up to 30 percentage points less women use the car during 
the second wave to drive into the inner city. No difference occurs in the rest of the county. 
This makes it the strongest and most obvious difference of all tested socio-demographic 
factors. The effect is hard to notice in the simple cross-sectional analysis by comparing the 
total number of trips conducted by men and women during the two waves. As an example, 
Trivector stated that “men and women have on the other hand to an equally high degree 
reduced their car journeys across the cordon during the charging period in March 2006 
compared with September/October 2004” (Trivector 2006a, p. 44). Both groups conduct a 
similar number of trips. 

It does not mean that one of the groups is more penalized. It just shows that women try to 
avoid the congestion tax more often and / or men want to benefit from the less congested 
roads. The percentage of employed men and women is relatively equal, but there are 
differences in the personal mean income employed individuals earn: Woman earn 189,077 
SEK and men earn 258,313 SEK per year in Stockholm county and this may have an influence. 
It is impossible to proof the impact of the personal income because the only available variable 
is household income. 

Table 71: Number of trips done by the same individuals for the same purpose sorted 
by gender who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 0 0 1 295 0 0 1 295

2006 Men 21 3 877 396 16 1313

MS 06 / change 1.6 % 0.2 % 66.8 % 30.2 % 1.2 % 1.4 %

2004 Women 0 0 714 0 0 714

2006 Women 7 1 376 411 19 814

MS 06 / change 0.9 % 0.1 % 46.2 % 50.5 % 2.3 % 14.0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 0 0 5 222 0 0 5 222

2006 Men 413 35 3 872 374 30 4 724

MS 06 / change 8.7 % 0.7 % 82.0 % 7.9 % 0.6 % -9.5 %

2004 Women 0 0 4 155 0 0 4 155

2006 Women 408 15 2 904 390 34 3 751

MS 06 / change 10.9 % 0.4 % 77.4 % 10.4 % 0.9 % -9.7 %
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Influence of age

Smaller differences are noticeable for age. Not all changes in all age groups point into the 
same direction, but teenagers are most flexible in both categories. If they use a car it can only 
be as a passenger which limits the choice. People between 19 and 24 behave similar to all 
older age groups outside the cordon, but the car users try to avoid the tax more often than 
the older individuals. This may be related to their personal income. The group which is least 
flexible are the 40 to 64 year old. Pensioners went through changes in their daily routines 
and they use alternatives modes more often. No large difference is noticeable between the 
cordon passages and trips in the rest of the county for ages above 40. 

Table 72: Number of trips done by the same individuals for the same purpose sorted 
by age who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 0 0 85 0 0 85

2006 0 0 14 59 2 75

MS 06 / change 0.0 % 0.0 % 18.7 % 78.7 % 2.7 % -11.8 %

19-24 2004 0 0 90 0 0 90

2006 7 0 48 52 3 110

MS 06 / change 6.4 % 0.0 % 43.6 % 47.3 % 2.7 % 22.2 %

25-39 2004 0 0 691 0 0 691

2006 10 0 397 290 11 708

MS 06 / change 1.4 % 0.0 % 56.1 % 41.0 % 1.6 % 2.5 %

40-64 2004 0 0 1 021 0 0 1 021

2006 7 4 728 347 17 1 103

MS 06 / change 0.6 % 0.4 % 66.0 % 31.5 % 1.5 % 8.0 %

>65 2004 0 0 118 0 0 118

2006 3 0 63 56 1 123

MS 06 / change 2.4 % 0.0 % 51.2 % 45.5 % 0.8 % 4.2 %
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Foot Bike Car PT Other
Total 
reappearing

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 0 0 644 0 0 644

2006 158 3 262 225 8 656

MS 06 / change 24.1 % 0.5 % 39.9 % 34.3 % 1.2 % 1.9 %

19-24 2004 0 0 515 0 0 515

2006 32 3 417 51 0 503

MS 06 / change 6.4 % 0.6 % 82.9 % 10.1 % 0.0 % -2.3 %

25-39 2004 0 0 2 729 0 0 2 729

2006 271 18 2 100 200 25 2 614

MS 06 / change 10.4 % 0.7 % 80.3 % 7.7 % 1.0 % -4.2 %

40-64 2004 0 0 4 638 0 0 4 638

2006 268 24 3 508 243 22 4 065

MS 06 / change 6.6 % 0.6 % 86.3 % 6.0 % 0.5 % -12.4 %

>65 2004 0 0 852 0 0 852

2006 89 0 486 46 11 632

MS 06 / change 14.1 % 0.0 % 76.9 % 7.3 % 1.7 % -25.8 %

Influence of income

At first it is surprisingly that income does not a big effect on the passages through the 
congestion tax cordon. A return trip through the congestion tax cordon on 20 days of the 
month costs as much tax (15 SEK period) as a PT pass for the whole Stockholm County. 
In the rest of the county, the percentage of people who continues by car is always close 
to the 75 % to 80 % for all income groups. This even distribution is different for the cordon 
passages. Monthly household incomes up to 15,000 SEK are uncommon, but they change a 
lot more often to alternative modes. The difference among the income groups above that is 
smaller. Members of households with an income between 40,000 and 55,000 change mode 
quite often and everybody above 70,000 changes least often. 

To interpret the low income groups, it is helpful to know who that group is. A Swedish student 
receives about 7,500 SEK per month during lecture periods as a study allowance (partly loan). 
Because the survey asked for household income, a value of 15,000 SEK can be considered as 
low. This low income group tries to avoid the congestion tax because the extra expenses are 
to high for the monthly budget. 

The middle incomes are relatively stable, but the highest income group continues to drive 
by car. Unfortunately the group above 70,000 SEK is not further divided although household 
incomes in that range are quite common. Possible explanations for the behavior are of course 
the congestion tax, but it may be access to parking space, prestige or other reasons related 
to car use in the inner city. 
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Table 73: Number of trips done by the same individuals for the same purpose sorted 
by income who used the car in 2004 and any mode in 2006 on weekdays (Source: own 
calculation with RVU0406)

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

0 - 7500 SEK 2004 0 0 7 0 0 7

2006 6 0 4 2 1 13

MS 06 46.2 % 0.0 % 30.8 % 15.4 % 7.7 % 85.7 %

7501 - 10000 SEK 2004 0 0 16 0 0 16

2006 0 0 9 16 2 27

MS 06 0.0 % 0.0 % 33.3 % 59.3 % 7.4 % 68.8 %

10001 - 15000 SEK 2004 0 0 45 0 0 45

2006 1 0 19 30 0 50

MS 06 2.0 % 0.0 % 38.0 % 60.0 % 0.0 % 11.1 %

15001 - 25000 SEK 2004 0 0 196 13 0 209

2006 2 0 117 78 3 200

MS 06 1.0 % 0.0 % 58.5 % 39.0 % 1.5 % -4.3 %

25001 - 40000 SEK 2004 0 0 423 17 0 440

2006 3 2 257 187 5 454

MS 06 0.7 % 0.4 % 56.6 % 41.2 % 1.1 % 3.2 %

40001 - 55000 SEK 2004 0 0 492 10 0 502

2006 5 0 222 220 7 454

MS 06 1.1 % 0.0 % 48.9 % 48.5 % 1.5 % -9.6 %

55001 - 70000 SEK 2004 0 0 318 7 0 325

2006 3 1 214 149 7 374

MS 06 0.8 % 0.3 % 57.2 % 39.8 % 1.9 % 15.1 %

Above 70001 SEK 2004 0 0 284 5 0 289

2006 3 1 249 128 6 387

MS 06 0.8 % 0.3 % 64.3 % 33.1 % 1.6 % 33.9 %



1266. Main findings

Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 0 0 47 0 0 47

2006 0 0 19 5 0 24

MS 06 0.0 % 0.0 % 79.2 % 20.8 % 0.0 % -48.9 %

7501 - 10000 SEK 2004 0 0 80 0 0 80

2006 8 0 52 21 1 82

MS 06 9.8 % 0.0 % 63.4 % 25.6 % 1.2 % 2.5 %

10001 - 15000 SEK 2004 0 0 256 0 0 256

2006 27 0 150 11 2 190

MS 06 14.2 % 0.0 % 78.9 % 5.8 % 1.1 % -25.8 %

15001 - 25000 SEK 2004 0 0 1 263 14 0 1 277

2006 108 10 843 109 7 1 077

MS 06 10.0 % 0.9 % 78.3 % 10.1 % 0.6 % -15.7 %

25001 - 40000 SEK 2004 0 0 2 462 9 0 2 471

2006 190 7 1 593 185 18 1 993

MS 06 9.5 % 0.4 % 79.9 % 9.3 % 0.9 % -19.3 %

40001 - 55000 SEK 2004 0 0 2 292 14 0 2 306

2006 229 23 1 734 209 15 2 210

MS 06 10.4 % 1.0 % 78.5 % 9.5 % 0.7 % -4.2 %

55001 - 70000 SEK 2004 0 0 1 373 7 0 1 380

2006 120 8 994 112 3 1 237

MS 06 9.7 % 0.6 % 80.4 % 9.1 % 0.2 % -10.4 %

Above 70001 SEK 2004 0 0 947 8 0 955

2006 108 2 853 105 15 1 083

MS 06 10.0 % 0.2 % 78.8 % 9.7 % 1.4 % 13.4 %

Occupation

The noticeable differences for occupation are very little. During the purpose-specific analysis 
the employed individuals are the dominant group and conclusions for other groups were often 
not possible. This problem can not be solved by adding all analyses together. Students switch 
to other modes than car quite often. They are passengers up to the age of 18 and depend on a 
ride in many cases. The few pensioners change to PT, but the number of records is too low. 
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Table 74: Number of trips done by the same individuals for the same purpose sorted 
by type of occupation who used the car in 2004 and any mode in 2006 on weekdays 
(Source: own calculation with RVU0406)

Foot Bike Car PT Other Total 
reappearing

C
or

do
n

2004 Gainfully employed 977 977

2006 Gainfully employed 21 5 719 429 13 1 187

MS 06 / change 1.8 % 0.4 % 60.6 % 36.1 % 1.1 % 21.5 %

2004 Student 40 40

2006 Student 5 0 23 117 1 146

MS 06 / change 3.4 % 0.0 % 15.8 % 80.1 % 0.7 % 265.0 %

2004 Pensioner 35 35

2006 Pensioner 2 0 24 64 2 92

MS 06 / change 2.2 % 0.0 % 26.1 % 69.6 % 2.2 % 162.9 %

2004 Other 12 12

2006 Other 0 0 8 0 1 9

MS 06 / change 0.0 % 0.0 % 88.9 % 0.0 % 11.1 % -25.0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 2 821 2 821

2006 Gainfully employed 683 401 2 634 405 423 3 730

MS 06 / change 18.3 % 10.8 % 70.6 % 10.9 % 11.3 % 32.2 %

2004 Student 230 230

2006 Student 229 3 183 250 7 672

MS 06 / change 34.1 % 0.4 % 27.2 % 37.2 % 1.0 % 192.2 %

2004 Pensioner 267 267

2006 Pensioner 124 14 249 108 19 395

MS 06 / change 31.4 % 3.5 % 63.0 % 27.3 % 4.8 % 47.9 %

2004 Other 49 49

2006 Other 4 0 40 4 0 82

MS 06 / change 4.9 % 0.0 % 48.8 % 4.9 % 0.0 % 67.3 %
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6.4 Other aspects 

The modes bike and foot are not really included in the analysis because the weather effect is 
likely to be bigger than the effect of the congestion tax. But the large survey sample allows to 
follow the behavior of non-motorized individuals in case of cold weather. Bikers change most 
often to PT or walk short distances instead. Pedestrians are quite resistant to cold weather 
and do not change in a high degree.

