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Abstract  
In this thesis we examine the issue regarding pricing of radar data and surveillance to the operators of air 

navigation service (ANS) at the aerodromes in Sweden. The question of who should be responsible for 

providing radar data to the operators is being managed that results in if it should be LFV, as it is today, the 

government or another authority.  

This is being examined since LFV in 2010 lost its monopoly position in the terminal area in Sweden. LFV 

still has monopoly on the en route part, and thru the en route income finances the radar data to all 

operators in Sweden. Air traffic service units (ATS) receive the radar data without any compensation to 

LFV, this needs to be regulated and conditions and prerequisites are necessary to be implemented.  

Our supervisor at LFV, Anders Andersson, has been the primary source of information regarding the 

current situation, background for the problem and also provided relevant documents with proper 

iﾐfoヴﾏatioﾐ. La┘s aﾐd ヴegulatioﾐs ha┗e Heeﾐ aIIessed ┗ia the “┘edish Tヴaﾐspoヴt AgeﾐIy’s ┘eHsite aﾐd 
scientific articles on monopolies and pricing in aviation and other markets have been used in order to 

compare earlier issues similar to ours. The literature studies combined with interviews with Anders 

Andersson are the foundations of the development of the pricing schemes.  

The result of the thesis is presented as three different pricing schemes where each one of them are 

presented in tables and analysed how it will affect the ATS. In the first pricing scheme the cost for 

maintenance is equally divided between all ATS, this means every ATS has to pay the same cost regardless 

size of the airport, number of movement and net sales. The second pricing scheme is based on number of 

landings per year and divides the ATS in three categories. This scheme increases the cost with concern to 

the number of landings, which results in the larger ATS are charged more than the smaller ATS. The final 

pricing scheme is divided in four categories and based on terminal control area (TMA) and requirements 

on surveillance service. This means the different categories are based on a combination of the median 

distance flown in TMA and the different requirements the ATS must provide surveillance service. This 

pricing scheme is a disadvantage for the military airports and the ATS with associated TMA. 

The conclusions that can be made are the Swedish Transport Agency needs to implement some distinct 

guidelines and regulations regarding how the pricing should be made, where the pricing schemes and 

analysis in this thesis could form the basis for future investigations.  
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Glossary 
ACR – Aviation Capacity Resources AB, a private operator of air navigation services in Sweden. 

ACS – Area Control Surveillance 

ADS-B – Automatic Dependent Surveillance-Broadcast 

AFIS – Aerodrome Flight Information Service 

ANS – Air Navigation Service 

ANSP – Air Navigation Service Provider 

ARP – Aerodrome Reference Point 

ATC – Air Traffic Control 

ATCC – Air Traffic Control Centre 

ATM – Air Traffic Management 

ATS – Air Traffic Service Units 

CRT – Cathode-Ray Tube 

FAF – Final Approach Fix 

FIR – Flight Information Region 

FL – Flight level; a surface of atmospheric pressure which is related to a specific pressure datum, 1013.2 

hectopascals (hPa) and is separated from other such surfaces by specific pressure intervals (ICAO 

definition). 

FAP – Final Approach Point 

IFR – Instrument Flight Rules 

LFV – One of the Swedish ANSPs 

LRIC – Long-Run Incremental Cost 

MSSR – Monopulse Secondary Surveillance Radar 

NATS – ANSP in Great Britain.  

NM – Nautical mile, a distance of 1852 meters.  

PSR – Primary Surveillance Radar 

RDP – Radar Decision Point 
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SAR – Search and Rescue 

SSR – Secondary Surveillance Radar 

TIA – Traffic Information Area 

TMA – Terminal Control Area 

WAM – Wide Area Multilateration  
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1 Introduction 
This chapter presents the problem background, LFV as a provider of radar data without compensation, 

what the objective of the thesis is, to find a solution to the financing of radar data, and how the thesis will 

be written to achieve the objective. 

1.1 Problem background 
Surveillance information provides the aircraft position and other related information to the air traffic 

controllers or other airborne users. This information may contain horizontal and vertical speed, identity 

and position information. The information is based on surveillance stations and is also referred to as radar 

data. This is important in air traffic control in order to separate aircraft in the air and to maintain a safe 

and expeditious flow of traffic. This system is already in use and has been used historically only by LFV, as 

it is also owned and mostly financed by them. 

LFV is an operator of air navigation services (ANS) and provides the service both at en route and terminal 

area. The en route part is divided into two control centres, Malmö and Stockholm. LFV also provides ANS 

at aerodromes in Sweden and in history LFV has as a state owned company had monopoly on the ANS in 

Sweden both on general and military aviation (LFV, B, 2010). Since the first of April 2010 Swedavia is 

operating the aerodromes and the air traffic control (ATC) is driven by LFV at the aerodromes. (LFV, A, 

2010). With the introduction of the new air law (2010:500) in September 2010, LFV’s ﾏoﾐopoly oﾐ the 
ANS was broken and the market was opened for private operators to take part in the public procurement 

of the ANS at the aerodromes. So far one private operator has entered the market, Aviation Capacity 

Resources AB (ACR) and has taken over the ANS at several aerodromes (Carlsson, 2010). The new law did 

not however regulate the accessibility and how the pricing of radar data should be handled, as the cost 

for radar data is still covered by the income from en route. 

1.2 Objective  
The purpose is to examine how the pricing of radar data and surveillance to the operators of ANS at the 

aerodromes in Sweden should be handled, focusing on the following: 

 Determine who should be the one deciding the conditions for surveillance. 

 To describe how the pricing of radar data should be determined. 

 To describe how the determined pricing affects the different operators. 

 To develop pricing schemes in order to compare and analyse different outcomes. 

1.3 Demarcations 
In the thesis we will put in demarcations in order to focus on the specific problem in Sweden.  

We will focus on the situation with radar data and how it should be handled on the Swedish market since 

the new air law (2010:500) was implemented. The thesis will emphasize on how any changes in the 

pricing will affect the different air traffic service units (ATS). The prices for investment in surveillance and 

maintenance costs are not publicly available. Our supervisor, Anders Andersson, provided us with 
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estimated prices based on previously presented prices, which will lead to the calculated prices in the 

pricing schemes can differ from the reality since the prices also are dynamic. The focus is on the pricing 

schemes and how the cost are allocated and the actual numbers are only an illustration of how much the 

stakeholders could pay for the radar data if certain equipment were used. 

1.4 Method 
The primary source for information has been our supervisor at LFV, Anders Andersson. Interviews have 

been conducted with Anders in order to receive relevant information regarding the problem and 

complexity in pricing of radar data. We chose to conduct interviews since Anders is highly involved in the 

subject and a reliable source. He also provided documents with information and investigations that were 

applicable to the problem in our thesis. Estimated prices and costs have also been received from Anders 

since those numbers are not publicly available.  

The work of this thesis is dependent of laws and regulations in order to stay within the laws and not 

propose a solution that is not permitted. Our supervisor at LFV gave us some guidance to applicable laws, 

which we accessed via the websites of the Swedish Transport Agency and the Swedish Parliament.  

Scientific articles on monopolies and pricing in aviation and other markets serves as the starting point for 

the thesis and we have also been in contact with the Swedish Transport Administration for information on 

pricing and infrastructure within railroad. The literature studies are the basis for developing the pricing 

schemes, where solutions in other markets are applicable on the problem with pricing of radar data.  

Along with the literature studies of other markets, we will look at how the pricing of radar data is made in 

other countries where the situation is similar to the one in Sweden. The pricing schemes will serve 

different purposes and will be based on attributes that we have chosen so it will affect the stakeholders 

differently. 

We have developed three pricing schemes that can be used for pricing of the radar data. These pricing 

schemes will affect the operators of air navigation service differently. We have described, analysed and 

presented what the effect of the pricing schemes will be for each one of them. 

2 Air navigation service in Sweden over the years 
This section introduces the development of air navigation services along the years and the different 

operators, agencies and authorities this thesis is concerned with.  

