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ABSTRACT 

 

This thesis analyzes the current transport situation of Arlanda Airport and the two main cities 

that Arlanda is located between, Stockholm and Uppsala. The purpose of the thesis is to study 

the efficiency of the different transport alternatives and also to relate it with their current 

market shares.  

Besides, in order to do a deeper analysis of Arlanda Airport connectivity some of the busiest 

airports transport links have been analyzed in terms of availability of different transport 

alternatives, distance to the city centers and market shares. 

Because of the high number of cars that currently go to Arlanda, there is a need to reduce the 

emissions of carbon dioxide. To this end, a prediction of the demand in ten years has been 

carried out to see what improvements have to be done to make Arlanda a more environmentally 

friendly airport. The methodology used in order to forecast the demand has been based on a 

survey conducted at a single point to regular users of the public transportation system.  

The improvement of the connectivity of Arlanda Airport via public transport alternatives will 

not only affect the distribution of the current market shares, but also represents a key strategy 

for pursuing Arlanda’s leadership in achieving environmental goals.    

 

Key words: connectivity, accessibility, airport link, demand, market share, Arlanda Airport, 

public transport, environment. 
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FOREWORD 

 

This thesis is the result of the research work I carried out during the last semester of my 

university studies in order to achieve the degree in Civil Engineering. This thesis was done at the 

division of Transport and Logistics at Kungliga Tekniska Högskolan (KTH) during the months of 

February to June 2015. The purpose of the research is to study the connectivity of Arlanda 

Airport, the busiest airport in Sweden, and to analyze the possibility of improvement in terms of 

the demand and the environmental issues. 

 

Since the first moment I arrived to Stockholm, I was fascinated by a high-speed train that 

allowed me to be in the center of the city in less than half an hour. I asked myself then if this was 

a profitable alternative of transport and which was the profile of the traveler that habitually 

chooses this alternative among all the others. This was one of the reasons that motivated me to 

do more research about how other airports and their transport links work, as well as my 

interests in related courses I had taken in my home university which made me think about 

proposing this thesis. 

 

I am deeply grateful to my supervisor Anders Lindahl for providing me very helpful guidance 

and reviews throughout this time. Thank you for helping me to structure my ideas and making 

me feel always more confident about my work. I would also like to express my gratitude to my 

thesis reader, Albania Nissan, for giving me the possibility to carrying through my thesis at KTH. 

 

Last but not least important, I would like to thank my family for their support and for 

encouraging me to face all kind of situations and helping me in achieving my goals. 

 

 

Cristina Mestre 

Stockholm, June 2015 
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ABBREVIATIONS AND EXPLANATIONS 

 

ACS Airport City Stockholm 

AMS Amsterdam Airport Schiphol 

ARL Stockholm Arlanda Airport 

ATL Hartsfield-Jackson Atlanta International Airport 

BAR Barcelona-El Prat Airport  

CDG Paris Charles de Gaulle Airport 

FRA Frankfurt Airport  

LHR London Heathrow Airport 

LGW Gatwick Airport 

MAD Adolfo Suárez Madrid–Barajas Airport  

MUC Munich Airport  

NRT Narita International Airport 

PEK Beijing Capital International Airport 

PVG Shanghai Pudong International Airport 

Pax Total number of passengers 

N/A “Not available” option in a survey question 

 

Arlanda Express   High-speed train operated by A-Train. 

SL – Storstockholms Lokaltrafik  Company that owns the Stockholm Public Transport. 

SJ – Statens Järnvägar   Swedish National Railway, owned by the government. 

Stockholmståg  Stockholm commuter service on behalf of SL. 

UL - Upplands Lokaltrafik  Company that runs the Public Transport in Uppsala. 

http://en.wikipedia.org/w/index.php?title=Stockholmst%C3%A5g&action=edit&redlink=1
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1 FRAME 

1.1 INTRODUCTION 

Arlanda is the busiest international airport in Sweden. It was utilized by close to 22.5 million 

passengers in 2014 and had an 8.6% increase in number of passengers with respect to the 

previous year. Furthermore, by January 2015, Stockholm Arlanda Airport occupancy has grown 

30% over the past five years, which represents the biggest growth among the European airports.   

The Airport City Stockholm (ACS), which corresponds to the airport area and its surroundings, is 

expected to grow in the following years, contributing also to the growth of Arlanda’s occupancy.                 

 

Figure1. Arlanda Airport occupancy (Swedavia, 2014) 

The airport has four terminals connected to Stockholm by many transportation alternatives. 

Arlanda Airport has three train stations. Arlanda Central Station is the one operated by SJ and 

connects the airport with whole Scandinavia by regional and intercity trains and since 2013 also 

by Stockholm commuter train, which is operated by Stockholmståg. The other two stations are 

Arlanda North Station and Arlanda South Station, both operated exclusively by Arlanda Express. 

The airport is also reachable by bus. The main company is Flygbussarna and they stop at all 

terminals considering the fact that terminals 2 and 3 have a common zone where buses stop.    

SL also operates in Arlanda with many bus lines departing from all the terminals and connecting 

with several areas. A six kilometer road link connects Arlanda with the highway E4 that 

stretches between north of Stockholm and Stockholm city, allowing passengers to easily reach 

the airport by private car and taxi. 

 

1.2 AIM AND OBJECTIVES 

The purpose of this thesis can be defined by three main aims: 

- To analyze the efficiency of the different types of public transportation connecting the two 

cities that Arlanda is located between; Stockholm and Uppsala. The objective is to make a 

comparison between some of the most accessible airports in the world to see if other cities have 

http://en.wikipedia.org/w/index.php?title=Stockholmst%C3%A5g&action=edit&redlink=1
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developed a better connectivity with their airports. The results that are intended to find are to 

see if airports tend to promote one of the modes versus the others as the best alternative to get 

to the airport, i.e. if the high-speed train should be potentiated. 