Although it is part of the assignment of this thesis, changes in route choice can only be 
determined to a very limited extend with the survey data. The only route information included 
in the data is the use of the bypass Essingeleden. The number of cars using it for north-south 
trips increases whereas the trips through the inner city decrease. 
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7. Conclusions

The Stockholm Congestion Tax Trial can be considered as a success. The technical system 
worked from the first day on, the effects were noticeable for everybody and not just with 
scientific methods, the opinion of the media and the public changed and it was eventually 
implemented permanently in August 2007. The large research program included in the trial 
helped to inform the public and researchers are still analyzing the data obtained in the 
program. 

This thesis focuses on travel behavior and the main results are summarized in chapter 6. 
Several remarkably differences appear like the influence of gender or public transport trips as 
the main alternative for cordon passages. This chapter will discuss the results.

Data source and method

The two travel surveys all results are based on were made in October 2004 and March 2006. 
The different season and the unusual weather during the second wave cause a systematic bias 
which limits all future use of the expensive and large database. The point in time of the second 
wave depended on technical delays with the congestion tax system and political deadlines. 
The limited use is a pity because such a large sample in a travel survey is exceptional and can 
not be taken regularly. Of course it has to be recalled that such a full scale trial like this needs 
the support of politics and the short preparation time and strict deadlines (here: Election Day) 
can not be blamed for the bias.

The aspects of politics lead to another problem: the thesis compares trips through the cordon 
with trips not passing the cordon at all. Other comparisons were tested and determined as 
not being suitable. The analysis tried to emphasize the different character (e.g. trip length, 
pedestrians) of the trips in the two categories but they still continue to exist. A trial setup with 
a treatment group and a non-treatment group is better from the scientific point of view. But 
the disadvantage of treating all people with the tax has to be accepted in reality because it is 
already a challenge to convince politicians, media and of courses the public for such a project. 
Not treating the whole population equally is impossible and it would reduce the advantages of 
a full scale trial like relief from congestion.

The sample as a whole is rather large. A number of 24,002 individuals participated in both 
waves and are included in the analysis. Each chapter is introduced with a cross-sectional 
analysis and the number of records is high enough to get significant results. This benefit can 
change when the panel structure is utilized and the records are limited to those who travelled 
for the same trip purpose in both years. Trips for certain purposes are not needed every day 
and in that case the number of trips drops down to a level which is not representative any 
more. This happens for example to grocery shopping trips through the congestion tax cordon. 
Splitting up the data by socio-demographic groups makes it even more difficult.
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Bias of the results

One of the effects which are noticed in this thesis is the different level of trip reduction for 
cordon passages and trips in the rest of the county. The number of trips outside the cordon is 
reduced more than the number of cordon passages in the cross-sectional analysis. Explanations 
like a higher seasonal stability of the cordon trips are given and the existing Trivector has the 
same result hidden within the tables. The data base has been double checked and the results 
stay the same if individual subgroups are analysed. But it is still a surprising effect and maybe 
there is a systematic bias.

Some errors in the data set are really obvious. Why should a person walk to a grocery store 
20 km away while nobody walks to a store 2 km away? An answer is not possible because 
all results in chapter 5 depend on one precondition: the provided data set has no errors. 
A verification is of course partly possible (e.g. with filters), but the main steps were data 
collection and data processing.

Does this criticism mean that the results can not be used at all? No. All tables presented in 
this thesis have been assessed critically and surprising aspects are pointed out. If possible 
they have been double checked by means of a different control group or more detailed filters. 
Errors can not be eliminated in such a large survey and evaluation. It just means that the 
results should be interpreted with extra care. Many of the effects are so obvious that even a 
bias does not change the overall trend.

Use of the results

The congestion tax system is something new and the list of other practical examples is 
very short. This makes it important to know how the Stockholm population adapted to the 
congestion tax. Now it is clearer that public transport is the preferred alternative for original car 
trips into the inner city. The congestion tax does not prevent individuals to go to the inner city, 
but different socio-demographic groups show different behavior. The new precise knowledge 
provides new arguments for discussions about the principal set up of the congestion tax 
system in Stockholm, equity aspects among the citizens, privileges for certain groups and the 
redistribution of the revenues from the tax. 

The results of this thesis are helpful for transportation modeling. As described in chapter 
1, the tax is imposed to induce equilibrium in the sense that the consumer surplus on the 
originally congested road is maximized. The difficult task is to determine the fee in practice. It 
requires knowledge about the time losses on each road link and any marginal delay caused by 
additional drivers. This time loss has to be converted in monetary values. The whole procedure 
requires a lot of information and parameters which are difficult to obtain. Typically a simplified 
version of the procedure above is calculated, but one of the outputs is always the new travel 
behavior after the implementation of the tax. This thesis does not provide parameters required 
for the modeling. Instead, it allows checking the reasonability of the output.

The results raise the question if more parameters have to be used for congestion tax 
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modeling. The answer depends on the modeling purpose, but can be answered with yes 
for very exact results. The socio-demographic parameters analyzed here show differences 
for certain groups. If the representation of groups differs in another study area (e.g. number 
of employed women), the parameter gender has certainly an effect on the results of trip 
generation modeling (here on work trips). The effect gains importance when only parts of the 
daily traffic are modeled (here peak period).

Transfer of the results to other cities

After the successful permanent implementation of the congestion tax in Stockholm, the 
question remains in what extend the results are transferable to other cities. Several aspects 
have to be seen as a prerequisite for a successful introduction in developed countries: 

Congestion has to exist: the purpose of the congestion tax is not to earn revenues for 
general state funds or transport infrastructure, but to improve the performance of the 
regional economy. The changes described in the thesis like the switch to PT is with its 
often stated lower external costs and better environmental performance one part of it, but 
the main goal is to achieve time savings.

A functioning public transportation system or other forms of alternatives to car use: 
already before the congestion tax trial, the PT system had a large share for trips into the 
inner city. The Metro and the complimentary modes offer a fast and comfortable service 
with a high service frequency throughout the whole day. The service was improved as 
part of the trial packages, but several authors (e.g. Algers 2006, p. 14) state that the effect 
of the PT initiative itself was rather small. Although parts of the system is operated close 
to capacity level, it turned out to be capable to handle the extra passengers. Other options 
for alternatives are new destinations or different departure times.

The tax system has to fit to the geographic structure: a look on a map of Stockholm 
naturally pinpoints the chosen cordon line around the inner city due to geographic barriers. 
This barrier is reflected by the travel behavior as well because most of the trips passing 
the cordon are rather long and non-motorized modes are most common. The inner city is 
the commercial center but seven smaller regional cores exist around it. 

Other organizational and formal requirements without direct impact on the behavior: the 
use of revenues is important for the acceptance in society, the car registration has to be 
accessible and the administration has to be organized with low costs. All the mentioned 
factors and more others have no influence on the mode choice but are important for the 
implementation procedure.

If the prerequisites above are fulfilled, similar results and effects like in Stockholm can be 
expected. The scale of the effects are likely to differ, but the general direction of change and 
the socio-demographic groups who change would be similar to Stockholm. In order to prove 
this before the introduction of a tax in a different city, an extensive transport modeling has to 

be undertaken. The results or this thesis help to calibrate the models.

•

•

•

•
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Further research

The finished research package combined with the trial covered a wide variety of possible 
effects of congestion tax. The research with the collected data is now continued without the 
organizational and financial framework of the agencies involved in doing the trial. This research 
should be continued and several future fields derive from this thesis:

What are the effects on other socio-demographic groups? This thesis limits itself to gender, 
occupation, age and income. But are there any differences between singles and families? 
Do the numbers of cars per household or a free parking place at work have any impact? 
Behave people from the north-western suburbs with a poor railway connection to the 
inner city differently to the municipalities along the commuter train lines? The sample size 
will get to small for some of the questions, but others will be representative.

Why do the effects take place? The thesis shows different effects and makes assumptions 
about the causes. But most of the explanations can not be proven scientifically based 
on a travel survey. This is the field of psychologist who can analyze the decision making 
process and all influences on it.

How do the results correspond to other fields of research? The outcome of the trial is 
summarized in a final report, but the elements of research do not always match together. 
As an example, the public transport report does not clearly differ between cordon passages 
and the rest of the county. Based on the original data, the results have to be recalculated 
before making comparisons.

How stable are the effects after the permanent implementation? The congestion tax was 
limited to a half year during the trial. It is now permanent and this may change the behavior. 
Are the results stable or get people used to it? Does it change long term decisions like 
car ownership or place of residence? A new survey is necessary which should put an 
emphasis on the weather effect during the second wave.

Recommendations for other surveys

The main limitation of the existing data are errors originating from data collection and possibly 
processing. Therefore a few recommendations for new surveys are given here:

Limit stratified sampling to the needs. Interviewing more than every forth inhabitant in the 
city Lidingö only makes sense when the high data quality is used. The final report does not 
do special analysis for this area. The respondents would be more helpful in other regions.

Collect variables needed. Household income is an important variable for the overall financial 
situation, but individual activities may depend on the personal income. The best solution 
would be to obtain household and personal income to evaluate the effects of a congestion 
tax. If variables are grouped (like household income), the groups should represent the real 
distribution to allow conclusions about all groups.