2.1 General 
The first civil air traffic controllers in Sweden had a background as commercial pilots and were employees 

of Aerotransport AB. The civil air traffic control was nationalized the 1st of July 1939, with a staff of 12 air 

traffic controllers. The first military air traffic controllers, called traffic controllers, were hired on the air 

bases in 1942. LFV was formed in 1945 as an independent authority by a decision of Swedish Parliament. 

Two years later, 1947, it was converted into a public utility (Bjelfvenstam, 2012).  
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In the year of 1978 the military air traffic controllers of the Swedish Air Force were integrated in LFV, 

which since then has pursued both civil and military air traffic control at the airports in Sweden. As a 

result of this system the Armed Forces is dependent of LFV as a provider of air navigation services. The 

military importance of LFV was illustrated not least by the Armed Forces principal responsibility of air 

navigation services in high alert and war. This order was abolished in 2007, after which LFVs liability was 

independent of the degree of preparedness. Regulatory responsibility for air traffic control was 

transferred in 2005 to the newly formed Swedish Civil Aviation Authority, which later converted into the 

Swedish Transport Agency (Bjelfvenstam, 2012). 

Until 2005, LFV was the sole provider of air navigation services in Sweden, except for a number of 

municipal airports that powered flight information service in-house and that the Armed Forces has 

provided some communication, navigation and surveillance services and meteorological services, 

primarily for military aviation. At the turn of 2004/2005 a number of non-governmental airports executed 

procurement of flight information. Sveriges regionala flygplatsförbund (SRFF) drove actively the issue of 

the liberalization of the local air traffic service. A Swedish company in air traffic and airport services, ACR, 

was founded during this period (Bjelfvenstam, 2012).  

Today, the Swedish Transport Agency has Agency regulations regarding air navigation services for both 

civil and military aviation. With the introduction in 2010 of the new air law (2010:500) the local air traffic 

services became subject to competition in an open market (Notisum, 2010). LFV thereby lost its monopoly 

position in this market and the company Swedavia was created with the aim to operate the airports 

instead of LFV. LFV is still an operator with monopoly on the ANS for en route traffic and also an operator 

in an open market with the ANS services for the terminal area in Sweden. The situation where LFV deliver 

surveillance services for ATS and military units will now be different when there are rival companies that 

provide ANS at several units in Sweden. LFV still has monopoly on the en route service although one rival 

company, ACR, now also provides ANS at aerodromes in Sweden. ACR has, since the autumn of 2010, won 

contracts on the following airports in Sweden (ACR):  

 Småland Airport (ESMX) 

 Örebro Airport (ESOE) 

 Trollhättan-Vänersborgs Airport (ESGT) 

 Stockholm-Västerås Airport (ESOW) 

 Karlstad Airport (ESOK), operational from 2014-01-01 

 Norrköping Airport (ESSP), operational from 2014-01-01 

 Kalmar Öland Airport (ESMQ), operational from 2014-01-01 

 Jönköping Airport (ESGJ), operational from 2014-01-01 

 Skellefteå City Airport (ESNS), operational from 2014-01-01 

The government of Sweden decided in May of 2013 that the airports belonging to Swedavia, joint TMA 

(terminal control area) and military airports will not be procured, which means that LFV will provide air 

navigation service at these airports without competition (Riksdagen, 2013). 
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Excerpt from the Swedish air law concerning air navigation service at Swedish airports: 

In Swedish: 

2010:500 6 kap. 13 §; Det ska finnas flygtrafiktjänst för att trygga och underlätta luftfarten. Verksamheten 

inom flygtrafiktjänst ska vara godkänd från flygsäkerhetssynpunkt av regeringen eller den myndighet som 

regeringen bestämmer. Ett godkännande får återkallas av den myndighet som har meddelat det, om 

föreskrivna krav inte uppfylls. Regeringen eller den myndighet som regeringen bestämmer får meddela 

föreskrifter om flygtrafiktjänsten.     

Flygtrafikledningstjänst för luftrummet i anslutning till en flygplats får ombesörjas av den som driver 

flygplatsen eller den som fått ett sådant uppdrag av den som driver flygplatsen. Regeringen eller den 

myndighet som regeringen bestämmer får besluta om omfattningen av detta luftrum. Den som utför 

flygtrafikledningstjänst för luftrummet i anslutning till en flygplats får lämna tillstånd i form av klarering 

och anvisningar om färdväg för luftfartyg (Notisum, 2010). 

In English: 

2010:500 Chapter 6 Section 13; Air navigation services shall be in place to secure and facilitate aviation. 

Activities within air navigation services shall be approved from a flight safety perspective by the 

government or the public authority appointed by the government. An approval may be revoked by the 

authority that issued it if the prescribed requirements are not fulfilled. The government or public authority 

appointed by the government may issue regulations for air navigation services. Air traffic management of 

the airspace surrounding an airport may be conducted by the entity running the airport or by an entity, 

which has been commissioned for the purpose by the entity running the airport. The government or public 

authority appointed by the government may decide on the extent of this airspace. The entity conducting 

air traffic management of the airspace surrounding an airport may provide permissions in the form of 

clearance and directions for flight paths for aircraft (Transportstyrelsen, B, 2010). 

2.2 Swedish Transport Agency 
The Swedish Transport Agency responsibilities are to develop and authorize regulations, licenses and 

monitors compliance with them. The Agency recently executed an investigation regarding the need for 

regulation of access and availability to LFVs existing systems, methods and other utilities that can be 

critical for a new operator to be able to take over the mission from the airport (Bjelfvenstam, 2012). 

LFV has monopoly on en route traffic within the Swedish FIR (flight information region), and by the 

national cost base of en route charges allows them to ensure funding in development of systems, 

methods and other utilities. These subjects are most relevant and interesting to other providers of air 

navigation services at airports. Examples of these subjects can be radar data, radio stations, involvement 

in SESAR-projects including development of systems and methods for remote tower operations etc. 

(Bjelfvenstam, 2012).  

This means that LFV has the opportunity to fund development and research in main functions without 

competition but can also be used in the open market regarding the provision of air navigation services at 

airports. These advantages can lead to an unbalanced open market with conditions that are far from 
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e┗eﾐ. The “┘edish Tヴaﾐspoヴt AgeﾐIy’s opiﾐioﾐ is that a ヴegulatioﾐ is ﾐeIessaヴy iﾐ oヴdeヴ to pヴo┗ide all 
operators on the open market with the same conditions. Since LFVs interest in development is funded by 

the en route charges, the Agency consider the regulation should be based on a marginal cost pricing to 

make it accessible to other providers of ANS. An alternative is to regulate the pricing immediately in order 

to future proof it. 

The data and system a provider, of ANS at an airport, needs to ensure associated with designation of an 

airspace should according to the Agency also be regulated. The Agency states that the contracting airports 

experiencing a problem according the way LFV in a non-transparent way presents the pricing and other 

conditions. In Great Britain, the Government and the company NATS En Route Limited has in a concession 

contract agreed on the conditions concerning access, availability and pricing. These conditions are thereby 

regulated in advance (Bjelfvenstam, 2012). 

Bjelfvenstam (2012) sees no need in developing or reconsider the judgement of access regulation stated 

by the Swedish Transport Agency. The task of monitoring the development of access to infrastructure, 

system, methods etc., should according to Bjelfvenstam (2012), be managed by the Agency and propose 

proportionate measures when it seems necessary. The Agency has a pronounced market monitoring 

fuﾐItioﾐ aﾐd the ﾏissioﾐ theヴefoヴe adjoiﾐiﾐg the AgeﾐIy’s ヴegulaヴ ヴespoﾐsiHilities. Pヴoposed ﾏeasuヴes 
should be assessed if it affects market participants in form of additional administration or other burdens 

(Bjelfvenstam, 2012).    