- To know the market shares of each transport alternative and find any possible relation 

between the kind of passenger and the chosen alternative. 

- To predict how the demand will be in the next ten years in order to be able to state what 

changes can be done in the transport systems to improve the connectivity with Arlanda Airport 

in the future. The aim is also to study the possibility to make the transport to Arlanda more 

environmentally friendly. 

 

1.3 METHODOLOGY 

To compare the transportation to Arlanda with other airports, information of the different 

alternatives and their characteristics in the corresponding websites was found. The criteria to 

select these airports was done choosing the ones with the largest number of passengers and also 

known for having a good transport system that communicates the airport with the city center. 

The insights gained with this analysis have been used to study its application in Arlanda Airport.               

In order to know the market shares, a survey has been done to passengers who travel to 

Arlanda. By doing this survey, it is being looked for what kind of person uses what kind of 

transport in terms of if he or she is traveling alone or accompanied, age, occupation, final 

destination and also the place where they started the journey. 

The demand forecast has been estimated with a trip generation for 2025 (the horizon of the 

analysis) from past and current conditions. This requires a significant data, including socio-

economic characteristics and specific mobility. The main attributes that have been considered 

are the time of the trips, the price, which is the reason of the trip (leisure, business, etc.), 

individual travelers or people traveling with groups. The information obtained from the survey 

has been combined by a cross-classification model. 

 

1.4 LIMITATIONS 

Stockholm can be reached by two other airports, Bromma and Skavsta, whose occupancy is 

lower than Arlanda and not taken into account in this thesis, as well as the factors affecting 

passengers’ decision when choosing one of the three airports. This thesis is not focusing on the 

accessibility to Arlanda from the different communes is. The idea is to improve the connectivity 

to the airport from all areas in general but not analyzing which ones are worse connected than 

the others. The possibility of extending the Arlanda Express to Uppsala it is not considered and 

neither the fact on how the public transportation would be affected if passengers change their 

habits of choosing one alternative, for instance using the Arlanda Express more. 
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2 LITERATURE ANALYSIS 

The accessibility to airports has been analyzed in a number of studies since it is of interest for 

airports, airlines, governments and researchers.  Accessibility can be thought of as the capacity 

of a location, in this case Arlanda airport, to be reached from other locations and it is inversely 

related to the generalized costs associated with this access (A. Reynolds-Feighan, 2006). The 

airport ground access modes consist of both personal and public transportation systems. The 

road-based systems, which use streets, road links and highways as the thoroughfare, include 

private cars, taxis and different types of buses (regular and express shuttle buses). In addition, 

public transportation systems may include rail-based systems that can be classified in two 

groups. The first is represented by commuter trains usually connecting the airport with different 

areas and the main cities. The other is a high-speed train at a national or international scale 

which will significantly increase the accessibility of the airport. 

 

Service Service type Definition Example 
 

City / Urban 
 

Dedicated airport 
to city-center line 

Dedicated rail service directly 
from a city-center to the 
airport, without needing to 
change trains, mostly without 
intermediate stops. 

Stockholm-Arlanda 
(ARN): Arlanda Express 

 
Metro 

Urban public transport service 
provided by metro, with a 
station at the airport. 

London-Heathrow (LHR): 
London Underground's 
Piccadilly Line 

 
Light rail / tram Urban public service provided 

by light rail or tram, with a 
stop at the airport 

London-City (LCY): 
Docklands Light Railway 

 
National 
railway 
network 

 
Regional / 
suburban trains 

Public transport service 
provided by local or suburban 
trains with a station at the 
airport 

Stockholm-Arlanda 
(ARN): Upptåget service 

 
Long-distance 
conventional 

Long-distance transport 
service provided by 
conventional trains with a 
station at the airport 

Zurich (ZRH): InteRegio 
and Intercity services by 
SBB- CFF-FFS 

 
High-speed trains 

Long-distance transport 
service provided by high-speed 
trains with a station at the 
airport 

Paris-CDG (CDG): Ligne 
Grande Vitesse 
Interconnexion Est 

Table1. Categorization of airport rail links (Costa J., 2010)  

 

2.1 FACTORS INFLUENCING ACCESS MODE CHOICE BEHAVIOUR 

Some of the factors that might play a role in the passengers’ choice of the access mode and can 

be assumed are: 

- Availability: Which access modes are available? This includes public transportation 

and also the traveler’s possibility to drive or have a ride to the airport by a relative. 
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- Access time: How long does it take to reach the airport? This also includes the 

average waiting time and the time of the transfer in case there is more than one 

mode involved. Good access to transport terminals is a key element in the 

competitiveness of the different modes. The traveler will necessarily not choose the 

mode that goes over the shortest distance but rather the fastest mode. 

- Access cost: How much is it to travel from the center to the airport? In case of 

traveling by car, it will also include the cost of parking. 

- Frequency: How often is the service provided? It can be seen as the amount of time 

that a trip increases in case we miss the scheduled bus or train.  It is only applicable 

for the public transportation modes. 

- Comfort: In public transportation, how easy it is to travel, how many transfers are 

required, is it possible to get a seat and access easily with luggage, etc.? 

- Reliability: How reliable is the travel time in terms of how much earlier do we need 

to depart in order to make sure we will not miss our flight? 

 

Gosling (2008) did a review of the airport ground access mode choice models. Besides 

availability, all modes in his review used access time and access cost as explanatory variables. 

However, any model has explicit variables that refer to the travel time reliability of each mode. 

Gosling concluded that there is no clear consensus on which explanatory variables should be 

included in the model. A number of issues are still open, including what the influence of the 

travelers’ income is and how to deal with the rental car use. It is also important to point out that 

these models were designed based on nine particular airports and might not be transferred to 

other ones. 