Minimize external influences. It is really hard to analyze a before and after travel survey 
from different seasons. Chose the same season! An approach is to extend the measuring 

•

•

•

•

•

•

•
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on a longer period to avoid weather impacts or other unexpected events.
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Appendix 1: New direct bus lines introduced by SL as part of the Stockholm Trial (Source: 
www.stockholmsforsoket.se (2006-b))

N Sköndal

Danderyd

Nya busslinjer

Tunnelbana
Övrig spårtrafik (ej lokala linjer)
Stombusslinjer

Värmdö

Brandbergen

Norsborg

Handen

Vällingby

Ekerö

Tyresö

Nacka

Orminge

Lidingö

Vaxholm

Vallentuna

Upplands-Bro Upplands Väsby

Resarö 680X

Stureplan

Åkersberga

624X

Täby

608X

Nya direktbusslinjer

624X
628X

670X

608X
624X
628X
670X
680X

628X

Sergels Torg
561X

Jakobsberg

Järva

561X

Visättra

747X

746X

Skäcklinge

151X
746X
747X

Skärholmen

Fittja

Tumba

Huddinge

Tullinge

Fridhemsplan

746X

151X
747X

Älvsjö

151X

Larsberg

Ropsten
221X

221X

608X

624X
628X

670X
680X

Centralen

Tyresö
kyrka

481X
484X
485X
815X

815X 815X

Slussen

471
481X

471
474 474

484X
485X

Sollentuna

New direct bus line
Metro
Other rail service
Blue bus lines
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Appendix 2: Map of statistical areas (Source: RVU0406)
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Appendix 3: Travel diary of the travel survey 2004

8
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Appendix 4: Number of work trips above 5 km with different means of transport in Stockholm 
County within a 24 h weekday period

Foot Bike Car PT Other Total

N
o 

co
rd

on
 p

as
sa

ge

Trips 2004 56 179 2007 1157 51 3450

Trips 2006 104 42 2063 1286 28 3523

Modal split 2004 1.6 % 5.2 % 58.2 % 33.5 % 1.5 % 100.0 %

Modal split 2006 3.0 % 1.2 % 58.6 % 36.5 % 0.8 % 100.0 %

Percentage 
change (absolute)

85.7 % -76.5 % 2.8 % 11.1 % -45.1 % 2.1 %

Significance 3.79 -9.22 0.88 2.61 -2.59 0.87

C
or

do
n 

pa
ss

ag
e

2004 23 127 883 1997 66 3096

2006 30 37 720 2197 33 3017

Modal split 2004 0.7 % 4.1 % 28.5 % 64.5 % 2.1 % 100.0%

Modal split 2006 1.0 % 1.2 % 23. 9% 72.8 % 1.1 % 100.0%

Percentage 
change (absolute)

30.4 % -70.9 % -18.5 % 10.0 % -50.0 % -2.6 %

Significance 0.96 -7.03 -4.07 3.09 -3.32 -1.01
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Appendix 5: Number of work trips done by the same individuals sorted by type of employment 
who used the car in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other Total 
reappearing

C
or

do
n

2004 Gainfully employed 695 695

2006 Gainfully employed 5 2 460 206 1 674

MS 06 / change 0.7 % 0.2 % 68.2 % 30.6 % 0.1 %

2004 Student 30 30

2006 Student 3 0 10 34 0 47

MS 06 / change 6.4 % 0 % 21.3 % 72.3 % 0 %

2004 Other 11 11

2006 Other 0 0 8 0 0 8

MS 06 / change 0 % 0 % 100 % 0 % 0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 2337 2337

2006 Gainfully employed 117 14 1927 178 7 2243

MS 06 / change 5.2 % 0.6 % 85.9 % 7.9 % 0.3%

2004 Student 83 83

2006 Student 45 0 39 65 6 155

MS 06 / change 29.0 0 % 25.2 41.9 % 3.9 %

2004 Other 37 37

2006 Other 0 0 28 2 0 30

MS 06 / change 0 0 93.3 % 6.7 % 0 %
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Appendix 6: Number of work trips done by the same individuals sorted by age group who 
used the car in 2004 and any mode in 2006 on weekdays; individuals did not 
move to a different area or got a new working area. 

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 7 7

2006 0 0 2 2 0 4

MS 06 / change 0.0 % 0.0 % 50.0 % 50.0 % 0.0 %

19-24 2004 7 7

2006 0 0 2 1 0 3

MS 06 / change 0.0 % 0.0 % 66.7 % 33.3 % 0.0 %

25-39 2004 99 99

2006 1 0 59 24 0 84

MS 06 / change 1.2% 0.0% 70.2% 28.6% 0.0%

40-64 2004 188 188

2006 2 1 136 49 1 189

MS 06 / change 1.1% 0.5% 72.0% 25.9% 0.5%

>65 2004 3 3

2006 0 0 4 0 0 4

MS 06 / change 0.0 % 0.0 % 100 % 0.0 % 0.0 %

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 38 38

2006 7 0 24 8 0 39

MS 06 / change 17.9% 0.0% 61.5% 20.5% 0.0%

19-24 2004 18 18

2006 0 0 15 0 0 15

MS 06 / change 0.0% 0.0% 100.0% 0.0% 0.0%

25-39 2004 392 392

2006 11 2 325 35 5 378

MS 06 / change 2.9% 0.5% 86.0% 9.3% 1.3%

40-64 2004 778 778

2006 34 3 674 46 0 757

MS 06 / change 4.5% 0.4% 89.0% 6.1% 0.0%

>65 2004 3 3

2006 0 0 3 0 0 3

MS 06 / change 0.0% 0.0% 100.0% 0.0% 0.0%



152Appendix

Appendix 7: Number of work trips done by the same individuals sorted by gender who used 
the car in 2004 and any mode in 2006 on weekdays; individuals did not 
move to a different area or got a new working area. 

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 183 183

2006 Men 2 1 132 35 1 171

MS 06 / change 1.2 % 0.6 % 77.2 % 20.5 % 0.6 %

2004 Women 120 120

2006 Women 1 0 70 41 0 112

MS 06 / change 0.9 % 0.0 % 62.5 % 36.6 % 0.0 %

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 645 645

2006 Men 21 3 555 40 0 619

MS 06 / change 3.4% 0.5% 89.7% 6.5% 0.0%

2004 Women 584 584

2006 Women 32 2 487 50 5 576

MS 06 / change 5.6% 0.3% 84.5% 8.7% 0.9%
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Appendix 8: Number of work trips done by the same individuals sorted by monthly household 
income who used the car in 2004 and any mode in 2006 on weekdays; 
individuals did not move to a different area or got a new working area. 

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

0 - 7500 SEK 2004 1 1

2006 0 0 0 1 0 1

0.0% 0.0% 0.0% 100.0% 0.0%

7501 - 10000 SEK 2004 1 1

2006 0 0 1 0 0 1

0.0% 0.0% 100% 0.0% 0.0%

10001 - 15000 SEK 2004 0 0

2006 0 0 0

0.0% 0.0% 0.0% 0.0% 0.0%

15001 - 25000 SEK 2004 23 23

2006 1 0 14 5 0 20

5.0% 0.0% 70.0% 25.0% 0.0%

25001 - 40000 SEK 2004 62 62

2006 0 1 31 12 0 44

0.0% 2.3% 70.5% 27.3% 0.0%

40001 - 55000 SEK 2004 85 85

2006 1 0 48 22 0 71

1.4% 0.0% 67.6% 31.0% 0.0%

55001 - 70000 SEK 2004 54 54

2006 0 0 45 18 0 63

0.0% 0.0% 71.4% 28.6% 0.0%

Above 70001 SEK 2004 75 75

2006 1 0 60 17 0 78

1.3% 0.0% 76.9% 21.8% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 1 1

2006 0 0 1 1 0 2

0.0% 0.0% 50.0% 50.0% 0.0%

7501 - 10000 SEK 2004 5 5

2006 0 0 7 0 0 7

0.0% 0.0% 100.0% 0.0% 0.0%

10001 - 15000 SEK 2004 18 18

2006 0 0 10 0 0 10

0.0% 0.0% 100.0% 0.0% 0.0%

15001 - 25000 SEK 2004 153 153

2006 5 1 122 14 0 142

3.5% 0.7% 85.9% 9.9% 0.0%

25001 - 40000 SEK 2004 317 317

2006 16 1 227 22 4 270

5.9% 0.4% 84.1% 8.1% 1.5%

40001 - 55000 SEK 2004 355 355

2006 7 0 335 22 1 365

1.9% 0.0% 91.8% 6.0% 0.3%

55001 - 70000 SEK 2004 223 223

2006 8 2 185 14 0 209

3.8% 1.0% 88.5% 6.7% 0.0%

Above 70001 SEK 2004 133 133

2006 16 0 142 12 0 170

9.4% 0.0% 83.5% 7.1% 0.0%
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Appendix 9: Number of work trips done by the same individuals sorted by gender who used 
PT in 2004 and any mode in 2006 on weekdays; individuals did not move to 

a different area or got a new working area. 

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 0 366 366

2006 Men 3 0 22 301 1 327

MS 06 / change 0.9% 0.0% 6.7% 92.0% 0.3%

2004 Women 581 581

2006 Women 5 0 21 475 0 501

MS 06 / change 1.0% 0.0% 4.2% 94.8% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 324 324

2006 Men 60 1 61 218 0 340

MS 06 / change 17.6% 0.3% 17.9% 64.1% 0.0%

2004 Women 536 536

2006 Women 55 0 83 372 3 513

MS 06 / change 10.7% 0.0% 16.2% 72.5% 0.6%
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Appendix 10: Number of work trips done by the same individuals sorted by monthly household 
income who used PT in 2004 and any mode in 2006 on weekdays; individuals 
did not move to a different area or got a new working area.

 

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

0 - 7500 SEK 2004 31 31

2006 1 0 1 28 0 30

3.3% 0.0% 3.3% 93.3% 0.0%

7501 - 10000 SEK 2004 30 30

2006 0 2 0 16 1 19

0.0% 10.5% 0.0% 84.2% 5.3%

10001 - 15000 SEK 2004 67 67

2006 0 0 2 46 0 48

0.0% 0.0% 4.2% 95.8% 0.0%

15001 - 25000 SEK 2004 304 304

2006 2 0 4 245 0 251

0.8% 0.0% 1.6% 97.6% 0.0%

25001 - 40000 SEK 2004 409 409

2006 1 1 24 275 3 304

0.3% 0.3% 7.9% 90.5% 1.0%

40001 - 55000 SEK 2004 400 400

2006 3 1 15 325 1 345

0.9% 0.3% 4.3% 94.2% 0.3%

55001 - 70000 SEK 2004 225 225

2006 5 0 14 236 0 255

2.0% 0.0% 5.5% 92.5% 0.0%

Above 70001 SEK 2004 181 181

2006 0 0 22 140 2 164

0.0% 0.0% 13.4% 85.4% 1.2%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 29 29

2006 5 0 0 22 0 27

18.5% 0.0% 0.0% 81.5% 0.0%

7501 - 10000 SEK 2004 24 24

2006 3 0 1 9 4 17

17.6% 0.0% 5.9% 52.9% 23.5%

10001 - 15000 SEK 2004 91 91

2006 15 0 11 56 0 82

18.3% 0.0% 13.4% 68.3% 0.0%

15001 - 25000 SEK 2004 361 361

2006 50 3 37 225 0 315

15.9% 1.0% 11.7% 71.4% 0.0%

25001 - 40000 SEK 2004 372 372

2006 63 0 63 258 4 388

16.2% 0.0% 16.2% 66.5% 1.0%

40001 - 55000 SEK 2004 329 329

2006 61 1 61 192 0 315

19.4% 0.3% 19.4% 61.0% 0.0%

55001 - 70000 SEK 2004 195 195

2006 41 3 57 138 7 246

16.7% 1.2% 23.2% 56.1% 2.8%

Above 70001 SEK 2004 140 140

2006 28 3 38 95 3 167

16.8% 1.8% 22.8% 56.9% 1.8%



158Appendix

Appendix 11: Number of work trips done by the same individuals by bike in 2004 and by all 
modes in 2006 on weekdays; individuals did not move to a different area or 
got a new working area.