2.3 The Armed Forces 
The market for local air traffic services is since the year 2010 exposed to competition. The airport 

operator or a provider who received such an assignment by the airport operator may conduct air traffic 

control service for airspace adjacent to an airport. This means that LFV is acting as operator in a 

competitive market, and conducts air traffic services in the marketplace, in the form of ATCC, covered by 

a natural monopoly. Alongside this LFV assists the Armed Forces with a military function since they 

conducts air traffic services for military aircraft (Bjelfvenstam, 2012). 

The Armed Forces is a stakeholder in air traffic control for several reasons. First, in their capacity as owner 

of airports, as well as the authority using the service in Swedish airspace. In addition, the Armed Forces is 

depeﾐdeﾐt of LFV’s peヴsoﾐﾐel foヴ the staffiﾐg of ﾏissioﾐ oヴgaﾐisatioﾐ aﾐd of the ageﾐIy itself foヴ 
conducting air navigation services for the Armed Forces (Bjelfvenstam, 2012). 

The Armed Forces is responsible for the military defence of Sweden. The Authority has according to the 

Civil Aviation Ordinance, with certain limitations, the right to decide on regulations for military air traffic 

and the military ground organization. The Swedish Transport Agency's agency regulation also applies in air 

navigation services for military air traffic. Air navigation services for civil and military aviation was 

integrated in 1978. Today the Armed Forces and LFV collaborates in an extensive manner (Bjelfvenstam, 

2012).  

The Armed Forces is dependent on air traffic controllers with special military competence for the staffing 

of certain air traffic controller positions at the mission organisation. These air traffic controllers are 
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reserve officers in the Armed Forces, but in everyday mainly operating as air traffic controllers in LFV. This 

solution allows the air traffic controllers to maintain their competence of expertise within the field. For 

example, in exercises or an international mission, the air traffic controllers are inducted in order to serve 

in the Armed Forces (Bjelfvenstam, 2012). 

The Armed Forces operates totally nine airports in Sweden, where seven of them also have scheduled 

airline operations. The other two are Jokkmokk and Hagshult; these are intermittently operated for the 

exercise of operational units. All airports operated by the Armed Forces are owned by the state and 

managed by the National Fortifications. Alongside the military activities at Ronneby and Luleå/Kallax, civil 

airport operations are carried out by the state-owned airport company Swedavia AB (Bjelfvenstam, 2012). 

Listed below are the seven airports with scheduled airline operations: 

 Luleå/Kallax  Vidsel 
 Uppsala  Såtenäs  Karlsborg 
 Malmen  Ronneby 

Today, LFV is the provider of local air traffic services at all nine airports of the Armed Forces. The Armed 

Forces provides the infrastructure needed for LFV to be able to exert air navigation services for military air 

traffic, although LFV still covers the cost for surveillance. The Armed Forces has a need for a number of 

airports in addition to those the authority operates, in order to carry out their activities during initial 

grade of preparedness. These may be state-owned, private or municipal (Bjelfvenstam, 2012). 

It can be stated that civil providers must meet the military air traffic requirements of ANS. These needs 

will persist as long as the Armed Forces do not provide their own resources for ANS, since these services 

for military aircraft must be available during all stages of preparedness (Bjelfvenstam, 2012). 

3 Surveillance 
In this chapter we describe the different techniques and equipment available for surveillance and the 

general situation with surveillance in Sweden. We present the equipment that is used today and the 

requirements it should satisfy. LFVs plan for future equipment that will be used for surveillance is also 

presented in this chapter. 

3.1 Surveillance equipment  
There are different techniques and equipment available for surveillance, some are used today and others 

are under development. In this section there will be a short description of the different techniques that 

we mention in the thesis. The systems that are described provide information that is necessary to 

separate the aircraft and operate independently of each other (Vabre, 2013).  
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To function properly, an air traffic control (ATC) system requires various items of equipment, some are 

used today and others are under development. As the ATC system has developed throughout the world, 

radar has become one of the most important tools used by air traffic controllers. The radar is used to 

maintain a safe, orderly and expeditious flow of air traffic. The types of radar mainly used for this purpose 

are primary surveillance radar (PSR) and secondary surveillance radar (SSR) (Eurocontrol, D, 2008). 

ATC radar, in its simplest form, provides the controller with a visual indication on a cathode-ray tube (CRT) 

of all radar echoes reflected from aircraft within line-of-sight of the ground-based surveillance radar 

facility. This type of radar is known as PSR and provides the controller with information on the range and 

azimuth of reflecting objects. To overcome the limitations related to PSR and to obtain other 

improvements, SSR was developed (Eurocontrol, D, 2008), which is described in chapter 3.1.2. PSR and 

SSR together with other systems, described later on, have various advantageous such as accuracy and 

cost. It is necessary to have a backup system in some extend to support the air traffic controller in case of 

one system suddenly becoming out of order; which could be two layers of the same system or a 

combination of two different systems (Vabre, 2013). 

The different systems of surveillance can be independent non-cooperative, independent cooperative and 

dependent cooperative. These are different techniques and defined as (Eurocontrol, C): 

Independent Non-Cooperative Surveillance (as defined in ICAO 9924) 

The aircraft position is derived from measurement not using the cooperation of the remote aircraft. An 

example is a system using PSR, which provides aircraft position but not identity or any other aircraft data. 

Independent Cooperative Surveillance (as defined in ICAO 9924) 

The position is derived from measurements performed by a local surveillance subsystem using aircraft 

transmissions. Aircraft-derived information (e.g. pressure altitude, aircraft identity) can be provided from 

those transmissions. Examples include SSR, SSR Mode S and Wide Area Multilateration. 

Dependent Cooperative Surveillance (as defined in ICAO 9924) 

The position is derived on board the aircraft and is provided to the local surveillance subsystem along with 

possible additional data (e.g. aircraft identity, pressure altitude). 

The technologies are categorised below in table 1. 

Table 1. Surveillance technologies. 

Technologies Type Air traffic surveillance sensor 

Non-Cooperative Independent Primary Surveillance Radar (PSR) 

Cooperative Independent 

Secondary Surveillance Radar (SSR), Mode A/C and Mode-S 

Wide Area Multilateration (WAM) 
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Cooperative Dependent Automatic Dependent Surveillance Broadcast (ADS-B). 

 

The table present how the different techniques are independent or dependent on each other and how 

they can be used as a complement to other systems (Eurocontrol, C).  

3.1.1 Primary surveillance radar 
PSR (Primary surveillance radar) is a system that uses reflected radio signals which detects more than just 

aircraft such as severe weather. There has to be some actions made in order to identify the reply and 

connect it to an aircraft such as position report or aircraft manoeuvres. This system will lead to a decrease 

in capacity and is not used today in daily operations. The systems are mostly used by military and as a 

backup radar for high-density airspace if the other system (e.g. SSR, chapter 3.1.2) will be out of order. 

This system has been used historically and most of them are no longer in use or are being replaced by 

systems with higher accuracy and better performance (Eurocontrol, B). 

The PSR is divided in two categories: terminal surveillance radar (up to 116 km (60NM)) and en route 

surveillance radar (more than 185 km ((100NM). The terminal surveillances radar is used in a TMA with 

relatively short-ranged coverage in the vicinity of one or several aerodromes, it can also be used as an aid 

to instrument approaches. The en route surveillance radar is a long-ranged radar providing information on 

aircraft position and their progress over large areas. The PSR is often an essential part of the ATC and used 

where the traffic situation demands it. The limitations with the PSR is that it is difficult to identify the echo 

on the screen and allocate it to an aircraft, it is also difficult to maintain identification of an aircraft during 

time, transfer between controllers is not as easy as one could desire and there is replies from unwanted 

object since the PSR receives replies from all objects within coverage. The PSR have been replaced by new 

equipment such as SSR (chapter 3.1.2) and is mostly used by the military to protect the airspace from 

infringements (Eurocontrol, D, 2008).  