 

2.2 AIRPORT RAIL LINKS 

Kowenhoven (2008) analyses how rail links are increasing its presence to connect the airports 

with cities in many different countries since the last decades.  He also studies which is the most 

popular type of rail link in every case, differentiating between high-speed trains, metro systems 

and regional rail connections. It can be stated that fast dedicated trains are increasingly 

developing across Europe and Asia, whereas regional rail connections are in general the most 

common type of connection. In his paper work it can be seen the classification of the types of rail 

links in only three groups that are fasted dedicated trains, regional trains and metro. 
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2.3 INTERNATIONAL FRAMEWORK 

In order to know what is the market share, we first observe the chosen modes of transportation 

for a selection of major airports. 

 

Table2. Access mode shares for a selection of airports  

 

The table shows that for all these airports, the most important modes of access are car, taxi, rail 

and bus. The wide range of market shares of each mode indicates that the passengers’ choice 

behavior differs significantly between airports. 

Car shares within this selection range from 7.5% for Hong Kong (due to a general policy to 

discourage car use, heavy congestion and the existence of toll roads) to 79% (including taxi) for 

Chicago O’Hare (due to low prices for parking and a general low public transport modal share). 

Rail shares range from 4% for the metro in Chicago to 40.8% for the combined rail services in 

Tokyo (due to road congestion, limited parking and high taxi costs) and 41% for the high-speed 

Flytoget service in Oslo. Bus shares range from 6% in Frankfurt to 47.4% in Hong Kong while in 

taxi shares range from 6% in Oslo (due to the long distance to the airport and corresponding 

high prices) to 27% for Paris Orly. 
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The current analysis assesses accessibility in terms of the road and railway network. 

Some of the busiest airports in the world are analyzed and grouped in terms of market share in 

order to see if there is any type of pattern. The following tables include the best transport 

alternatives from each airport to the center of the city in means of time, frequency and price. 

GROUP 1: AIPORTS IN EUROPE WITH DEDICATED RAIL LINKS  

LONDON HEATHROW AIRPORT  

 
Alternative 

Distance Time (journey only) Price Frequency 

27 km Min Euro Min 

1 Heathrow Express 17 30 15 

2 Heathrow Connect 25 14 30 

3 Subway 50 8 10 

4 Airport Shuttle bus (National Express) 45 8.7 30 

5 Shuttle taxi 45 55 - 
 

GATWICK AIRPORT  

 
Alternative 

Distance Time (journey only) Price Frequency 

52 km Min Euro Min 

1 Gatwick Express 30 25 15 

2 Southern (4 stops) 38 21 5 

4 Airport Shuttle bus (National Express) 110 13.8 50-60 

5 Shuttle taxi 90 80 - 
 

FRANKFURT AIRPORT 

 
Alternative 

Distance Time (journey only) Price Frequency 

12 km Min Euro Min 

1 Inter City Express (ICE) 11 13 15-20 

2 S-Bahn 21 4.55 15 

5 Shuttle taxi 20 25 - 

7 Regular bus (RMV #61) 45 4,55 15 
 

AMSTERDAM AIRPORT SCHIPHOL 

 
Alternative 

Distance Time (journey only) Price Frequency 

17 km Min Euro Min 

1 Intercity direct 15 4.1 30 

2 NS Train 20 4.1 15 

4 Airport Shuttle bus (Airport Express) 30 5 15 

5 Shuttle taxi 25 30 - 

 

GROUP 2: AIRPORTS IN EUROPE WITH REGIONAL RAIL LINKS 

MUNICH AIRPORT 

 
Alternative 

Distance Time (journey only) Price Frequency 

38 km Min Euro Min 

2 S-Bahn 42 10.8 10 
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4 Airport Shuttle bus (Lufthansa) 45 10.5 20 

5 Shuttle taxi 35 55 - 
 

PARIS CHARLES DE GAULLE AIRPORT 

 
Alternative 

Distance Time (journey only) Price Frequency 

26 km Min Euro Min 

2 Train (RER) 30 10 10-20 

4 Airport Shuttle bus (RoissyBus) 75 11 15-20 

5 Shuttle taxi 45 50 - 

7 Regular bus (RATP #350) 70 6  
 

BARCELONA-EL PRAT AIRPORT 

 
Alternative 

Distance Time (journey only) Price Frequency 

20 km Min Euro Min 

2 Train (Rodalies) 26 2.15 30 

4 Airport Shuttle bus (Aerobús) 35 5.9 5 

5 Shuttle taxi 18 30 - 

 

GROUP 3: AIRPORTS IN THE UNITED STATES 

HARTSFIELD-JACKSON ATLANTAINTERNATIONAL AIRPORT 

 
Alternative 

Distance Time (journey only) Price Frequency 

15 km Min Euro Min 

2 Train (MARTA) 25 2.4  

4 Airport Shuttle bus (SuperShuttle) 15 16  

5 Shuttle taxi 15 30 - 

 

GROUP 4: AIRPORTS WITH HIGH-SPEED RAIL LINKS IN ASIA 

NARITA INTERNATIONAL AIRPORT 

 
Alternative 

Distance Time (journey only) Price Frequency 

80 km Min Euro Min 

1 Keisei Skyliner (+transfer to JR train)   55 25  

2 Access Express (+ transfer to JR train) 80 11  

4 Airport Limousine 90 23.3  

5 Shuttle taxi 80 150 - 

 

(*) The different alternatives have been numbered following this criterion: 

1. High-speed train 

2. Train 

3. Subway 

4. Airport Shuttle bus 

5. Shuttle taxi 

7. City public transportation 
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2.4 CASE STUDY RESULTS. APPLICATIONS TO ARLANDA 

Analyzing the data from the different studied airports, we can state some facts: 

- Some airports (Heathrow, Gatwick and Amsterdam) combine direct high-speed trains 

with other trains that stop a few times in between.  The difference in time between the 

two journeys is less than 8 minutes in all cases and the difference in price can be none 

(Amsterdam) or for example half price (Heathrow).  