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 119 119

2006 10 26 13 93 6 148

MS 06 / change 6.8% 17.6% 8.8% 62.8% 4.1%

N
o 

co
rd

on 2004 639 639

2006 207 64 106 200 4 581

MS 06 / change 35.6% 11.0% 18.2% 34.4% 0.7%
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Appendix 12: Number of work trips done by the same individuals sorted by age group who 

used the bicycle in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 5 5

2006 0 0 0 7 0 7

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

19-24 2004 6 6

2006 3 3 0 9 0 15

MS 06 / change 20.0% 20.0% 0.0% 60.0% 0.0%

25-39 2004 50 50

2006 5 12 9 32 4 62

MS 06 / change 8.1% 19.4% 14.5% 51.6% 6.5%

40-64 2004 58 58

2006 2 11 4 46 2 65

MS 06 / change 3.1% 16.9% 6.2% 70.8% 3.1%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 184 184

2006 67 5 16 72 2 162

MS 06 / change 41.4% 3.1% 9.9% 44.4% 1.2%

19-24 2004 47 47

2006 11 1 10 12 0 34

MS 06 / change 32.4% 2.9% 29.4% 35.3% 0.0%

25-39 2004 155 155

2006 43 24 28 47 0 142

MS 06 / change 30.3% 16.9% 19.7% 33.1% 0.0%

40-64 2004 254 254

2006 86 34 52 68 2 242

MS 06 / change 35.5% 14.0% 21.5% 28.1% 0.8%
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Appendix 13: Number of work trips done by the same individuals sorted by type of employment 
who cycled in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 109 109

2006 Gainfully employed 9 23 11 86 6 135

MS 06 / change 6.7% 17.0% 8.1% 63.7% 4.4%

2004 Student 9 9

2006 Student 1 3 1 8 0 13

MS 06 / change 7.7% 23.1% 7.7% 61.5% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 423 423

2006 Gainfully employed 132 58 90 120 2 402

MS 06 / change 32.8% 14.4% 22.4% 29.9% 0.5%

2004 Student 204 204

2006 Student 75 6 16 81 2 180

MS 06 / change 41.7% 3.3% 8.9% 45.0% 1.1%
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Appendix 14: Number of work trips done by the same individuals sorted by monthly household 
income who cycled in 2004 and any mode in 2006 on weekdays; individuals 
did not move to a different area or got a new working area. 

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

10001 - 15000 SEK 2004 1 1

2006 0 0 0 2 0 2

0.0% 0.0% 0.0% 100.0% 0.0%

15001 - 25000 SEK 2004 19 19

2006 4 4 0 13 1 22

18.2% 18.2% 0.0% 59.1% 4.5%

25001 - 40000 SEK 2004 24 24

2006 1 4 2 24 3 34

2.9% 11.8% 5.9% 70.6% 8.8%

40001 - 55000 SEK 2004 30 30

2006 5 6 3 20 2 36

13.9% 16.7% 8.3% 55.6% 5.6%

55001 - 70000 SEK 2004 32 32

2006 0 8 4 11 0 23

0.0% 34.8% 17.4% 47.8% 0.0%

Above 70001 SEK 2004 13 13

2006 1 2 4 19 0 26

3.8% 7.7% 15.4% 73.1% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 16 16

2006 0 0 0 6 0 6

0.0% 0.0% 0.0% 100.0% 0.0%

7501 - 10000 SEK 2004 9 9

2006 2 0 0 1 0 3

66.7% 0.0% 0.0% 33.3% 0.0%

10001 - 15000 SEK 2004 14 14

2006 3 0 0 3 0 6

50.0% 0.0% 0.0% 50.0% 0.0%

15001 - 25000 SEK 2004 81 81

2006 24 9 11 24 2 70

34.3% 12.9% 15.7% 34.3% 2.9%

25001 - 40000 SEK 2004 144 144

2006 42 18 15 38 0 113

37.2% 15.9% 13.3% 33.6% 0.0%

40001 - 55000 SEK 2004 155 155

2006 49 22 37 54 2 164

29.9% 13.4% 22.6% 32.9% 1.2%

55001 - 70000 SEK 2004 123 123

2006 49 7 22 42 0 120

40.8% 5.8% 18.3% 35.0% 0.0%

Above 70001 SEK 2004 79 79

2006 27 6 20 22 0 75

36.0% 8.0% 26.7% 29.3% 0.0%
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Appendix 15: Number of leisure trips done by the same individuals sorted by type of occupation 
who used the car in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 51 51

2006 Gainfully employed 0 0 27 7 1 35

MS 06 / change 0.0% 0.0% 77.1% 20.0% 2.9%

2004 Student 8 8

2006 Student 0 0 6 7 0 13

MS 06 / change 0.0% 0.0% 46.2% 53.8% 0.0%

2004 Pensioner 20 20

2006 Pensioner 0 0 10 11 0 21

MS 06 / change 0.0% 0.0% 47.6% 52.4% 0.0%

2004 Other 1 1

2006 Other 0 0 1 2 1 4

MS 06 / change 0.0% 0.0% 25.0% 50.0% 25.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 231 231

2006 Gainfully employed 21 1 160 12 1 195

MS 06 / change 10.8% 0.5% 82.1% 6.2% 0.5%

2004 Student 99 99

2006 Student 12 0 69 21 0 102

MS 06 / change 11.8% 0.0% 67.6% 20.6% 0.0%

2004 Other 16 16

2006 Other 11 0 11 2 0 24

MS 06 / change 45.8% 0.0% 45.8% 8.3% 0.0%
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Appendix 16: Number of leisure trips done by the same individuals sorted by monthly 
household income who used the bike in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 1 1

2006 0 0 2 0 0 2

0.0% 0.0% 100.0% 0.0% 0.0%

10001 - 15000 SEK 2004 1 1

2006 0 0 1 0 0 1

0.0% 0.0% 100.0% 0.0% 0.0%

15001 - 25000 SEK 2004 10 10

2006 0 6 2 0 0 8

0.0% 75.0% 25.0% 0.0% 0.0%

25001 - 40000 SEK 2004 23 23

2006 0 6 9 1 0 16

0.0% 37.5% 56.3% 6.3% 0.0%

40001 - 55000 SEK 2004 17 17

2006 0 10 5 0 0 15

0.0% 66.7% 33.3% 0.0% 0.0%

55001 - 70000 SEK 2004 8 8

2006 0 7 6 0 0 13

0.0% 53.8% 46.2% 0.0% 0.0%

Above 70001 SEK 2004 17 17

2006 0 16 2 0 0 18

0.0% 88.9% 11.1% 0.0% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 1 1

2006 0 0 7 2 0 9

0.0% 0.0% 77.8% 22.2% 0.0%

7501 - 10000 SEK 2004 1 1

2006 0 0 0 4 0 4

0.0% 0.0% 0.0% 100.0% 0.0%

10001 - 15000 SEK 2004 16 16

2006 0 0 11 0 0 11

0.0% 0.0% 100.0% 0.0% 0.0%

15001 - 25000 SEK 2004 60 60

2006 12 0 45 2 1 60

20.0% 0.0% 75.0% 3.3% 1.7%

25001 - 40000 SEK 2004 123 123

2006 11 0 89 8 1 109

10.1% 0.0% 81.7% 7.3% 0.9%

40001 - 55000 SEK 2004 116 116

2006 7 1 64 11 0 83

8.4% 1.2% 77.1% 13.3% 0.0%

55001 - 70000 SEK 2004 80 80

2006 2 0 50 3 0 55

3.6% 0.0% 90.9% 5.5% 0.0%

Above 70001 SEK 2004 62 62

2006 10 0 46 9 1 66

15.2% 0.0% 69.7% 13.6% 1.5%



166Appendix

Appendix 17: Number of leisure trips done by the same individuals sorted by age group who 
used the car in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Total reappearing

C
or

do
n

12-18 2004 26 26

2006 1 2 5 0 8

MS 06 / change 13% 25% 63% 0% 100%

19-24 2004 15 15

2006 0 0 15 0 15

MS 06 / change 0% 0% 100% 0% 100%

25-39 2004 52 52

2006 0 7 24 2 33

MS 06 / change 0% 21% 73% 6% 100%

40-64 2004 44 44

2006 0 1 14 1 16

MS 06 / change 0% 6% 88% 6% 100%

>65 2004 31 31

2006 0 0 27 1 28

MS 06 / change 0% 0% 96% 4% 100%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 44 44

2006 10 20 31 0 61

MS 06 / change 16% 33% 51% 0% 100%

19-24 2004 22 22

2006 6 3 11 0 20

MS 06 / change 30% 15% 55% 0% 100%

25-39 2004 47 47

2006 34 9 27 3 73

MS 06 / change 47% 12% 37% 4% 100%

40-64 2004 39 39

2006 16 11 19 1 47

MS 06 / change 34% 23% 40% 2% 100%

>65 2004 28 28

2006 5 10 17 1 33

MS 06 / change 15% 30% 52% 3% 100%
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Appendix 18: Number of leisure trips done by the same individuals sorted by monthly 
household income who used the car in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Total reappearing

C
or

do
n

0 - 7500 SEK 2004 8 8

2006 0 0 1 0 1

0.0% 0.0% 100.0% 0.0%

7501 - 10000 SEK 2004 7 7

2006 7 7

0.0% 0.0% 100.0% 0.0%

10001 - 15000 SEK 2004 17 17

2006 0 0 8 0 8

0.0% 0.0% 100.0% 0.0%

15001 - 25000 SEK 2004 31 31

2006 0 0 19 4 23

0.0% 0.0% 82.6% 17.4%

25001 - 40000 SEK 2004 40 40

2006 1 0 29 0 30

3.3% 0.0% 96.7% 0.0%

40001 - 55000 SEK 2004 30 30

2006 0 4 12 1 17

0.0% 23.5% 70.6% 5.9%

55001 - 70000 SEK 2004 15 15

2006 0 4 5 0 9

0.0% 44.4% 55.6% 0.0%

Above 70001 SEK 2004 15 15

2006 0 2 2 0 4

0.0% 50.0% 50.0% 0.0%
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Year Foot Bike Car PT Total reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 4 4

2006 0 1 2 0 3

0.0% 33.3% 66.7% 0.0%

7501 - 10000 SEK 2004 11 11

2006 2 1 10 1 14

14.3% 7.1% 71.4% 7.1%

10001 - 15000 SEK 2004 12 12

2006 13 4 9 0 26

50.0% 15.4% 34.6% 0.0%

15001 - 25000 SEK 2004 39 39

2006 15 7 11 1 34

44.1% 20.6% 32.4% 2.9%

25001 - 40000 SEK 2004 54 54

2006 15 11 31 3 60

25.0% 18.3% 51.7% 5.0%

40001 - 55000 SEK 2004 25 25

2006 12 8 16 0 36

33.3% 22.2% 44.4% 0.0%

55001 - 70000 SEK 2004 12 12

2006 9 11 10 0 30

30.0% 36.7% 33.3% 0.0%

Above 70001 SEK 2004 17 17

2006 6 7 12 0 25

24.0% 28.0% 48.0% 0.0%
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Appendix 19: Number of leisure trips done by the same individuals by bike in 2004 and by all 
modes in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 6 6