3.1.2 Monopulse secondary surveillance radar and mode A, C and S 
MSSR (Monopulse secondary surveillance radar) is a more advanced SSR (secondary surveillance radar) 

with better performance and accuracy than the SSR. It removed some of the problems with SSR by 

analysing the received signals with a computer and transmitting from the radar at a reduced rate 

(Skybrary, A). MSSR works like an SSR where an interrogator sends out a signal and the aircraft must have 

a transponder in order to reply. This signal is sent out to everyone and those inside the coverage with a 

transponder replies (Skybrary, B). There are different modes that the transponder may operate in where 

mode A is an identifying code, four digits from 0000 to 7000 that leads to a limited number of 4096 codes. 

Some of the codes are reserved for special occasions such as emergency (7700), communication failure 

(7600) and unlawful interference (7500) (Eurocontrol, D, 2008). Mode C makes it possible to determine 

the height of the aircraft, which means the height is displayed on the radar screen (Skybrary, B). 

Mode S is a technique where every transponder has a unique 24-bit code and the information is available 

for both ATC and other mode S equipped aircraft. The information is very accurate and enables the 

aircraft to share more information such as emergency status and flight status (Skybrary, C). The MSSR and 
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SSR have high performance and accuracy and are the main system in use today. This system can 

cooperate with PSR in some extend in order to detect the aircraft without a transponder. The system 

could be replaced by another system such as WAM since it has lower cost and a higher performance 

(Vabre, 2013).  

The SSR was developed to replace the PSR and to overcome the limitations with it, increasing the capacity 

for ATC, which later on has been even further developed to MSSR. The SSR gives more information to the 

controller on the radar screen and requires a transponder in the aircraft that provides information to ATC 

and makes it easier to work as an air traffic controller. SSR and MSSR is used in both en route and terminal 

area to separate traffic and is an equipment that increases the capacity and makes the traffic handling 

more efficient. The main benefits is that the range is larger than with PSR and the signal is not subject to 

the same degree by reflections of the terrain, the aircraft can be identified rapidly since a discrete 

transponder code is used and this leads to less radiotelephony just to identify an aircraft. The limitations 

with this system is that is does not show severe weather, it may occur false replies and codes may garble 

if two aircraft fly in the proximity of each other that also leads to false information on the radar screen 

(Eurocontrol, D, 2008). 

3.1.3 Wide area multilateration 
WAM (Wide area multilateration) is an independent and cooperative system that uses several ground 

receiving stations that listens to signals transmitted by aircraft and calculates the position of the aircraft in 

three dimensions. The system can also send interrogations to all transponders the system can reach in 

order to identify and determine the height and position of the aircraft. WAM in cooperation with ADS-B 

(Automatic dependent surveillance-broadcast) have high accuracy and relative low cost, which are 

expected to bring operational benefits for the air navigation service providers (Eurocontrol, A, 2013).  

WAM is a system that will potentially replace the MSSR and be used for en route and terminal area by 

ATC to get the necessary information to the radar screen in order to have a safe and efficient flow of 

traffic. It will have the same information available for the controllers as SSR and MSSR (LFV, C, 2013). The 

stations are more spread apart than other radar stations and this is an economical benefit many ANSPs 

are taking advantage of. Other benefits are improved coverage, more accurate tracking and it can also 

provide an improved performance down to the surface in places where an SSR is impractical (Era).  

3.1.4 Automatic dependent surveillance-broadcast 
ADS-B is equipment that is airborne and relies on the aircraft broadcasting information such as position, 

identity and height via data link. The information can be picked up either by other aircraft or on ground 

for surveillance purposes (Eurocontrol, A, 2013). Not all aircraft are ADS-B equipped and this means it 

cannot be used for separation. There need to be regulations that the equipment is mandatory in order to 

use it for separation. Regulations for which aircraft shall be ADS-B equipped is under development and 

will be implemented in the near future. This system is a low cost for the providers of ANS and would be 

beneficial for them if it were implemented (Davidson, 2013).  
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The difference between ADS-B and the other surveillance systems is that it is airborne, which means it is 

dependent on data and systems available on the aircraft in contrast to conventional surveillance systems, 

which place a low reliance on aircraft systems. ADS-B requires a reliable data link and accurate 

navigations systems to be available on board the aircraft. Benefits from ADS-B for the ANSP is that the 

cost is severely lower than for other systems. ADS-B can contain more information and is also displayed 

for both other aircraft and ATC. The pilots can use this information to improve their situational awareness 

and see other ADS-B equipped aircraft on a small screen in cockpit. It also works on ground making it 

possiHle to pヴo┗ide iﾐfoヴﾏatioﾐ fヴoﾏ さgate-to-gateざ. Wheﾐ iﾏpleﾏeﾐted, AD“-B will provide surveillance 

information where there is no radar coverage today, such as oceanic airspace to reduce the separation 

needed and increasing efficiency and capacity. It will also be beneficial for en route, terminal area and on 

the ground at aerodromes but will mostly be used as a complement or as back-up to other surveillance 

systems (Eurocontrol, D, 2008).  

3.2 Surveillance in Sweden 
Surveillance is an important part of air traffic control and is required in order to maintain a safe and 

efficient flow of traffic. In order to maintain the separation minimum different kind of surveillance 

equipment is used and in Sweden today the most common equipment is MSSR (LFV C, 2013). The MSSR 

stations are becoming obsolete and new equipment are analysed and examined to see if it could replace 

this system and still meet the requirement for surveillance. For the last 15 years the equipment and 

infrastructure used for surveillance have been very static according to LFV (C, 2013) and is starting to get 

out of date aﾐd at the saﾏe tiﾏe ﾐe┘ ヴegulatioﾐs sets higheヴ deﾏaﾐd oﾐ the eケuipﾏeﾐt’s fuﾐItioﾐs aﾐd 
performance. LFV has started working towards replacing the MSSR stations in Sweden. There are 12 MSSR 

stations and one PSR in Sweden (LFV, C, 2013), which are presented in figure 1. The radar data is primarily 

distributed from the radar stations to the two ATCC (air traffic control centre), in Malmö and Stockholm 

and thence to the different ATS. The MSSR stations are owned and used by LFV are complemented by 

information from Kastrup, Oulo and Rovaniemi MSSR. The same system is used for both en route and 

terminal area in Sweden. PSR is in operation for the area around Stockholm as a complement to the MSSR 

systeﾏs to He used e.g. if aﾐ aiヴIヴaft’s tヴaﾐspoﾐdeヴ stops ┘oヴkiﾐg, theﾐ the P“R Iaﾐ He used. If theヴe ┘eヴe 
no PSR the capacity will be significantly reduced due to this transponder failure, although the PSR makes it 

easier to handle this kind of situation. 
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Figure 1: Radar stations in Sweden. (Billinger, 2007). 

3.3 Requirements on surveillance in Sweden 
The requirements of surveillance are based on several documents and different aspects. There are several 

variables to take into consideration like the airspace, density of traffic and complexity. The requirement 

that the equipment shall satisfy are here simplified and summarized: 

 The operational system for surveillance shall provide the position of the aircraft, which will 

enable secure separations. In airspace over seas, in areas with low-density traffic and rural 
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areas the update speed of 8 seconds is enough. In areas with high density traffic the update 

speed must be 5 seconds although 4 seconds is recommended. 

 The accuracy of the equipment used for surveillance shall support the separation minima 

used in the defined airspace. 

 The equipment used for surveillance shall give ATM (air traffic management) an opportunity 

to supply the user with a choice of flight path en route and support emergency procedures. 

 The system shall support search and rescue (SAR) operations. 

 

Besides these requirements there are more technical and operational standards and recommendations 

that should be used during operations although they are assigned for different situations and systems 

(LFV, C, 2013). 

3.4 LFVs requirements on surveillance 
The thesis is based on the fact that there now is an open market on the terminal area in Sweden. With 

this in mind LFV has develop requirements that needs to be fulfilled in order to provide separation based 

on surveillance stations at respective aerodromes based on the current airspace allocations (LFV, C, 2013).  