- Generally the Shuttle bus is the alternative that takes more time and contradictorily it 

results to not be the cheapest option. Only in the case of London, to choose the slowest 

alternative is rewarded with a lower price.  

- Cities with access to the airport with subway do not prove to offer a fast journey or to be 

one of the most economically attractive alternatives. 

- The Shuttle Taxi is always the most expensive option but offers the possibility to travel 

door-to-door and since it can be booked, we can consider there is no waiting time. 

Especially in big cities, where traffic is dense especially in the rush hour, taxi can result 

to be one of the alternatives that take more time. 
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3 CURRENT ARLANDA SITUATION ANALYSIS 

3.1 ARLANDA AIRPORT CHARACTERISTICS 

Arlanda airport has four passenger terminals of which Terminals 2 and 5 are mostly used for 

international flights whereas domestic flights are in Terminals 3 and 4. 

There is an area with restaurants, shops and other facilities called “Sky City” and another area 

labeled as “Cargo City”. The area is located in the southern side of the airport and is operated by 

companies such as DHL, the Swedish Postal Service, FedEx and UPS. 

Figure2. Arlanda Airport overview  

 

3.2 TRANSPORT ALTERNATIVES 

The trip from Arlanda airport to Stockholm city center can be done by using the following 

alternatives: Arlanda Express, commuter train, SL Public transportation, Airport Shuttle bus, 

Shuttle taxi and private car.  

 Alternative Description 
1 

Arlanda Express 
High-speed train without stops in between Arlanda and central 
Stockholm. 

2 Commuter train (Pendeltåg) SL card with extra fee in order to have access to the airport. 
3 Long distance train Train provided by SJ. 
4 Airport Shuttle bus Flygbussarna. Departs from the bus station “City terminalen”. 
5 Shuttle taxi Door to door service. Waiting time is assumed to be zero. 

6 Private car Includes parking for short or long saying. No waiting time. 

7 City public transport SL card with no extra fee. Includes train to Märsta and bus 583. 
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Alternative 

Distance Time (journey only) Price Frequency 

42 km Min SEK Min 

1 Arlanda Express 20 200 15 

2 Commuter train (Pendeltåg) 37 145 30 

3 Long distance train 21 206 120 

4 Airport Shuttle bus (Flygbussarna) 45 99 10-15 

5 Shuttle taxi 40 500 - 

6 Private car 40  - 

7 City public transport (via Märsta) 60 36 15-25 

Table3. Arlanda access modes from Stockholm central station 

The trip from Arlanda airport to Uppsala can be done using the following alternatives: 

commuter train, long distance train, regular buses, taxi and private car. 

 Alternative Description 
2 Commuter train (Pendeltåg) SL card with extra fee in order to have access to the airport. 
3 Long distance train Train provided by SJ. 
5 Shuttle taxi Door to door service. Waiting time is assumed to be zero. 

6 Private car Includes parking for short or long saying. No waiting time. 

7 City public transport UL card with the payment of an Arlanda supplement. 
 

 
Alternative 

Distance Time (journey only) Price Frequency 

36 km Min SEK Min 

2 Commuter train (Pendeltåg) 18 160 30 

3 Long distance train 20 174 60 

5 Shuttle taxi 35 400 - 

6 Private car 35  - 

7 City public transport (Bus #801) 47 79 30 

Table4. Arlanda access modes from Uppsala 

 

 

Figure3. Location of the different alternatives 

2 3 

 

1 
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4 

 
7 

 

6 
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3.3 TYPES OF PASSENGERS 

We can group the passengers going to Arlanda in many different ways. They can travel alone or 

accompanied and also for many reasons, such as leisure, work or for example to visit relatives. If 

they travel for business it is more probable that they visit the airport in any working day 

between Mondays to Fridays morning. If they go on holidays, however, they might go to Arlanda 

on a Thursday or Friday.  

Business travelers also generally have a stronger preference for taxi since they are willing to pay 

for this more expensive mode in order to prevent transfers and save access travel time.  

Depending on the destination of the flight, we can classify passengers in three groups. 

Passengers can take domestic flights, flights within the EU or international flights outside the EU.  

The purpose of the trip, the length of the stay and the destination will condition the need of more 

or less pieces of luggage and this might be a determining factor when it comes to choose one 

alternative to go to Arlanda.  

 

3.4 PARKING SITUATION 

Arlanda airport parking is composed of around 22,000 parking spots distributed in different 

areas offering travelers the possibility to park in a very short walking distance to the terminal 

where they are departing from. The different parking options also differ in the pricing. 

The offered parking areas close to the terminals are: 

- SkyCity garage. Centrally-located heated garage close to Sky City and terminals 4 and 5. 

- Multi-storey car parks P21, P22 and P41. Directly connected to terminals 2, 3 and 4. 

- Outdoor parking P25, P45 and P46. Close to terminals 2, 3, 4 and SkyCity. 

- Muli-storey car parks P51, P53 Directly connected to terminal 5. 

- Outdoor parkings P55, P56 and P59. Close to terminal 5. 

It also has two low-price parking called Alfa and Beta that are destined for long stays. A free bus 

service to access directly to the terminals is offered for the passengers who choose this option. 

 

Arlanda airport is one of the world leaders in achieving environmental goals and one of its aims 

now is to not be emitting any fossil carbon dioxide at all in 2020. However, the high occupancy of 

Arlanda’s parking makes it difficult to reduce the emission of carbon dioxide. 