2006 1 0 2 9 0 12

MS 06 / change 8.3% 0.0% 16.7% 75.0% 0.0%

N
o 

co
rd

on 2004 92 92

2006 29 7 20 10 0 66

MS 06 / change 43.9% 10.6% 30.3% 15.2% 0.0%
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Appendix 20: Number of leisure trips done by the same individuals by foot in 2004 and by all 
modes in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 10 10

2006 1 0 8 34 1 44

MS 06 / change 2.3% 0.0% 18.2% 77.3% 2.3%

N
o 

co
rd

on 2004 233 233

2006 98 0 33 42 2 175

MS 06 / change 56.0% 0.0% 18.9% 24.0% 1.1%
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Appendix 21: Number of business trips done by the same individuals by PT in 2004 and by all 
modes in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n 2004 51 51

2006 4 0 14 36 5 59

MS 06 / change 6.8% 0.0% 23.7% 61.0% 8.5%

N
o 

co
rd

on 2004 53 53

2006 14 2 18 35 11 80

MS 06 / change 17.5% 2.5% 22.5% 43.8% 13.8%
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Appendix 22: Number of business trips done by the same individuals sorted by gender who 
used PT in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 22 22

2006 Men 1 0 13 17 4 35

MS 06 / change 2.9% 0.0% 37.1% 48.6% 11.4%

2004 Women 29 29

2006 Women 3 0 2 19 1 25

MS 06 / change 12.0% 0.0% 8.0% 76.0% 4.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 23 23

2006 Men 7 2 4 13 9 35

MS 06 / change 20.0% 5.7% 11.4% 37.1% 25.7%

2004 Women 30 30

2006 Women 7 0 14 22 1 44

MS 06 / change 15.9% 0.0% 31.8% 50.0% 2.3%
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Appendix 23: Number of grocery shopping trips done by the same individuals sorted by age 
group who used PT in 2004 and any mode in 2006 on weekdays

Foot Car PT Total reappearing

12-18 2004 8 8

2006 0 0 6 6

MS 06 / change 0.0% 0.0% 100.0%

19-24 2004 11 11

2006 0 3 7 10

MS 06 / change 0.0% 30.0% 70.0%

25-39 2004 13 13

2006 0 2 8 10

MS 06 / change 0.0% 20.0% 80.0%

40-64 2004 4 4

2006 0 0 2 2

MS 06 / change 0.0% 0.0% 100.0%

12-18 2004 5 5

2006 3 0 2 5

MS 06 / change 60.0% 0.0% 40.0%

19-24 2004 23 23

2006 11 6 5 22

MS 06 / change 50.0% 27.3% 22.7%

25-39 2004 20 20

2006 9 3 10 22

MS 06 / change 40.9% 13.6% 45.5%

40-64 2004 25 25

2006 5 1 16 22

MS 06 / change 22.7% 4.5% 72.7%
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Appendix 24: Number of grocery shopping trips done by the same individuals sorted by 
gender who used PT in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 8 8

2006 Men 0 0 0 11 0 11

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

2004 Women 0 28 28

2006 Women 0 0 5 13 0 18

MS 06 / change 0.0% 0.0% 27.8% 72.2% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 25 25

2006 Men 6 0 3 13 22

MS 06 / change 27.3% 0.0% 13.6% 59.1% 0.0%

2004 Women 48 48

2006 Women 21 0 6 21 0 48

MS 06 / change 43.8% 0.0% 12.5% 43.8% 0.0%
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Appendix 25: Number of grocery shopping trips done by the same individuals sorted by type 
of occupation who used PT in 2004 and any mode in 2006 on weekdays  

Foot Car PT Total reappearing

C
or

do
n

2004 Gainfully employed 23 23

2006 Gainfully employed 0 2 13 15

MS 06 / change 0.0% 13.3% 86.7%

2004 Student 7 7

2006 Student 0 0 7 7

MS 06 / change 0.0% 0.0% 100.0%

2004 Pensioner 4 4

2006 Pensioner 0 0 3 3

MS 06 / change 0.0% 0.0% 100.0%

2004 Other 2

2006 Other 0 3 1 4

MS 06 / change 0.0% 75.0% 25.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 26 26

2006 Gainfully employed 12 6 7 25

MS 06 / change 48.0% 24.0% 28.0%

2004 Student 8 8

2006 Student 4 0 2 6

MS 06 / change 66.7% 0.0% 33.3%

2004 Pensioner 31 31

2006 Pensioner 6 1 24 31

MS 06 / change 19.4% 3.2% 77.4%

2004 Other 37 37

2006 Other 11 4 24 39

MS 06 / change 28.2% 10.3% 61.5%
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Appendix 26: Number of grocery shopping trips done by the same individuals sorted by age 
group who used foot in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

W
ho

le
 c

ou
nt

y

12-18 2004 1 1

2006 1 0 0 0 0 1

MS 06 / change 100.0% 0.0% 0.0% 0.0% 0.0%

19-24 2004 24 23

2006 10 0 17 0 4 29

MS 06 / change 34.5% 0.0% 58.6% 0.0% 13.8%

25-39 2004 62 61

2006 33 0 15 13 6 55

MS 06 / change 60.0% 0.0% 27.3% 23.6% 10.9%

40-64 2004 63 63

2006 26 1 16 13 6 50

MS 06 / change 52.0% 2.0% 32.0% 26.0% 12.0%

>65 2004 55 53

2006 25 1 8 5 2 37

MS 06 / change 67.6% 2.7% 21.6% 13.5% 5.4%
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Appendix 27: Number of grocery shopping trips done by the same individuals sorted by 
gender who used the bike in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

W
ho

le
 c

ou
nt

y

2004 Men 17 17

2006 Men 9 4 2 3 0 18

MS 06 / change 50.0% 22.2% 11.1% 16.7% 0.0%

2004 Women 25 25

2006 Women 12 6 0 1 0 19

MS 06 / change 63.2% 31.6% 0.0% 5.3% 0.0%



178Appendix

Appendix 28: Number of grocery shopping trips done by the same individuals by bike in 2004 
and by all modes in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

W
ho

le
 c

ou
nt

y 2004 40 40

2006 21 9 2 4 0 36

MS 06 / change 58.3% 25.0% 5.6% 11.1% 0.0%
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Appendix 29: Number of trips to home done by the same individuals sorted by monthly 
household income who used the car in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

0 - 7500 SEK 2004 4 4

2006 3 0 4 0 1 8

37.5% 0.0% 50.0% 0.0% 12.5%

7501 - 10000 SEK 2004 9 9

2006 0 0 6 5 2 13

0.0% 0.0% 46.2% 38.5% 15.4%

10001 - 15000 SEK 2004 19 19

2006 1 0 7 8 0 16

6.3% 0.0% 43.8% 50.0% 0.0%

15001 - 25000 SEK 2004 0 97 97

2006 0 0 58 50 2 110

0.0% 0.0% 52.7% 45.5% 1.8%

25001 - 40000 SEK 2004 179 179

2006 0 0 108 102 3 213

0.0% 0.0% 50.7% 47.9% 1.4%

40001 - 55000 SEK 2004 235 235

2006 1 0 99 134 5 239

0.4% 0.0% 41.4% 56.1% 2.1%

55001 - 70000 SEK 2004 144 144

2006 3 1 81 89 7 181

1.7% 0.6% 44.8% 49.2% 3.9%

Above 70001 SEK 2004 132 132

2006 2 1 105 77 4 189

1.1% 0.5% 55.6% 40.7% 2.1%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 37 37

2006 0 0 10 2 0 12

0.0% 0.0% 83.3% 16.7% 0.0%

7501 - 10000 SEK 2004 36 36

2006 4 0 20 10 1 35

11.4% 0.0% 57.1% 28.6% 2.9%

10001 - 15000 SEK 2004 162 162

2006 14 0 79 4 2 99

14.1% 0.0% 79.8% 4.0% 2.0%

15001 - 25000 SEK 2004 674 674

2006 60 8 409 49 5 531

11.3% 1.5% 77.0% 9.2% 0.9%

25001 - 40000 SEK 2004 37 37

2006 0 0 10 2 0 12

0.0% 0.0% 83.3% 16.7% 0.0%

40001 - 55000 SEK 2004 36 36

2006 4 0 20 10 1 35

11.4% 0.0% 57.1% 28.6% 2.9%

55001 - 70000 SEK 2004 162 162

2006 14 0 79 4 2 99

14.1% 0.0% 79.8% 4.0% 2.0%

Above 70001 SEK 2004 674 674

2006 60 8 409 49 5 531

11.3% 1.5% 77.0% 9.2% 0.9%
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Appendix 30: Number of trips to home done by the same individuals sorted by gender who 
used PT in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 780 780

2006 Men 4 2 52 512 10 580

MS 06 / change 0.7% 0.3% 9.0% 88.3% 1.7%

2004 Women 1107 1107

2006 Women 3 0 89 724 20 836

MS 06 / change 0.4% 0.0% 10.6% 86.6% 2.4%

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 732 732

2006 Men 159 13 275 437 7 891

MS 06 / change 17.8% 1.5% 30.9% 49.0% 0.8%

2004 Women 1142 1142

2006 Women 371 7 382 653 10 1423

MS 06 / change 26.1% 0.5% 26.8% 45.9% 0.7%
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Appendix 31: Number of trips to home done by the same individuals sorted by type of 
occupation who used PT in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 1278 1278

2006 Gainfully employed 6 2 113 826 20 967

MS 06 / change 0.6% 0.2% 11.7% 85.4% 2.1%

2004 Student 367 367

2006 Student 1 0 11 250 4 266

MS 06 / change 0.4% 0.0% 4.1% 94.0% 1.5%

2004 Pensioner 157 157

2006 Pensioner 0 0 4 111 4 119

MS 06 / change 0.0% 0.0% 3.4% 93.3% 3.4%

2004 Other 76 76

2006 Other 0 0 14 47 1 62

MS 06 / change 0.0% 0.0% 22.6% 75.8% 1.6%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 940 940