For area control services (ACS) there shall be coverage from flight level (FL) 90 to FL 660 without 

interruptions, which practically means two independent systems with coverage in the same area. In order 

to handle handovers from surrounding ATS the coverage should extend 50 nautical miles (NM) outside 

Sweden FIR (flight information region). The update speed should not decrease from the present update 

speed that is 5-6 seconds (LFV, C, 2013). 

For approach and terminal area the requirement is one system where interruptions are allowed which 

means only one system is enough, although for Stockholm and Gothenburg TMA (terminal control area) it 

is the same demand as for the ACS. The coverage for a TMA should be 10 NM outside the border (LFV, C, 

2013). 

There are three categories for the requirements of the height the surveillance stations must cover. The 

first category is where there is no demand on surveillance and is only in use were the air traffic control is 

provided without surveillance (Kiruna). The second category is the most common one and the coverage 

must be to radar decision point (RDP), which varies between 1700 and 2500 feet. In the third category the 

coverage must be to the height that corresponds to the aircraft at 1 nm from the runway edge. Most of 

the military airports are category three and those that are category two will change in due time (LFV, C, 

2013).  

3.5 LFVs plan for the future 
For further development to meet new requirements as well as upgrading the systems, LFV has chosen a 

technique called WAM. WAM will meet all requirements on Mode S and ADS-B. WAM in a combination 

with ADS-B will lead to coverage with no interruptions, it will first be established in northern Sweden and 

then Stockholm TMA. ADS-B is an airborne equipment and therefore LFV is reliant on the development of 

this equipment in the aircraft and if there are any regulations that require them to be ADS-B equipped 
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since more or less every aircraft needs the equipment for this system to be used by ATC. Otherwise LFV 

must adjust and use another system. WAM will be established in the whole country and complemented 

by ADS-B, the remaining MSSR stations (upgraded to Mode S) or another layer of WAM (LFV, C, 2013). 

4 Current situation 
The current requirements on coverage for the different ATS are described in this chapter. We also 

describe the general prices for the equipment and how it is financed today. The situation with the current 

infrastructure is discussed and also the model with contributions from en route to terminal area is 

described in this chapter. 

4.1 Requirements on coverage and pricing 
The requirements the ATS have on surveillance is based on distances from the aerodrome reference point 

(ARP), which is located at the aerodrome, and other defined points outside the aerodrome which are 

described below: 

FAP (Final approach point):  

The point that indicates the start of the final part of an instrument approach with a glide path. 

FAF (Final approach fix):  

Fix that indicates the start of the final part of an instrument approach without a glide path.  

The surveillance system used today was installed between 1988 and 2000 and approximately 60-75 % was 

financed by LFV and 25-40 % by the military, all equipment used for surveillance is owned by LFV 

(Billinger, 2007). To upgrade one MSSR to Mode S will cost ~ 20 MSEK per radar and maintenance cost is ~ 

9-10 MSEK per year for all existing radars, which means approximately 2.2 MSEK per radar every year. The 

original cost for current system is paid and the maintenance cost per year for the current system would be 

~ 750,000 SEK for every MSSR and ~ 1.5 MSEK for one PSR. For an MSSR update to mode S the cost per 

year for maintenance would be 1 MSEK per year (Andersson, personal contact, 4/11 2013). This is not a 

cost that the ATS can afford, if LFV distributed this cost directly to the ATS, Andersson (personal contact, 

4/11 2013) thinks that a number of the airports will have to stop with ATC and start with AFIS (aerodrome 

flight information service) simply because they cannot afford that cost for the surveillance service. LFV 

plans to implement one layer of WAM, which will cost approximately 80-90 MSEK. The maintenance cost 

for every WAM would be 1 MSEK (Andersson, personal contact, 4/11 2013). Due to historical reasons the 

surveillance infrastructure is financed by the income from en route. This has not been a problem since LFV 

historically have been the only operator on the market (Bjelfvenstam, 2012).  

AIIoヴdiﾐg to the “┘edish Tヴaﾐspoヴt AgeﾐIy’s ふTヴaﾐspoヴtstyヴelseﾐ, A, ヲヰヱヰぶ Ihaヴgiﾐg sIheﾏe all 
infrastructures that are 13 km or closer from the aerodrome reference point shall be financed by terminal 

area and all infrastructures outside 13 km shall be financed by en route. The ATS are responsible for 

providing surveillance service in relation to the requirements, which are (LFV, C, 2013): 

● Arlanda must provide surveillance until 1 NM from the runway edge. 
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● Other airports must provide surveillance until FAP/FAF. 

● Military airports must provide surveillance until 1 NM from runway edge.  

 

FAP/FAF are mostly positioned around 13 km (7NM) from the airport that means the same requirements 

for surveillance as for infrastructure, for most aerodromes. All aerodromes besides Arlanda shall finance 

surveillance from the aerodrome to the FAP/FAF. Currently the surveillance is funded completely by en 

route expenses despite these requirements, this means the ATS are not charged for the radar data. From 

the FAP/FAF until the runway edge en route is not responsible for financing the infrastructure, although 

there would be a problem to cope with the traffic in a safe and efficient way without the radar data for 

the last part. When LFV has been the only operator on both en route and terminal area this has not been 

a problem although with a new operator in the terminal area the pricing and access to radar data needs 

to be examined. 

It is difficult to measure how big part of the total cost the distance of 13 km should be and if this is the 

only part the ATS should pay for. This cost would technically speaking be optional for most ATS since they 

according to the current regulation do not need coverage for that part although for Arlanda and the 

Military airports they must have coverage until 1 nm from the runway edge.  

4.2 Access to current infrastructure  
In an investigation in 2007 by Billinger it was suggested that in case of a deregulation of the monopoly it 

should be regulated that LFV must support competitors with the infrastructure necessary for providing 

ANS. Bjelfvenstam (2012) recommends that the infrastructure should be available for all providers of ANS 

on the same conditions. This should be the responsibility of the Swedish Transport Agency to provide the 

regulations and also monitor the market and the development of new systems and methods. There is no 

regulation that LFV has to make this equipment available for other operators although it is not realistic for 

them to obtain the infrastructure on their own. As it is today the ATS have access to the radar data 

without any compensation and with a variation on requirements.  

The Swedish Transport Agency has no requirements that radar has to be used for surveillance at the ATS; 

this means a new operator can choose to provide ANS without radar. This would have the effect that the 

capacity will be significantly reduced and the operator would probably have difficulty competing with the 

operators that are using radar (Billinger, 2007). 

Billinger (2007) states that it is unreasonable for every ATS to provide their own surveillance system and 

that there is no alternative way to accomplish their functions. Since the same system and infrastructure is 

used for both en route and terminal area it is difficult to separate them entirely and the cost should be 

shared in some way. In order to achieve a fair and competitive market it should be regulated that the 

infrastructure should be made available for all operators for compensation that also should be regulated.  

4.3 Distribution of charges  
The document TSFS 2010:153 (Transportstyrelsen, A, 2010) regulates how the costs and charges for the 

ATS in Sweden are divided by en route and terminal area. The ATS receives contributions from the en 
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route for their expenses according to an allocation model created by the Swedish Transport Agency and 

the categories is partly based on median distance flown in the TMA (Bjelfvenstam, 2012). The ATS are 

divided in four categories and their definition is (Transportstyrelsen, A, 2010):  

A: ATS that essentially provides ANS inside the FAP.  

B: ATS that provides ANS in TMA with terminal control that includes several ATS. 

C: Other ATS that provides ANS in a TMA. 

D: ATS that provides ANS in a Traffic Information Area (TIA). 

The different categories receive contribution from en route according to table 2. 

Table 2. Distribution of costs for ATS between terminal area and en route. 