A number of large parking spots are located around the terminals and prove the prime role of 

the passengers choosing the car over the other public transportation modes to reach the airport. 

This brings us to consider what would be the maximum number of cars that should be allowed 

to go to Arlanda in 2025 (horizon of the analysis). 
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Figure4. Arlanda airport parking 

 

 

Apart from proposing the estimation of the maximum number of cars that should be allowed to 

enter in Arlanda, some suggestions are made with the aim to reduce the carbon dioxide 

emissions due to the accessibility: 

- Promoting the shift towards public transportation by competing with the huge discounts 

that drives traffic. The airport should also work more with running passengers to public 

transport. 

- A taxi operation agreement to control the number of taxis working at Arlanda. 

- Replacing a part of the vehicle fleet by hybrid, electric and battery electric vehicles. 

- Significant modal shift towards public transport combined with the introduction of 

hybrid and battery electric buses. 
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4 DATA 

4.1 INTERNATIONAL FRAMEWORK 
 

Continent Existing Proposed No. of Airports 

Oceania 

Asia 

Europe 

North 
America 

 

South 
America 

 

Africa 

2         (40.0%) 
 

14        (40.0%) 
 
 

29        (64.4%) 
 
 

12        (20.3%) 
 

0          (0.0%) 
 

0          (0.0%) 

0             (0.0%) 
 

8            (22.9%) 
 
 

4             (8.9%) 
 
 

6            (10.2%) 
 

0             (0.0%) 
 

0             (0.0%) 

5             (3.3%) 
 

35           (23.3%) 
 
 

45           (30.0%) 
 
 

59           (39.3%) 
 

4             (2.7%) 
 

2             (1.3%) 

Total 58        (38.7%) 18           (12.0%) 150          (100.0%) 

Table5. Airport rail links by continent (top 150 airports by passenger numbers) (Kowenhoven) 
 
 

Continent Fast dedicated Regional Metro 

Oceania 

Asia 

Europe 

North 
America 

 

South 
America 

 

Africa 

0          (0.0%) 
 

2         (28.6%) 
 
 

5         (71.4%) 
 
 

0          (0.0%) 
 

0          (0.0%) 
 

0          (0.0%) 

2             (5.6%) 
 

6            (16.7%) 
 
 

20           (55.6%) 
 
 

8            (22.2%) 
 

0             (0.0%) 
 

0             (0.0%) 

0             (0.0%) 
 

5            (35.7%) 
 
 

5            (35.7%) 
 
 

4            (28.6%) 
 

0             (0.0%) 
 

0             (0.0%) 

Total 7        (100.0%) 36          (100.0%) 14          (100.0%) 

Table6. Breakdown of rail links by type and continent (Kowenhoven 2008) 

 

In Table 5 all the shown percentages are referred to the 150 busiest airports in the world. For 

example, Europe already has the 64% of the top 150 airports with an existing rail link and 

another 9% actively pursuing such a link.  By comparison, in North America only a 20% of the 

150 busiest airports have rail links. 

Attending to the values in Table 5, Europe is currently the continent with the highest number of 

airport rail links, followed by Asia and North America respectively. Within continents there are 

also significant differences between countries, as for example the case of Japan, that has been 

actively pursuing airport rail links compared to China, with still only a few rail links. 

As shown in Table 6, regional rail connections can be assumed as the most common type of 

connection. However, fast dedicated rail links (specialized airport to city-center links) are 

increasingly being introduced in Europe and Asia in particular. 
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Figure5. Linear relation between the distance airport-city and each market share 

Attending to the results in Figure 2, there is not a clear relationship between how far the airport 

is located from the city and the share of a certain mode of transport. However, in the case of the 

high-speed rail (diagram 4), it exists an evident correlation between distance and market share.  
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4.2 ARLANDA MARKET SHARE 

The following figures show the market share of the last three years and also which are the five 

most usual points from where passengers start their journey, either using the private car or the 

public transportation. 

 

Figure6. Market share for years 2012, 2013 and 2014 (Swedavia Swedish Airports 2015) 

 

Figure7. Top five starting points for travelers going to Arlanda (Swedavia Swedish Airports 2015) 

 

 

In order to use this information in the following sections the groups “Car Parked”, “Car 

Returning” and “Taxi” have been gathered in one unique group.  

It is also necessary to define the other terms. The group “Bus” includes both the Airport Shuttle 

bus (Flybussarna) and the local buses (SL). Finally, as the term “Train” it is considered the four 

following alternatives: Arlanda Express, the long distance train (SJ), the commuter train direct to 

Arlanda (Pendeltåg) and also the trips that consist of the combination of a bus and a commuter 

train to Märsta.  

 

 

 

 

TOP FIVE STARTING POINTS TOP FIVE STARTING POINTS 

Stockholm 
Uppsala 

Solna 
Täby 

Sollentuna 

CAR 

Stockholm 
Uppsala 
Sigtuna 

Solna 
Västerås 

PUBLIC TRANSPORT 
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5 STUDY OF THE DEMAND 

A choice experiment was developed by surveying travelers who have recently been in Arlanda 

airport to see which kind of mode they chose to go to Arlanda and if they follow any kind of 

pattern. In this survey respondents are asked to have their latest trip in mind. A question about 

which mode they think will be the best in five years is also included in order to make them put 

an effort to think when making the choice and also see if the selected answers match with the 

mode they actually used in the last trip to Arlanda.  