2006 Gainfully employed 256 14 382 573 9 1234

MS 06 / change 20.7% 1.1% 31.0% 46.4% 0.7%

2004 Student 566 566

2006 Student 130 0 127 314 2 573

MS 06 / change 22.7% 0.0% 22.2% 54.8% 0.3%

2004 Pensioner 237 237

2006 Pensioner 62 2 88 152 7 311

MS 06 / change 19.9% 0.6% 28.3% 48.9% 2.3%

2004 Other 118 118

2006 Other 82 4 60 45 0 191

MS 06 / change 42.9% 2.1% 31.4% 23.6% 0.0%
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Appendix 32: Number of trips to home done by the same individuals sorted by monthly 
household income who used PT in 2004 and any mode in 2006 on 

weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

0 - 7500 SEK 2004 49 49

2006 0 0 2 30 1 33

0.0% 0.0% 6.1% 90.9% 3.0%

7501 - 10000 SEK 2004 56 56

2006 0 0 0 24 4 28

0.0% 0.0% 0.0% 85.7% 14.3%

10001 - 15000 SEK 2004 114 114

2006 0 0 2 67 2 71

0.0% 0.0% 2.8% 94.4% 2.8%

15001 - 25000 SEK 2004 329 329

2006 3 0 17 199 3 222

1.4% 0.0% 7.7% 89.6% 1.4%

25001 - 40000 SEK 2004 463 0 463

2006 2 2 35 284 6 329

0.6% 0.6% 10.6% 86.3% 1.8%

40001 - 55000 SEK 2004 433 433

2006 1 0 32 291 2 326

0.3% 0.0% 9.8% 89.3% 0.6%

55001 - 70000 SEK 2004 236 236

2006 2 1 28 190 5 226

0.9% 0.4% 12.4% 84.1% 2.2%

Above 70001 SEK 2004 157 157

2006 0 0 25 107 6 138

0.0% 0.0% 18.1% 77.5% 4.3%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 47 47

2006 15 0 7 18 0 40

37.5% 0.0% 17.5% 45.0% 0.0%

7501 - 10000 SEK 2004 43 43

2006 15 0 5 32 1 53

28.3% 0.0% 9.4% 60.4% 1.9%

10001 - 15000 SEK 2004 141 141

2006 46 0 32 89 0 167

27.5% 0.0% 19.2% 53.3% 0.0%

15001 - 25000 SEK 2004 420 420

2006 99 6 73 222 4 404

24.5% 1.5% 18.1% 55.0% 1.0%

25001 - 40000 SEK 2004 459 459

2006 128 4 173 269 4 578

22.1% 0.7% 29.9% 46.5% 0.7%

40001 - 55000 SEK 2004 368 368

2006 110 6 145 188 2 451

24.4% 1.3% 32.2% 41.7% 0.4%

55001 - 70000 SEK 2004 178 178

2006 67 1 127 140 4 339

19.8% 0.3% 37.5% 41.3% 1.2%

Above 70001 SEK 2004 135 135

2006 33 3 68 96 2 202

16.3% 1.5% 33.7% 47.5% 1.0%
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Appendix 33: Number of trips to home done by the same individuals sorted by gender who 
used foot 2004 and any mode in 2006 on weekdays 

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 26 26

2006 Men 4 2 18 94 1 119

MS 06 / change 3.4% 1.7% 15.1% 79.0% 0.8%

2004 Women 20 20

2006 Women 6 1 34 172 5 218

MS 06 / change 2.8% 0.5% 15.6% 78.9% 2.3%

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 744 744

2006 Men 294 11 155 149 1 610

MS 06 / change 48.2% 1.8% 25.4% 24.4% 0.2%

2004 Women 1248 1248

2006 Women 481 1 248 223 10 963

MS 06 / change 49.9% 0.1% 25.8% 23.2% 1.0%
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Appendix 34: Number of grocery shopping trips done by the same individuals sorted by age 
group who cycled in 2004 and any mode in 2006 on weekdays 

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 3 3

2006 0 0 0 17 0 17

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

19-24 2004 7 7

2006 0 3 0 8 0 11

MS 06 / change 0.0% 27.3% 0.0% 72.7% 0.0%

25-39 2004 39 39

2006 1 7 19 36 5 68

MS 06 / change 1.5% 10.3% 27.9% 52.9% 7.4%

40-64 2004 57 57

2006 1 8 17 54 2 82

MS 06 / change 1.2% 9.8% 20.7% 65.9% 2.4%

>65 2004 2 2

2006 1 0 0 4 0 5

MS 06 / change 20.0% 0.0% 0.0% 80.0% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 214 214

2006 71 0 65 69 2 207

MS 06 / change 34.3% 0.0% 31.4% 33.3% 1.0%

19-24 2004 38 38

2006 13 5 18 7 0 43

MS 06 / change 30.2% 11.6% 41.9% 16.3% 0.0%

25-39 2004 207 207

2006 64 16 48 49 2 179

MS 06 / change 35.8% 8.9% 26.8% 27.4% 1.1%

40-64 2004 345 345

2006 114 42 134 64 2 356

MS 06 / change 32.0% 11.8% 37.6% 18.0% 0.6%

>65 2004 48 48

2006 19 3 13 8 3 46

MS 06 / change 41.3% 6.5% 28.3% 17.4% 6.5%
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Appendix 35: Number of grocery shopping trips done by the same individuals sorted by age 
group who walked in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

12-18 2004 4 4

2006 1 0 5 49 0 55

MS 06 / change 1.8% 0.0% 9.1% 89.1% 0.0%

19-24 2004 3 3

2006 0 0 1 22 2 25

MS 06 / change 0.0% 0.0% 4.0% 88.0% 8.0%

25-39 2004 21 21

2006 7 1 26 101 3 138

MS 06 / change 5.1% 0.7% 18.8% 73.2% 2.2%

40-64 2004 14 14

2006 1 2 16 80 1 100

MS 06 / change 1.0% 2.0% 16.0% 80.0% 1.0%

>65 2004 3 3

2006 1 0 3 14 0 18

MS 06 / change 5.6% 0.0% 16.7% 77.8% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 363 363

2006 118 3 39 129 2 291

MS 06 / change 40.5% 1.0% 13.4% 44.3% 0.7%

19-24 2004 135 135

2006 48 0 32 30 1 111

MS 06 / change 43.2% 0.0% 28.8% 27.0% 0.9%

25-39 2004 747 747

2006 306 7 186 102 3 604

MS 06 / change 50.7% 1.2% 30.8% 16.9% 0.5%

40-64 2004 589 589

2006 252 1 121 75 4 453

MS 06 / change 55.6% 0.2% 26.7% 16.6% 0.9%

>65 2004 158 158

2006 52 1 25 37 1 116

MS 06 / change 44.8% 0.9% 21.6% 31.9% 0.9%
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Appendix 36: Number of trips to home done by the same individuals sorted by type of 
occupation who used cycled in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 98 98

2006 Gainfully employed 2 16 32 87 6 143

MS 06 / change 1.4% 11.2% 22.4% 60.8% 4.2%

2004 Student 6 6

2006 Student 0 3 2 21 0 26

MS 06 / change 0.0% 11.5% 7.7% 80.8% 0.0%

2004 Pensioner 2 0 2

2006 Pensioner 1 0 2 6 0 9

MS 06 / change 11.1% 0.0% 22.2% 66.7% 0.0%

2004 Other 3 3

2006 Other 0 0 1 5 0 6

MS 06 / change 0.0% 0.0% 16.7% 83.3% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 507 507

2006 Gainfully employed 165 52 162 100 4 483

MS 06 / change 34.2% 10.8% 33.5% 20.7% 0.8%

2004 Student 246 246

2006 Student 78 7 80 80 2 247

MS 06 / change 31.6% 2.8% 32.4% 32.4% 0.8%

2004 Pensioner 58 58

2006 Pensioner 24 5 25 11 3 68

MS 06 / change 35.3% 7.4% 36.8% 16.2% 4.4%

2004 Other 39 39

2006 Other 14 2 12 5 0 33

MS 06 / change 42.4% 6.1% 36.4% 15.2% 0.0%
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Appendix 37: Number of trips to home done by the same individuals sorted by type of 
occupation who walked in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 23 23

2006 Gainfully employed 7 3 36 165 4 215

MS 06 / change 3.3% 1.4% 16.7% 76.7% 1.9%

2004 Student 13 13

2006 Student 2 0 6 69 1 78

MS 06 / change 2.6% 0.0% 7.7% 88.5% 1.3%

2004 Pensioner 5 5

2006 Pensioner 1 0 4 23 1 29

MS 06 / change 3.4% 0.0% 13.8% 79.3% 3.4%

2004 Other 4 4

2006 Other 0 0 5 9 0 14

MS 06 / change 0.0% 0.0% 35.7% 64.3% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 1056 1056

2006 Gainfully employed 478 8 297 156 7 946

MS 06 / change 50.5% 0.8% 31.4% 16.5% 0.7%

2004 Student 471 471

2006 Student 154 3 44 153 1 355

MS 06 / change 43.4% 0.8% 12.4% 43.1% 0.3%

2004 Pensioner 204 204

2006 Pensioner 74 1 36 50 2 163

MS 06 / change 45.4% 0.6% 22.1% 30.7% 1.2%

2004 Other 249 249

2006 Other 69 0 26 13 1 109

MS 06 / change 63.3% 0.0% 23.9% 11.9% 0.9%
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Appendix 38: Number of trips to home done by the same individuals sorted by monthly 
household income who cycled in 2004 and any mode in 2006 on weekdays; 

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 0

2006 0 0 0 3 1 4

0.0% 0.0% 0.0% 75.0% 25.0%

10001 - 15000 SEK 2004 2 2

2006 0 0 0 5 5

0.0% 0.0% 0.0% 100.0% 0.0%

15001 - 25000 SEK 2004 13 13

2006 1 4 1 13 0 19

5.3% 21.1% 5.3% 68.4% 0.0%

25001 - 40000 SEK 2004 23 23

2006 0 4 6 24 2 36

0.0% 11.1% 16.7% 66.7% 5.6%

40001 - 55000 SEK 2004 26 26

2006 2 2 10 34 1 49

4.1% 4.1% 20.4% 69.4% 2.0%

55001 - 70000 SEK 2004 29 29

2006 0 4 13 18 2 37

0.0% 10.8% 35.1% 48.6% 5.4%

Above 70001 SEK 2004 10 10

2006 0 2 6 19 0 27

0.0% 7.4% 22.2% 70.4% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 29 29

2006 0 3 1 6 0 10

0.0% 30.0% 10.0% 60.0% 0.0%

7501 - 10000 SEK 2004 15 15

2006 9 0 0 2 0 11

81.8% 0.0% 0.0% 18.2% 0.0%

10001 - 15000 SEK 2004 25 25

2006 9 4 2 9 0 24

37.5% 16.7% 8.3% 37.5% 0.0%

15001 - 25000 SEK 2004 122 122

2006 36 5 28 14 0 83

43.4% 6.0% 33.7% 16.9% 0.0%

25001 - 40000 SEK 2004 191 191

2006 58 18 55 40 4 175

33.1% 10.3% 31.4% 22.9% 2.3%

40001 - 55000 SEK 2004 202 202

2006 79 19 93 50 2 243

32.5% 7.8% 38.3% 20.6% 0.8%

55001 - 70000 SEK 2004 146 146

2006 53 11 40 33 1 138

38.4% 8.0% 29.0% 23.9% 0.7%

Above 70001 SEK 2004 93 93

2006 29 5 48 31 1 114

25.4% 4.4% 42.1% 27.2% 0.9%
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Appendix 39: Number of trips to home done by the same individuals sorted by monthly 
household income who walked in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 3 0 3