Distribution of 

charges 

Terminal area En route 

A 100 % 0 % 

B 40 % 60 % 
C 25 % 75 % 

D 55 % 45 % 

 

Category A basically means those ATS that only provide ANS inside a control zone which is Stockholm 

Arlanda, Stockholm Bromma and Malmö airport, those ATS receives no contribution at all from en route. 

Malmö airport should and will also probably be in this category in due time although it is not today. 

Göteborg-Landvetter is the only ATS in category B that gets 60 % of its costs covered by en route. The rest 

of the ATS that provides ANS with radar are in category C, where en route covers 75 % of the costs 

(Transportstyrelsen, A, 2010). There are no ATS in category D and it refers to a TIA which is uncontrolled 

airspace were radar is not used. If the ATS were charged for radar data the cost for most of the ATS will 

still partially be covered by the en route fee according to this model, which will make it easier for them to 

handle the cost.  

5 Literature studies as a basis for the pricing schemes 
We have read scientific articles and other documents on monopoly pricing in general and especially 

looked at markets that are similar to air traffic services in Sweden where a former monopoly becomes an 

open market with private operators. We have also looked at markets where there is an existing 

infrastructure before the privatisation of the market, which is the case in our thesis, and where pricing for 

a service could be an issue. 

5.1 Deregulation of a market in general 
A study on deregulated markets by Bleeke (1990) has shown that it is difficult for a new operator to 

establish on a market that used to have monopoly or one dominant company. The former monopolist will 

often continue to be the dominant company on the market, however a market with competition will lead 

to a decrease in prices and profitability. The process of a deregulation can be divided in two different 
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phases. In the first phase there is some turbulence on the market for approximately five years, the second 

phase starts when the markets start to get more stable. The number of competitors will increase, 

although most of them will not make it and disappear in the first ten years. This applies to both new and 

established companies (Bleeke, 1990). 

To survive the first phase the companies should have a good financial situation to start with. It will be 

more expensive for the companies with competition on the market and since the profitability will 

decrease the companies must invest in improving their productivity, marketing, customer service, pricing 

development etc. This will lead to many companies reducing their selection and instead focusing on a 

product or service where they already have a strong position. For smaller companies the only solution to 

survive is most likely to ally and cooperate with other companies (Bleeke, 1990).   

Koﾐkuヴヴeﾐs┗eヴket’s ふヲヰヰ4ぶ iﾐ┗estigatioﾐ oﾐ deヴegulated ﾏaヴkets aﾐd its effeIt Ioﾏes to the IoﾐIlusioﾐ 
that the prices will increase in industries where the former monopolist is able to keep a dominant position 

for a long time and the opposite where new companies are able to enter the market and expand. It could 

take some time before the new companies are able to establish on a newly deregulated market.  

Regulations for competitors are very important in order for a newly deregulated market to function and 

the authority should eliminate or restrict any conflicting goals for different operators. Legislation is 

important to make it easier for new companies to enter the market and get access to infrastructure and 

customers. This should prevent the earlier monopolist to take advantage of its earlier dominance, which 

the company is likely to do if there is a possibility. The government has an important role on a 

deregulated market to encourage the competition via laws and regulation. Many markets in Sweden are 

still dominated by government owned companies (Konkurrensverket, 2004). 

According to the study (Konkurrensverket, 2004) some of the positive effects with a deregulation is that 

the customers will have more options and a more important role, increased number of jobs and with the 

competition companies must be more efficient, which will lead to a decrease in price for the product or 

services.  

5.2 Strategies for providing a universal service 
According to Hultcrantz there are five different strategies for a regulator to ensure a service on a 

competitive market (Hultcrantz 2004, in Liljeström, 2008): 

 Give the former monopolist a service responsibility 

 Give all the operators responsibility for the service 

 Obtain the service from one operator 

 Obtain the service from several operators 

 Offer grants for the service, vouchers  

 

The first two strategies above means that someone is given the responsibility to provide the service and 

this could be with our without compensation. In the telecommunication business there could be benefits 



  21 
C-Uppsats LiU Pricing of radar data  
Tobias Nylin  
Martin Linder 2014-01-15 
 
 
 

 
 

with being the one operator providing the service and e.g. be recognised as the company with the best 

coverage for cell phones. There is a problematic about the compensation in these methods where it is 

complicated to calculate the proper amount for the service (Liljeström, 2008).  

 

To obtain the service via auction from one or several operators is a possibility where the market is 

deciding how to provide the service and what the compensation will be. This will lead to the most 

effective solution and the compensation will be low. An auction for procurement means there are one 

purchaser and several sellers where the one offering the service for lowest price will win (Liljeström, 

2008). 

 

The last approach is a system with grants or voucher, this approach is more often used in markets where 

the competition is well developed. This approach means no operator has the responsibility for the service 

and this means that it is in principal full competition and no guarantee that the services is available for all 

customers (Liljeström, 2008). 

All five strategies come with a cost that may be financed either internal or external. Internal means by the 

operators and customers in the market and external is via the national budget (Liljeström, 2008).  

In Sweden external compensation is used at auctions and contributes every municipality in order to 

procure the development of broadband in unprofitable areas. TeliaSonera (former Televerket) are obliged 

to give other operators access to their network and the operators can rent a product in order to deliver 

broadband to their customers. According to Liljeström (2008) it would be most efficient to develop a 

system based on grants if the market itself can provide Internet for most of the population. If there is a 

need for new or improved infrastructure to accomplish this, it will be more optimal with an auction for 

one operator to provide this service.  

5.3 Telecommunication and broadband 
The telecommunication market in Sweden was for a long time a market with monopoly and Televerket 

was the only operator. Televerket was the only operator with the service and the price for the service at 

the tiﾏe ┘as ヴegulated to He さヴeasoﾐaHleざ. Wheﾐ the market was liberalized the demand for reasonable 

price to the customers were removed and other operators could also provide the service. In this market 

there were already infrastructure in order to provide telecommunication and broadband, however it was 

not the obligation of Televerket anymore. Broadband is delivered via the telecommunication methods 

and Liljeström (2008) focus on the market of Internet access in Sweden. The government have assigned 

an investigation with the purpose of developing a regulation that promotes non-discrimination and 

transparency in the availability to the access network on the Swedish broadband market (Billinger, 2007). 

Billinger (2007) states the importance of access regulation in order for a non-discriminatory market since 

an operator that owns the infrastructure and also provides a service may not be willing to cooperate 

unless there is a clear law that requires them to. 
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5.4 Pharmacy 
In Sweden the pharmaceutical market was a monopoly until 2009 when it ceased and private operators 

were allowed on the market. An open market in the pharmaceutical industry was expected to lead to 

more convenient locations, prices and service for the customers. In this market the regulation and 

financing of medicine will continue to be public but private operators will do the distribution. According to 

Ahlsten and Törngren (2009) this industry is a part of the welfare society and should offer the same 

service and products regardless of its location. It should be available for everyone and the personnel 

should be able to help and give advice on prescriptions, among other things. 

It is the responsibility of TLV (Tandvårds- och läkemedelsförmånsverket), which is a government agency, 

to decide the purchasing price and the selling price of certain drugs. TLV also decides which drugs should 

be included in this process, as it does not concern all medicines and drugs that are provided at the 

pharmacies. The purchasing price for some drugs will be under negotiation but for most of the drugs, TLV 

will decide the price. TLV will regulate this in order for the prices to be the same across the country. There 

are guidelines for how this pricing will be and which drugs will be affected (Ahlsten & Törngren, 2009).  

The guidelines are as follows: 

For drugs where the patent still is valid TLV will decide the price for purchasing and selling, although the 

pharmacy has the right to negotiate a lower purchasing price (TLV, A, 2009).  

For drugs where the patent no longer is valid each pharmacy have no right to negotiate and the price is 

decided by TLV according to a model (TLV, B, 2009) and this means the pharmacy shall purchase and sell 

the drug that is available for the lowest cost on a monthly basis. The pharmacy will be compensated for 

additional costs with 10 SEK for each box of drugs that is sold. For over-the-counter drugs the price shall 

not be regulated and there is no demand that the price needs to be similar across the country (Ahlsten & 

Törngren, 2009). 