Some of the results obtained from the surveys: 

COMPARISON BETWEEN THE CHOSEN AND THE PREFERRED ALTERNATIVES 

Alternative Passengers 2015 Passengers 2020 

Arlanda Express 69 124 

Airport Shuttle bus (Flygbussarna) 41 18 

Long distance train (SJ) 3 7 

Taxi 15 9 

Commuter train to Märsta and bus (SL) 95 40 

Commuter train to Arlanda (Pendeltåg) 22 51 

Bus (SL) 10 9 

Private car 22 11 

N/A - 8 
TOTAL 277 277 

Table7. Number of passengers using each alternative 

 

Figure8. Market share of the study 

Choice comparison Num. passengers % 

Same alternative 111 40 
Different alternative 158 57 
N/A 8 3 

Total 277 

Table8. Number of passengers who used their preferred alternative 
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RELATION BETWEEN THE TOTAL AND REGULAR PASSENGERS MARKET SHARES 

In order to realize a more specific analysis of the passengers who frequently travel to Arlanda 

there have been differentiated between two groups: regular and no regular users. Regular users 

have been defined as the travelers who go to Arlanda more than two times a month, therefore it 

contains passengers in the subgroups 2 to 4, 4 to 6 and more than 6 trips made per month. 

 

Figure9. No regular users and regular users market shares for each alternative 

 

 

Figure10. Total users and regular users market shares for each alternative 
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Figure11. Total users and regular users market shares 

 

RELATION BETWEEN THE JOURNEY ORIGIN AND MARKET SHARES 

 

Figure12. Market shares in function of the journeys’ origin 

 

 Transferred in Stockholm Central Station 

Origin of the journey Yes No 

Stockholm 69% 31% 

Solna/Sundbyberg 24% 76% 

Uppsala 0% 100% 

Other suburbs North 17% 83% 

Other suburbs South 56% 44% 

Other external communes 0% 100% 

Total 53% 47% 

Table9. Percentage of passengers who did a transfer in Stockholm Central Station 

Solna and Sundbyberg have been differentiated since they are two communes in between Arlanda and Stockholm 

from where passengers are more likely to choose the car. Suburbs refers to communes that are not considered to be 

Stockholm city and other external communes refer to the ones that are 80 km or further from Stockholm center. 
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EVALUATION OF THE TRANSPORT MEANS 

In order to evaluate the level of satisfaction of the passengers, it has been asked them to suggest 

any improvements in the public transport modes if possible. The most representative answers 

have been gathered in the following tables. In “other” we include a few requests referring to the 

punctuality, the customer service and the need of more information. 

 Alternative (current choice) 

Suggested 
improvement 

Airport 
Shuttle 

bus 

Arlanda 
Express 

Bus 
(SL) 

Commuter 
train to 
Arlanda 

Commuter 
train to Märsta 

and bus 

Long 
distance 
train (SJ) 

Private 
car 

Taxi Total 

Connectivity 18% 0% 20% 0% 12% 0% 17% 22% 11% 

Frequency 0% 12% 20% 10% 2% 0% 0% 0% 5% 

Frequency 
(night) 

5% 4% 0% 20% 2% 0% 0% 0% 4% 

More options 9% 4% 40% 10% 14% 33% 0% 33% 13% 

Price 64% 81% 20% 50% 67% 0% 83% 44% 64% 

Other 5% 0% 0% 10% 2% 67% 0% 0% 4% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Table10. Percentage of each required improvement by passengers using a certain mode 

Table11. Percentage of each required improvement by passengers traveling from a certain origin 

 

EVALUATION OF PASSENGERS’ CURRENT AND FUTURE BEHAVIOR 

 Current choice 

Preferred 
choice 

Airport 
Shuttle 

bus 

Arlanda 
Express 

Bus 
(SL) 

Commuter 
train 

(Pendeltåg) 

Commuter 
train to Märsta 

and bus (SL) 

Long 
distance 
train (SJ) 

Private 
car 

Taxi Total 

Airport Shuttle 
bus 

9 2 1 1 4  1  18 

Arlanda Express 20 53 4 9 30  4 4 124 

Bus (SL) 1  3  4  1  9 

Commuter train  6 3 1 9 25  4 3 51 

Commuter train 
and bus (SL) 

2 7  2 24 1 3 1 40 

Long distance 
train (SJ) 

1 1   3 2   7 

Private car 2  1 1 1  6  11 

Taxi  1   1   7 9 

Total 41 67 10 22 92 3 19 15 269 

Table12. Number of passengers that will switch to other alternatives   

 Origin of the journey 

Suggested 
improvement 

Stockholm 
Solna/ 

Sundbyberg 
Uppsala North South 

External 
commune 

Total 

Connectivity 9% 20% 0% 0% 25% 0% 11% 

Frequency 4% 7% 0% 17% 0% 0% 5% 

Frequency (night) 3% 7% 0% 0% 0% 33% 4% 

More options 14% 7% 33% 17% 13% 0% 13% 

Price 67% 53% 67% 67% 63% 0% 64% 

Other 2% 7% 0% 0% 0% 67% 4% 

Total 100% 100% 100% 100% 100% 100% 100% 
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6 DEMAND FORECAST 

The demand forecast estimates the expected market share for 2025 using the actual values of 

the market share provided by Swedavia Swedish Airports and the growth rate obtained using 

the values of the survey. The passengers’ preferred alternative for traveling to Arlanda in 5 years 

(as it was asked in the survey) has been assumed as the alternative they will be using in that 

time. Then, combining both the actual and expected market shares, the growth rates have been 

calculated and subsequently used to make the forecast for 2025. 

 
 2015 2020 Growth rate 

Train 184 222 4% 

Bus 51 27 -12% 

Car 34 20 -10% 

Total 269 269  

Table13. Growth rate of each transport mean 

 
 

  Passengers 

 SHARE 2014 2014 2015 2020 2025 

Train 29% 5,028,081 5,220,466 6,298,606 7,599,405 

Bus 18% 3,120,878 2,748,119 1,454,886 770,234 

Car + taxi 48% 8,322,341 7,484,378 4,402,576 2,589,750 

Other 4% 693,528 693,528 693,528 693,528 

Total  17,164,829 16,146,492 12,849,597 11,652,918 

Table14. Expected demand of each transport mean  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure13. Expected market shares for year 2025 
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7 RESULTS 

In the case study a comparison of the chosen and preferred alternatives has been done in order 

to see both if people is using the alternative they think is the most convenient and also to predict 

how the market shares  might change in a near future.  