2006 1 0 0 6 0 7

14.3% 0.0% 0.0% 85.7% 0.0%

10001 - 15000 SEK 2004 5 5

2006 00 0 0 5 2 7

0.0% 0.0% 0.0% 71.4% 28.6%

15001 - 25000 SEK 2004 2 2

2006 0 0 1 11 0 12

0.0% 0.0% 8.3% 91.7% 0.0%

25001 - 40000 SEK 2004 7 7

2006 2 0 3 33 1 39

5.1% 0.0% 7.7% 84.6% 2.6%

40001 - 55000 SEK 2004 8 8

2006 4 0 12 65 0 81

4.9% 0.0% 14.8% 80.2% 0.0%

55001 - 70000 SEK 2004 11 11

2006 1 1 16 68 0 86

1.2% 1.2% 18.6% 79.1% 0.0%

Above 70001 SEK 2004 3 3

2006 1 1 6 36 1 45

2.2% 2.2% 13.3% 80.0% 2.2%
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Appendix 40: Number of trips to home done by the same individuals sorted by type of 
occupation who used the car in 2004 and any mode in 2006 on weekdays  

Foot Car PT Other Total reappearing

C
or

do
n

2004 Gainfully employed 49 49

2006 Gainfully employed 0 28 20 0 48

MS 06 / change 0.0% 58.3% 41.7% 0.0%

2004 Pensioner 26 26

2006 Pensioner 1 16 12 0 29

MS 06 / change 3.4% 55.2% 41.4% 0.0%

2004 Other 15

2006 Other 0 6 0 0 6

MS 06 / change 0.0% 100.0% 0.0% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 228 228

2006 Gainfully employed 44 180 14 0 238

MS 06 / change 18.5% 75.6% 5.9% 0.0%

2004 Student 18 18

2006 Student 3 9 7 0 19

MS 06 / change 15.8% 47.4% 36.8% 0.0%

2004 Pensioner 172 172

2006 Pensioner 20 109 13 1 143

MS 06 / change 14.0% 76.2% 9.1% 0.7%

2004 Other 78 9

2006 Other 1 35 7 1 44

MS 06 / change 2.3% 79.5% 15.9% 2.3%
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Appendix 41: Number of shopping trips done by the same individuals sorted by age group 
who used PT in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

12-18 2004 3 3

2006 0 0 0 4 0 4

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

19-24 2004 7 7

2006 0 0 0 1 0 1

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

25-39 2004 42 42

2006 0 0 4 18 0 22

MS 06 / change 0.0% 0.0% 18.2% 81.8% 0.0%

40-64 2004 47 47

2006 3 0 4 28 0 35

MS 06 / change 8.6% 0.0% 11.4% 80.0% 0.0%

>65 2004 40 40

2006 0 0 1 21 1 23

MS 06 / change 0.0% 0.0% 4.3% 91.3% 4.3%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 10 10

2006 6 0 3 2 0 11

MS 06 / change 54.5% 0.0% 27.3% 18.2% 0.0%

19-24 2004 16 16

2006 5 0 2 7 0 14

MS 06 / change 35.7% 0.0% 14.3% 50.0% 0.0%

25-39 2004 42 42

2006 25 4 9 36 0 74

MS 06 / change 33.8% 5.4% 12.2% 48.6% 0.0%

40-64 2004 70 70

2006 40 0 19 41 1 101

MS 06 / change 39.6% 0.0% 18.8% 40.6% 1.0%

>65 2004 70 70

2006 14 0 11 33 2 60

MS 06 / change 23.3% 0.0% 18.3% 55.0% 3.3%
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Appendix 42: Number of shopping trips done by the same individuals sorted by type of 
occupation who used PT in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 57 57

2006 Gainfully employed 1 0 4 29 0 34

MS 06 / change 2.9% 0.0% 11.8% 85.3% 0.0%

2004 Student 12 12

2006 Student 0 0 1 6 0 7

MS 06 / change 0.0% 0.0% 14.3% 85.7% 0.0%

2004 Pensioner 56 0 56

2006 Pensioner 1 0 2 30 1 34

MS 06 / change 2.9% 0.0% 5.9% 88.2% 2.9%

2004 Other 13 2

2006 Other 1 0 1 8 0 10

MS 06 / change 10.0% 0.0% 10.0% 80.0% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 70 70

2006 Gainfully employed 37 0 18 43 0 98

MS 06 / change 37.8% 0.0% 18.4% 43.9% 0.0%

2004 Student 25 25

2006 Student 9 0 5 9 0 23

MS 06 / change 39.1% 0.0% 21.7% 39.1% 0.0%

2004 Pensioner 86 86

2006 Pensioner 27 0 14 47 2 90

MS 06 / change 30.0% 0.0% 15.6% 52.2% 2.2%

2004 Other 26 3

2006 Other 17 4 8 21 0 50

MS 06 / change 34.0% 8.0% 16.0% 42.0% 0.0%
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Appendix 43: Number of shopping trips done by the same individuals sorted by monthly 
household income who used PT in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 6 6

2006 1 0 0 1 0 2

50.0% 0.0% 0.0% 50.0% 0.0%

10001 - 15000 SEK 2004 23 23

2006 1 0 0 15 0 16

6.3% 0.0% 0.0% 93.8% 0.0%

15001 - 25000 SEK 2004 34 34

2006 0 0 1 20 0 21

0.0% 0.0% 4.8% 95.2% 0.0%

25001 - 40000 SEK 2004 39 39

2006 1 0 2 17 0 20

5.0% 0.0% 10.0% 85.0% 0.0%

40001 - 55000 SEK 2004 18 18

2006 0 0 2 8 1 11

0.0% 0.0% 18.2% 72.7% 9.1%

55001 - 70000 SEK 2004 10 10

2006 0 0 1 9 0 10

0.0% 0.0% 10.0% 90.0% 0.0%

Above 70001 SEK 2004 7 7

2006 0 0 3 1 0 4

0.0% 0.0% 75.0% 25.0% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 12 12

2006 1 0 1 2 0 4

25.0% 0.0% 25.0% 50.0% 0.0%

7501 - 10000 SEK 2004 24 24

2006 4 0 0 6 1 11

36.4% 0.0% 0.0% 54.5% 9.1%

10001 - 15000 SEK 2004 29 29

2006 13 0 4 16 0 33

39.4% 0.0% 12.1% 48.5% 0.0%

15001 - 25000 SEK 2004 41 41

2006 19 0 2 36 0 57

33.3% 0.0% 3.5% 63.2% 0.0%

25001 - 40000 SEK 2004 50 50

2006 20 4 18 16 0 58

34.5% 6.9% 31.0% 27.6% 0.0%

40001 - 55000 SEK 2004 23 23

2006 13 0 10 29 0 52

25.0% 0.0% 19.2% 55.8% 0.0%

55001 - 70000 SEK 2004 13 13

2006 6 0 4 6 1 17

35.3% 0.0% 23.5% 35.3% 5.9%

Above 70001 SEK 2004 10 10

2006 12 0 2 4 0 18

66.7% 0.0% 11.1% 22.2% 0.0%
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Appendix 44: Number of trips for visiting done by the same individuals sorted by age group 
who used the car in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

25-39 2004 10 10

2006 0 0 7 6 1 14

MS 06 / change 0.0% 0.0% 50.0% 42.9% 7.1%

40-64 2004 8 8

2006 0 0 7 1 0 8

MS 06 / change 0.0% 0.0% 87.5% 12.5% 0.0%

>65 2004 5 5

2006 0 0 2 1 0 3

MS 06 / change 0.0% 0.0% 66.7% 33.3% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 7 7

2006 7 0 0 0 0 7

MS 06 / change 100.0% 0.0% 0.0% 0.0% 0.0%

19-24 2004 21 21

2006 4 0 26 2 0 32

MS 06 / change 12.5% 0.0% 81.3% 6.3% 0.0%

25-39 2004 38 38

2006 0 0 27 4 0 31

MS 06 / change 0.0% 0.0% 87.1% 12.9% 0.0%

40-64 2004 47 47

2006 7 1 33 1 2 44

MS 06 / change 15.9% 2.3% 75.0% 2.3% 4.5%

>65 2004 19 19

2006 3 0 11 3 0 17

MS 06 / change 17.6% 0.0% 64.7% 17.6% 0.0%
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Appendix 45: Number of trips for visiting done by the same individuals sorted by gender who 
used the car in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other Total reappearing

C
or

do
n

2004 Men 15 15

2006 Men 0 0 12 3 0 15

MS 06 / change 0.0% 0.0% 80.0% 20.0% 0.0%

2004 Women 7 7

2006 Women 0 0 5 8 1 14

MS 06 / change 0.0% 0.0% 35.7% 57.1% 7.1%

N
o 

co
rd

on
 p

as
sa

ge

2004 Men 62 62

2006 Men 13 1 54 1 2 71

MS 06 / change 18.3% 1.4% 76.1% 1.4% 2.8%

2004 Women 70 70

2006 Women 9 0 43 9 0 61

MS 06 / change 14.8% 0.0% 70.5% 14.8% 0.0%
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Appendix 46: Number of trips for visiting done by the same individuals sorted by type of 
occupation who used the car in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 15 15

2006 Gainfully employed 0 0 14 5 1 20

MS 06 / change 0.0% 0.0% 70.0% 25.0% 5.0%

2004 Student 2 2

2006 Student 0 0 0 1 0 1

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 61 61

2006 Gainfully employed 9 0 47 2 0 58

MS 06 / change 15.5% 0.0% 81.0% 3.4% 0.0%

2004 Student 20 20

2006 Student 7 0 11 2 0 20

MS 06 / change 35.0% 0.0% 55.0% 10.0% 0.0%

2004 Pensioner 32 32

2006 Pensioner 5 1 24 3 2 35

MS 06 / change 14.3% 2.9% 68.6% 8.6% 5.7%

2004 Other 16 1

2006 Other 0 0 16 2 0 18

MS 06 / change 0.0% 0.0% 88.9% 11.1% 0.0%
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Appendix 47: Number of trips for visiting done by the same individuals sorted by monthly 
household income who used the car in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 3 3

2006 0 0 0 3 0 3

0.0% 0.0% 0.0% 100.0% 0.0%

10001 - 15000 SEK 2004 2 0 2

2006 0 0 1 1 0 2

0.0% 0.0% 50.0% 50.0% 0.0%

15001 - 25000 SEK 2004 4 4

2006 0 0 3 1 1 5

0.0% 0.0% 60.0% 20.0% 20.0%

25001 - 40000 SEK 2004 10 10

2006 0 0 10 5 0 15

0.0% 0.0% 66.7% 33.3% 0.0%

40001 - 55000 SEK 2004 3 3

2006 0 0 1 1 0 2

0.0% 0.0% 50.0% 50.0% 0.0%

Above 70001 SEK 2004 1 1

2006 0 0 1 0 0 1

0.0% 0.0% 100.0% 0.0% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing

7501 - 10000 SEK 2004 2 2

2006 0 3 2 0 5

0.0% 0.0% 60.0% 40.0% 0.0%

10001 - 15000 SEK 2004 6 6

2006 5 0 5 1 0 11

45.5% 0.0% 45.5% 9.1% 0.0%

15001 - 25000 SEK 2004 35 35

2006 2 1 30 5 0 38

5.3% 2.6% 78.9% 13.2% 0.0%

25001 - 40000 SEK 2004 50 50

2006 2 0 32 2 0 36

5.6% 0.0% 88.9% 5.6% 0.0%

40001 - 55000 SEK 2004 17 17

2006 4 0 9 0 2 15

26.7% 0.0% 60.0% 0.0% 13.3%

55001 - 70000 SEK 2004 7 7

2006 3 0 11 0 0 14

21.4% 0.0% 78.6% 0.0% 0.0%

Above 70001 SEK 2004 4 4

2006 1 0 2 0 0 3

33.3% 0.0% 66.7% 0.0% 0.0%
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Appendix 48: Number of trips for visiting done by the same individuals sorted by age group 
who used PT in 2004 and any mode in 2006 on weekdays