For the pharmaceutical market there is an authority that have decided the price for different kinds of 

drugs and a model for how price is calculated and for which kinds of drugs it affects. 

5.5 Long-run average incremental cost in voltage network 
LRIC (Long-run average incremental cost) is a model used in markets where there is a strong operator on 

the market, which usually is an operator that used to have monopoly. This model is used to determine the 

price for competitors to use services that are provided by the operator with significant market power.  

Matlotse and Rakgati (2013) are considering this model and problematic with privatization of electricity 

powers. In this industry there is network assets such as generators and transformers that should be used 

in an effective and efficient way. This is an industry where there also is a problem with how much it 

should cost to use these assets. The model is supposed to measure the average cost of increasing output 

by a given quantity, based on the most efficient technology. LRIC could give incentives for investments 

and utilisation of infrastructure. The specific math and calculations are quite complex and Matlotse and 

Rakgati (2013) uses this model to get different demand growth rates and an indication of the economic 
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status in the future and helps to examine possible investments in infrastructure. The model also gives 

insight in the charges and how they vary depending on demand growth rate.   

5.6 Infrastructure within railroad 
Since the Swedish Transport Agency is the deciding authority in other departments besides aviation such 

as railroad, maritime and roads we decided to examine how the infrastructure and pricing is within 

railroad. In the railroad business it is impossible for every operator to build their own rail for their own 

trains. There is a rail and several operators want to use it. The Swedish Transport Administration is 

responsible for the operation and maintenance of roads and rails in Sweden. The Swedish Transport 

Administration charges the operators depending on the type of train and the time it spend on the rail and 

the operators are only responsible for their own trains. There are entrepreneurs that handle the 

operations and maintenance of the rails on assignment from The Swedish Transport Administration. 

Jernhusen is a public company that owns the depots and often handles the maintenance and the 

operators is charged when they use the depots. The operators do not pay directly for the maintenance or 

building of rails although this in financed by some of the rail charges that they pay to The Swedish 

Transport Administration (Personal contact, J. Persson, 4/11 2013). 

5.7 Privatisation of ANS in other countries 
McDougall and Roberts (2008) analyse the commercialising of air traffic control in 11 ANSP (air navigation 

service providers). In their paper they come to the conclusion that the reform has been successful where 

the service, technology and safety records have improved and costs have been reduced. McDougall and 

Roberts (2008) states examples where the commercialisation has had a major impact on the technology 

that has improved, for example in Australia where ANSPs collaborate in order to improve technology and 

surveillance systems and are procuring the necessary equipment.  

The Australian ANSP have together with commercial and non-commercial clients, military ATC and 

government taken an initiative to develop the domestic radar coverage to ADS-B and implement this 

equipment for all airspace in Australia above 30,000 feet. Another positive factor is that commercialised 

ANSPs are far ahead with implementing systems used for reduced vertical separation minima (1000 feet 

separation instead of 2000 feet above flight level 290) that leads to increased flight efficiency and en 

route capacity (McDougall & Roberts, 2008).  The commercialisation have also had an impact on capacity 

and reduced delay at airports that was caused by e.g. staffing shortages.  

The cost for most of the ANSPs in McDougall and Roberts (2008) study were reduced per IFR (instrument 

flight rules) movement. The labour cost for air traffic controllers are better managed by commercialised 

ANSPs, however there is still room for improvement that will lead to lower costs. The commercialisation 

has been a success where the safety has either been improved or nor affected significantly. It has also 

lead to an improvement in efficiency and development of equipment that will improve the service given 

by the ANSPs. What role the government should have has been clearer in these countries where the 

government has ensured the public interest (McDougall & Roberts, 2008).  
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Sweden is not the only country where the market is open for competition, other examples are: Spain, 

Great Britain, Denmark, Switzerland, Canada and Germany. There are differences in the degree of 

privatisation in the different countries. In Germany and Switzerland there are only some of the smaller 

airports that are available for private operators. Sweden, Denmark and Great Britain are the only 

countries in Europe where the market is completely up for competition (terminal area). In Denmark there 

are no procurements of the airports although it is possible (Bjelfvenstam, 2012).  

5.7.1 Pricing of radar data in Great Britain 
The ANSP of Great Britain, NATS, had a similar problem with the pricing of radar data as the one we 

examine in our thesis. NATS made it rather simple as they considered which ATS used the same radar and 

distributed the cost for the radar on those ATS. NATS started charging the ATS and calculated the total 

cost for purchasing the radar divided on the service life plus maintenance for the radar. The calculations 

lead to that one connection to the radar will cost approximately 450,000 SEK per year. If the same 

calculations and methods were used in Sweden the price will be approximately the same or a little lower. 

It shall be taken into consideration that the ATS in Great Britain are more financially prepared for a cost of 

this amount than the ATS in Sweden. A similar model is used for the frequencies in Sweden where the ATS 

pay for the number of frequencies they use. If a radio have eight frequencies and if an ATCC uses three 

and an ATS two than the ATS is charged for 2/5, this means the cost are divided by the total number of 

frequencies used (Personal contact, A. Andersson, 4/11 2013). 

6 Pricing schemes 
In this chapter we will present the pricing schemes we have developed for distributing the costs for radar 

data on the ATS. We will present three pricing schemes that are based on different attributes. 

6.1 General 
We have created three pricing schemes for how the pricing of radar data could be done. In two of our 

pricing schemes we have divided the ATS in categories based on different attributes and the costs are 

divided among these categories. Within each category the cost is divided equally between the ATS. The 

pricing schemes are based on estimated prices from our supervisor at LFV (Personal contact, A. 

Andersson, 22/11 2013). These prices are assessed to be reliable, although they may not be 100 % 

accurate. The correct price is not known until offers for the specific equipment is available. In appendix 1 

we present the prices used for the calculations.  

Surveillance is an extremely important part of en routes daily operations and the cost for surveillance has 

historically been covered from the en route fee. We have decided that any investments in new equipment 

shall not be included in our pricing schemes for the ATS, based on the fact that surveillance is very 

important for en route and that the income from the en route fee is the most dominant income for LFV 

(LFV, D, 2013).  

The costs that we have chosen to allocate to the ATS are the maintenance cost for the new equipment, 

Mode S and WAM. These two systems have been chosen since they are the ones most likely to be 
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implemented in the future, but the pricing schemes can be applicable on any system. Since the current 

system (MSSR) are about get out of date and will be replaced by these systems in some extent we thought 

it would be better to make pricing schemes that will be useful for the future surveillance systems and 

based on these costs. The current number of radar stations for MSSR is 12 and this number will be 

sufficient with mode S as well since it is the same technique. With 7 stations for WAM it will be 

approximately the same coverage, or better, as with 12 MSSR and therefore this number is used in our 

pricing schemes. The focus is on how the cost are divided and allocated in the schemes, Mode S and WAM 

are just examples to get actual numbers for the costs. The pricing schemes could be used with any 

equipment and prices.  

Conditions applied on all three pricing schemes: 

 The cost is imposed on the provider of ANS at the aerodrome.  

 Our calculations are based on 12 mode S stations and 7 WAM stations.  

 Maintenance cost Mode S: 12 stations * 1,000,000 SEK = 12,000,000 SEK. 

 Maintenance cost WAM: 7 stations * 1,000,000 SEK = 7,000,000 SEK. 

 The numbers of ATS that are affected is 34, presented in appendix 2. 

6.2 Pricing scheme 1 – Divided equally between ATS 
The first pricing scheme is based on the approach used in Great Britain (chapter 5.7.1), where the cost is 

equally divided between all ATS. This means every ATS pay the same amount for radar data and this is 

theoretically a fair pricing scheme since no distinction is made for the different ATS.  

In table 3 the price for each ATS is presented for both Mode S and WAM. 