Regarding the surveyed passengers, almost the 60% of the people is not using their preferred 

alternative. The comparison between the market shares indicates that whereas Arlanda Express 

and the direct commuter train will increase significantly their share, the Airport Shuttle bus and 

the alternative with the bus and the commuter train via Märsta will face an important reduction 

of their demand. The changing behavior of the surveyed passengers is showed in Table 12. The 

conclusions obtained are that there exists a tendency of current Airport Shuttle bus users that 

will switch to Arlanda Express and also an important part of passengers who currently travel 

with the free alternative via Märsta that will change to the direct commuter train. 

If we consider the regular users, regarding the study classification, the most popular alternatives 

are the commuter train via Märsta and Arlanda Express. There is also a higher percentage 

respect the total of users who decided to travel by taxi. It can be assumed as reasonable if we 

think that most of the people who fly regularly, they do it for business and therefore they may 

not have to face the cost of the trip. 

The market shares in function of the origins reflect a reasonable situation.  It can be seen that 

people who travel either from Stockholm or the South are more likely to choose Arlanda Express 

whereas northern and furthest areas are more easily connected by car.  

Finally, the conclusion that could be extracted from the open answer is that no matter which 

alternative the passengers chose, the decrease of the price is the most remarkable claim. 

However, a larger number of surveyed passengers remains necessary to really understand the 

choices that air travelers are making and which standards they are following.  

The results obtained from the questionnaire show that in ten years the train will more than 

double its market share whereas both bus and car will have to face an important reduction. This 

prediction would suppose a big change in terms of environmental issues. Possible benefits due 

to the reduction of parked cars in Arlanda and a higher frequency of the passing trains rather 

than buses would allow Arlanda to pursue the environment aim of reducing carbon dioxide 

emissions. 

 

8 DISCUSSION 

The efficiency of the different modes of transport is given by many determinants such as the 

accessibility, the frequency, the duration of the trip, the comfort of the passenger, etc.  

In Arlanda, we can stand out Arlanda Express among the other alternatives since it is the fastest 

alternative, the most comfortable and the most convenient when traveling to the center of 
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Stockholm. If traveling from Uppsala, both the commuter train and the long distance train are 

the most efficient alternatives in terms of using an environmentally friendly alternative. 

However, the difference between all the alternatives is not as remarkable as in Stockholm. 

In this study, the size of the sample was small (277 surveyed people) and it was also 

heterogeneous with respect to age, occupation and destination, since only a small percentage of 

people was flying within Sweden. Similarly, most of the survey respondents traveled alone and 

the reason of the trip was mainly represented by people who went on vacation. Therefore, not a 

specific profile of passenger has been possible to be defined as a regular user of a specific 

transport mode, meaning for example no correlation between age, income, occupation and the 

chosen alternative. 

Moreover, most of the surveys were conducted in the Stockholm Central Station. This is a place 

normally frequented by people who are regular users of the public transportation. This is one 

understandable reason why the passengers who chose the car to go to Arlanda have a small 

representation in this study. Therefore, this can be one of the reasons why the market share of 

the study not resembles to the current market shares provided by Swedavia Swedish Airports. 

Consequently, the optimistic prediction of the demand for the year 2025 that has been based on 

the current demand and the growth rate found in the study may not be a very good estimation to 

represent the entire population that travels to Arlanda. 

However, the changing behavior seen in the passengers and their suggested improvements let us 

think that passengers may easily switch from one alternative to another if the new offered 

conditions are more suitable to them. 

Arlanda Airport has nowadays many alternatives to travel from Stockholm with respect to other 

airports with a similar number of passengers per year. In the case of Uppsala, the alternatives 

are less but it can be given by the fact that the population in Uppsala is smaller than Stockholm. 

In a future study, it is recommended that specific small northern regions are analyzed to detect 

which areas have poor accessibility to the public transportation connecting to Arlanda and 

which measures can be taken so the accessibility might be improved.   

In order to make the connectivity to Arlanda airport more environmentally friendly and due to 

the fact that a very good railway infrastructure is already constructed, it would be interesting to 

promote the train as the most suitable alternative. Therefore, small changes in reducing the 

fares or increasing the frequency of the trains could be incentives to make travelers switch from 

one alternative to another more effective. 
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9 CONCLUSION 

The objective of the present thesis has been to analyze how to develop the connectivity of 

Arlanda Airport. The analysis has been structured in two parts. The first part has been focused 

on the international situation of different airport-to-city transport systems, whereas the second 

contains a detailed study of the current and future situation of Arlanda.  

The conclusions obtained from the international situation are very different from one to another 

country. It has been seen that cities with effective transport systems enjoy a high share for rail 

and bus as it is the case for example of Honk Kong, where the car market share is one of the 

lowest in the world. On the contrary, if rail and bus are not effective alternatives in terms of 

short time journey, accessibility, frequency and price, as it happens in Chicago O’Hare and most 

of the United States airports, then the car share is overtaking the other alternatives. 

Moreover we can see that many European airports have rail links to the main cities, either by 

dedicated or regional links. It is remarkable to point out that the distance between the airport 

and the city is not a decisive factor to choose one transport system as the main alternative to be 

promoted among travelers. However, a correlation between the market share of a high-speed 

train and the airport-city distance has been found. While closer airports as Frankfurt (12 km) 

have only 8% market share for its high-speed train, Narita Airport (80 km) enjoys a 40% share.  