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

12-18 2004 5 5

2006 3 0 2 3 0 8

MS 06 / change 37.5% 0.0% 25.0% 37.5% 0.0%

19-24 2004 9 9

2006 0 0 0 4 0 4

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

25-39 2004 21 21

2006 0 0 2 16 0 18

MS 06 / change 0.0% 0.0% 11.1% 88.9% 0.0%

40-64 2004 9 9

2006 0 0 2 7 0 9

MS 06 / change 0.0% 0.0% 22.2% 77.8% 0.0%

>65 2004 6 6

2006 0 0 1 7 0 8

MS 06 / change 0.0% 0.0% 12.5% 87.5% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 20 20

2006 6 0 4 4 0 14

MS 06 / change 42.9% 0.0% 28.6% 28.6% 0.0%

19-24 2004 13 13

2006 3 0 3 15 0 21

MS 06 / change 14.3% 0.0% 14.3% 71.4% 0.0%

25-39 2004 18 18

2006 4 0 4 3 1 12

MS 06 / change 33.3% 0.0% 33.3% 25.0% 8.3%

40-64 2004 12 12

2006 4 0 1 6 0 11

MS 06 / change 36.4% 0.0% 9.1% 54.5% 0.0%

>65 2004 10 10

2006 0 0 0 8 0 8

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%
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Appendix 49: Number of trips for visiting done by the same individuals sorted by type of 
occupation who used PT in 2004 and any mode in 2006 on weekdays  

Foot Bike Car PT Other
Total 
reappearing

C
or

do
n

2004 Gainfully employed 29 29

2006 Gainfully employed 3 0 6 18 0 27

MS 06 / change 11.1% 0.0% 22.2% 66.7% 0.0%

2004 Student 12 12

2006 Student 0 0 0 7 0 7

MS 06 / change 0.0% 0.0% 0.0% 100.0% 0.0%

2004 Pensioner 7 7

2006 Pensioner 0 0 1 10 0 11

MS 06 / change 0.0% 0.0% 9.1% 90.9% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 19 19

2006 Gainfully employed 9 0 4 11 0 24

MS 06 / change 37.5% 0.0% 16.7% 45.8% 0.0%

2004 Student 30 30

2006 Student 6 0 7 10 1 24

MS 06 / change 25.0% 0.0% 29.2% 41.7% 4.2%

2004 Pensioner 14 14

2006 Pensioner 1 0 0 9 0 10

MS 06 / change 10.0% 0.0% 0.0% 90.0% 0.0%

2004 Other 8 8

2006 Other 1 0 0 5 0 5

MS 06 / change 16.6% 0.0% 0.0% 83.3% 0.0%
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Appendix 50: Number of trips for visiting done by the same individuals sorted by monthly 
household income who used PT in 2004 and any mode in 2006 on 
weekdays

Year Foot Bike Car PT Other
Total 
reappearing

C
or

do
n 

pa
ss

ag
e

7501 - 10000 SEK 2004 2 2

2006 0 0 0 1 0 1

0.0% 0.0% 0.0% 100.0% 0.0%

10001 - 15000 SEK 2004 4 4

2006 0 0 0 2 0 2

0.0% 0.0% 0.0% 100.0% 0.0%

15001 - 25000 SEK 2004 6 6

2006 0 0 0 11 0 11

0.0% 0.0% 0.0% 100.0% 0.0%

25001 - 40000 SEK 2004 19 19

2006 0 0 0 10 0 10

0.0% 0.0% 0.0% 100.0% 0.0%

40001 - 55000 SEK 2004 10 10

2006 3 0 5 3 0 11

27.3% 0.0% 45.5% 27.3% 0.0%

55001 - 70000 SEK 2004 5 5

2006 0 0 0 2 0 2

0.0% 0.0% 0.0% 100.0% 0.0%

Above 70001 SEK 2004 5 5

2006 0 0 1 5 0 6

0.0% 0.0% 16.7% 83.3% 0.0%
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Year Foot Bike Car PT Other
Total 
reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 8 8

2006 0 0 3 2 0 5

0.0% 0.0% 60.0% 40.0% 0.0%

7501 - 10000 SEK 2004 4 4

2006 0 0 0 4 0 4

0.0% 0.0% 0.0% 100.0% 0.0%

10001 - 15000 SEK 2004 11 11

2006 0 0 0 6 0 6

0.0% 0.0% 0.0% 100.0% 0.0%

15001 - 25000 SEK 2004 18 18

2006 10 0 3 16 0 29

34.5% 0.0% 10.3% 55.2% 0.0%

25001 - 40000 SEK 2004 15 15

2006 1 0 0 6 0 7

14.3% 0.0% 0.0% 85.7% 0.0%

40001 - 55000 SEK 2004 11 11

2006 6 0 2 2 1 11

54.5% 0.0% 18.2% 18.2% 9.1%

55001 - 70000 SEK 2004 2 2

2006 0 0 3 0 0 3

0.0% 0.0% 100.0% 0.0% 0.0%

Above 70001 SEK 2004 1 1

2006 0 0 1 0 0 1

0.0% 0.0% 100.0% 0.0% 0.0%
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Appendix 51: Number of trips for shopping done by the same individuals sorted by type of 
occupation who used the car in 2004 and any mode in 2006 on weekdays  

Foot Car PT Other Total reappearing

C
or

do
n

2004 Gainfully employed 49 49

2006 Gainfully employed 0 28 20 0 48

MS 06 / change 0.0% 58.3% 41.7% 0.0%

2004 Pensioner 26 26

2006 Pensioner 1 16 12 0 29

MS 06 / change 3.4% 55.2% 41.4% 0.0%

2004 Pensioner 15 15

2006 Pensioner 0 6 0 0 6

MS 06 / change 0.0% 100.0% 0.0% 0.0%

N
o 

co
rd

on
 p

as
sa

ge

2004 Gainfully employed 228 228

2006 Gainfully employed 44 180 14 0 238

MS 06 / change 18.5% 75.6% 5.9% 0.0%

2004 Student 18 18

2006 Student 3 9 7 0 19

MS 06 / change 15.8% 47.4% 36.8% 0.0%

2004 Pensioner 172 172

2006 Pensioner 20 109 13 1 143

MS 06 / change 14.0% 76.2% 9.1% 0.7%

2004 Other 78 78

2006 Other 1 35 7 1 44

MS 06 / change 2.3% 79.5% 15.9% 2.3%
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Appendix 52: Number of trips for leisure done by the same individuals sorted by age group 
who used PT in 2004 and any mode in 2006 on weekdays

Foot Car PT Other Total reappearing

C
or

do
n 

pa
ss

ag
e

12-18 2004 26 26

2006 1 2 5 0 8

MS 06 / change 13% 25% 63% 0% 100%

19-24 2004 15 15

2006 0 0 15 0 15

MS 06 / change 0% 0% 100% 0% 100%

25-39 2004 52 52

2006 0 7 24 2 33

MS 06 / change 0% 21% 73% 6% 100%

40-64 2004 44 44

2006 0 1 14 1 16

MS 06 / change 0% 6% 88% 6% 100%

>65 2004 31 31

2006 0 0 27 1 28

MS 06 / change 0% 0% 96% 4% 100%

N
o 

co
rd

on
 p

as
sa

ge

12-18 2004 0 44 44

2006 10 20 31 0 61

MS 06 / change 16% 33% 51% 0% 100%

19-24 2004 22 22

2006 6 3 11 0 20

MS 06 / change 30% 15% 55% 0% 100%

25-39 2004 47 47

2006 34 9 27 3 73

MS 06 / change 47% 12% 37% 4% 100%

40-64 2004 39 39

2006 16 11 19 1 47

MS 06 / change 34% 23% 40% 2% 100%

>65 2004 28 28

2006 5 10 17 1 33

MS 06 / change 15% 30% 52% 3% 100%
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Appendix 53: Number of trips for leisure done by the same individuals sorted by monthly 
household income who used PT in 2004 and any mode in 2006 on 
weekdays

Year Foot Car PT Other Total reappearing

C
or

do
n 

pa
ss

ag
e

0 - 7500 SEK 2004 8 8

2006 0 0 1 0 1

0.0% 0.0% 100.0% 0.0%

7501 - 10000 SEK 2004 7 7

2006 0 0 7 0 7

0.0% 0.0% 100.0% 0.0%

10001 - 15000 SEK 2004 17 17

2006 0 0 8 0 8

0.0% 0.0% 100.0% 0.0%

15001 - 25000 SEK 2004 31 31

2006 0 0 19 4 23

0.0% 0.0% 82.6% 17.4%

25001 - 40000 SEK 2004 40 40

2006 1 0 29 0 30

3.3% 0.0% 96.7% 0.0%

40001 - 55000 SEK 2004 30 30

2006 0 4 12 1 17

0.0% 23.5% 70.6% 5.9%

55001 - 70000 SEK 2004 15 15

2006 0 4 5 0 9

0.0% 44.4% 55.6% 0.0%

Above 70001 SEK 2004 15 15

2006 0 2 2 0 4

0.0% 50.0% 50.0% 0.0%
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Year Foot Car PT Other Total reappearing
N

o 
co

rd
on

 p
as

sa
ge

0 - 7500 SEK 2004 4 4

2006 0 1 2 0 3

0.0% 33.3% 66.7% 0.0%

7501 - 10000 SEK 2004 11 11

2006 2 1 10 1 14

14.3% 7.1% 71.4% 7.1%

10001 - 15000 SEK 2004 12 12

2006 13 4 9 0 26

50.0% 15.4% 34.6% 0.0%

15001 - 25000 SEK 2004 39 39

2006 15 7 11 1 34

44.1% 20.6% 32.4% 2.9%

25001 - 40000 SEK 2004 54 54

2006 15 11 31 3 60

25.0% 18.3% 51.7% 5.0%

40001 - 55000 SEK 2004 25 25

2006 12 8 16 0 36

33.3% 22.2% 44.4% 0.0%

55001 - 70000 SEK 2004 12 12

2006 9 11 10 0 30

30.0% 36.7% 33.3% 0.0%

Above 70001 SEK 2004 17 17

2006 6 7 12 0 25

24.0% 28.0% 48.0% 0.0%
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