In Arlanda Airport, the market share of every transport alternative has been found. It has been 

proved that in 2014 almost one out of every two people went to Arlanda by car, either by private 

car or taxi; followed by a 30% of passengers who traveled by train and finally, only the 18% of 

the total passengers chose the bus. These values slightly differ from the market shares in 2006, 

which are showed in Table 2. However, they show that it already exist a small passengers’ 

tendency to switch from car to rail. 
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APPENDIX 

Traveling to Arlanda Airport 

Which alternative do you choose when you travel to Arlanda Airport?  
It will take you no more than five minutes to answer this questionnaire. It is a big contribution to my 
thesis. Thanks in advance! 
 

1/13 - Which option do you usually choose to go to Arlanda Airport? 
It can be answered based on the last time you have been in Arlanda. 

Arlanda Express 

Airport Shuttle bus (Flygbussarna) 

Long distance train (SJ) 

Taxi 

Commuter train to Märsta and bus (SL) 

Commuter train to Arlanda (Pendeltåg) 

Bus (SL) 

Private car - Parking at Arlanda 

Private car - Dropped at Arlanda 
 
2/13 - Which was the reason for the trip? 

Leisure 

Business 

Other:      
 
3/13 - Did you travel alone? 

Alone 

Number of people traveling with you:    
 
 
4/13 - Where did you start the journey? 
Choose from the list the commune where you came from. 

Botkyrka  

Danderyd 

Ekerö 

Haninge 

Huddinge 

Järfälla 

Lidingö 

Märsta 

Nacka 

Nykvarn 

Nynäshamn 

Norrtälje 

Österåker 

Värmdö 

Salem 

Sigtuna 

Södertälje 

Sollentuna 

Solna 

Stockholm 

Sundbyberg 

Täby 

Tyresö 

Upplands-Bro 

Upplands-Väsby 

Uppsala 

Vallentuna 

Vaxholm 

Other communes _______________________  
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5/13 - Where are you flying to? Introduce your destination (City/Country)   
 
6/13 - Did you travel via Stockholm Central Station? 

 Yes, I did a transfer in Stockholm Central Station 

 No 
 
7/13 - Do you think the transportation to Arlanda Airport could be improved? 

 Yes. Any suggestion:      

 No 
 
8/13 - Which option do you think will be the best in 5 years to go to Arlanda Airport? 
Choose the alternative you like the most. 

Arlanda Express 

Commuter train and bus (SL) 

Commuter train (Pendeltåg) 

Bus (SL) 

Airport Shuttle bus (Flygbussarna) 

Long distance train (SJ) 

Taxi 

Private car 

I am not familiar with all these alternatives 
 
9/13 – How often do you go to Arlanda Airport? 
Number of trips (roundtrips) in a month: 

0-2 every month 

2-4 

4-6 

More than 6 
 
10/13 - Gender 

Man 
Woman 

 
11/13 - Age   
 
12/13 - Occupation 

Student 

Employee. Type of work/employment: ___________________________  

Both student and employee 

Other:     

 
13/13 – What is your income? 
In case of Employee, introduce your monthly salary in Euros. 

0 -1000 € 

1000 - 2000 € 

2000 - 3000 € 

3000 - 4000 € 

More than 4000 € 
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Survey results 

1/13 –  

Alternative Num. passengers 

Arlanda Express 69 

Airport Shuttle bus (Flygbussarna) 41 

Long distance train (SJ) 3 

Taxi 15 

Commuter train to Märsta and bus (SL) 95 

Commuter train to Arlanda (Pendeltåg) 22 

Bus (SL) 10 

Private car 22 

Total 277 

2/13 –  

Reason of the trip Num. passengers Percentage 

Business 35 13% 

Leisure 220 79% 

Other 22 8% 

Total 277  

3/13 –  

Traveling with Num. passengers 

Alone 188 

1 47 

2 13 

3 15 

4 6 

5 2 

6 1 

7 2 

8 2 

9 1 

Total 277 

4/13 –  

Origin of the journey Num. passengers 

Stockholm 182 

Solna / Sundbyberg 34 

Uppsala 7 

Other suburbs north 29 

Other suburbs south 18 

Other external communes 7 

Total 277 
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5/13 – 

Destination Num. passengers 

Sweden 19 

Europe 214 

Outside Europe 44 

Total 277 

6/13 – 

Transfer in Stockholm Central Station Num. passengers 

Yes 151 

No 126 

Total 277 

7/13 – 

Possibility of improvement Num. passengers 

Yes 170 

No 82 

N/A 25 

Total 277 

 

Suggestion of improvement Num. passengers 

Connectivity 14 

Frequency 6 

Frequency (night) 5 

Less options 2 

More options 17 

Not familiar with public transportation 8 

Price 83 

Other 5 

Total 168 

8/13 – 

Preferred alternative Num. passengers 

Arlanda Express 124 

Airport Shuttle bus 18 

Long distance train (SJ) 7 

Taxi 9 

Bus (SL) 9 

Private car 11 

Total 277 

9/13 – 

Frequency Num. passengers 

0-2 every month 188 

2-4 21 

4-6 6 

More than 6 7 

N/A 55 

Total 277 



33 
 

10/13 – 

Gender Num. passengers 

Man 134 

Woman 143 

Total 277 

11/13 – 

Age Num. passengers 

Under 25 years old 170 

Between 26-40 years old 95 

Over 41 years old 12 

Total 277 

12/13 – 

Occupation Num. passengers 

Student 140 

Employee 78 

Both student and employee 57 

Unemployed or retired 2 

Total 277 

13/13 – 

Income Num. passengers 

0-1000 € 99 

1000-2000 € 40 

2000-3000 € 28 

3000-4000 € 13 

More than 4000 € 7 

N/A 90 

Total 277 

 