Table 3. Price per ATS in pricing scheme 1. 

  Mode S WAM 

Price per ATS/year (SEK) 352,941 205,882 

 

The pricing of radar data is clear and simply divided among the ATS regardless of size, traffic or demand. 

6.2.1 Analysis of pricing scheme 1 
In the first pricing scheme the maintenance cost is equally distributed to all ATS that want access to radar 

data. The pricing scheme thereby becomes a starting point where the conditions are the same for all ATS 

if they want to receive radar data. The scheme's impact on the operators is very different even though in 

theory it is a fair scheme with equal conditions.  

That each ATS purchase the same amount for radar data is a fair distribution in theory, however in reality 

this scheme is not quite as fair when factors such as net sales and needs are taken into account. The cost 

for a provider of approximately 350,000 SEK per year for Mode S at an airport can be quite high, especially 

if the airport even before the introduction of this cost is not particularly profitable. In a comparison of 

airports, this scheme may be difficult to justify at smaller airports where the cost will most likely be too 



  26 
C-Uppsats LiU Pricing of radar data  
Tobias Nylin  
Martin Linder 2014-01-15 
 
 
 

 
 

high in comparison to airport net sales and thus how much the provider can charge to conduct air 

navigation services. 

This scheme becomes more noticeable for the smaller ATS, when the price tag for air navigation service 

will increase, as the cost of the radar data must be covered. The result of this scheme may be that it will 

not be profitable to conduct air navigation services at smaller ATS, since the cost of the radar data might 

be too high compared to the revenue for air navigation services.  

6.3 Pricing scheme 2 – Based on number of landings per year 
Pricing scheme 2 is based on the studies made regarding the railroad in Sweden, where the cost is 

dependent on the time spent on the rail (chapter 5.6). This is applied in the second scheme as number of 

landings instead of time spent on the rail, where cost increase with the number of landings.  

In order to achieve this we divided the number of ATS in three different categories based on the total 

number of landings at the aerodrome in 2012. The statistics on landings for Såtenäs and Vidsel were not 

available, so the numbers of landings for those aerodromes are estimated by comparing the airline routes 

available for those and other airports. We find it most likely that they should belong in category 1 with 

less than 5000 landings per year. The intervals for the different categories are chosen to get a fair division 

of the different ATS in order of magnitude. The categories are: 

 Category 1: ATS with landings of 5000 or less per year. 

 Category 2: ATS with landings of 5001 up to and including 15,000 per year. 

 Category 3: ATS with landings of more than 15,000 per year. 

Which ATS belongs to the different categories is shown in table 4. 

Table 4. Categories in pricing scheme 2 based on numbers of landings. 

Category 1 <5001 Category 2 5001-15,000 Category 3 >15,000 

Arvidsjaur Stockholm - Västerås Stockholm - Arlanda 

Borlänge Halmstad Stockholm - Bromma 

Karlsborg Jönköping Stockholm - Skavsta 

Karlstad Kalmar Göteborg - Landvetter 

Kristianstad Linköping-Malmen Göteborg - Säve 

Ronneby Linköping-SAAB Malmö Airport 

Skellefteå Ljungbyhed   

Småland Airport Luleå   

Sundsvall Norrköping   

Såtenäs Umeå   

Trollhättan - Vänersborg Visby   

Uppsala Ängelholm   

Vidsel     

Åre/Östersund     

Örebro     
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Örnsköldsvik     

 

“iﾐIe the sIheﾏe’s puヴpose is iﾐIヴeased Iost ┘ith iﾐIヴeased ﾐuﾏHeヴ of laﾐdiﾐgs, the Iost iﾐteヴ┗al iﾐ 
percentage per ATS will increases with ~1 % per category. Since there are different numbers of ATS in the 

categories, we have allocated a different amount of the total cost to each category. This leads to the 

percentage per ATS and category is arbitrary chosen by us in order to achieve the purpose of this scheme 

where the cost shall increase for each category.  

The percentages per category are: 

 2.3 % / ATS. 35 % of the total cost is allocated on category 1. 

 3.3 % / ATS. 39 % of the total cost is allocated on category 2. 

 4.2 % / ATS. 26 % of the total cost is allocated on category 3. 

In table 5 it is presented how much each ATS in each category will pay every year for radar data for Mode 

S and WAM. 

Table 5. Price per ATS in pricing scheme 2. 

 Price per ATS/year 

(SEK) 
Mode S  WAM  

Category 1 262,500 153,125 

Category 2 390,000 227,500 

Category 3 520,000 303,333 

 

In this pricing scheme the ATS with most landings, the larger aerodromes, will pay more every year for 

radar data than the smaller aerodromes that has fewer landings per year.   

6.3.1 Analysis of pricing scheme 2 
In this pricing scheme the costs are allocated on the ATS depending on the number of landings per year. 

This is a pricing scheme that considers the size of the aerodromes. An aerodrome with more traffic will 

have to purchase more in this pricing scheme and the smaller aerodromes will have a lower cost. Landings 

and departures are a source of income and the distribution of costs in this pricing scheme will probably be 

better suited for the different ATS and their capability to pay for radar data than in pricing scheme 1.  

To charge the ATS depending on amount of traffic could seem unfair, there are other factors such as 

requirements on coverage that is not taking into consideration. This will be favourable for smaller ATS 

who gets a reduced cost compared to pricing scheme 1. The larger ATS will get a higher cost and it is 

possible that it is manageable for them, however it may not seem fair to distribute more cost to those ATS 

that can manage it. The numbers used for the different categories could be changed and updated for a 

better partition. Statistics for number of landings should be mandatory to report for all airports for this 

pricing scheme to work. 
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There could be a situation where an ATS is close to the boundary of two categories and would gain on 

having fewer landings to end up in a lower category. Perhaps the middle category is a bit large and there 

is big difference between just above 5000 landings and just below 15,000. This could be solved with 

adding a fourth category. It is unlikely that the ATS would deliberately reduce the number of landings, 

however it may be possible to arrange the reported numbers to end up in a lower category although this 

seems unlikely.  

This pricing scheme benefits the smaller ATS who gets the radar data for a lower cost than in our first 

pricing scheme, the larger ATS gets a higher cost and should also be better prepared to handle this than 

the smaller ATS. ATS that are in category 2 and close to the lower boundary may be disadvantaged since 

their cost will increase although the ability to handle the cost may not be sufficient. 

6.4 Pricing scheme 3 – Based on TMA and requirements on 

surveillance service 
The final pricing scheme is mainly based on the same criteria as applied for the contribution of charges 

(chapter 4.3), which is based on median distance flown in TMA. This is the foundation for the three first 

categories in this scheme. Due to the requirements to what extend the ATS must provide surveillance 

service to the military (chapter 4.1), a fourth category was implemented for the military airports. 

This pricing scheme is designed so that the aerodromes without a TMA and with fewer miles per aircraft 

in the TMA will purchase less for radar data. We have also taken into consideration the military 

requirements to provide surveillance service until 1 nm from the runway edge and the low height 

requirements, which sets higher demand on the systems used for surveillance. The criteria for the 

categories can be described as stated below: 

 Category 1: ATS that provides ANS inside a control zone only.  

 Category 2: ATS that provides ANS inside a TMA with several ATS. 

 Category 3: ATS that provides ANS inside a TMA with requirements of surveillance service until 

FAP/FAF. 

 Category 4: ATS with the requirements to provide surveillance service until 1 nm from the runway 

edge, the military airports. 

Which ATS belongs to the different categories is shown in table 6. 

Table 6. Categories in pricing scheme 3 based on distance flown in TMA and requirements. 

Category 1 Category 2 Category 3 Category 4 

Stockholm-Arlanda Göteborg-Landvetter Stockholm-Skavsta Karlsborg 

Stockholm-Bromma   Stockholm-Västerås Linköping Malmen 

Malmö   Arvidsjaur Luleå 

   Borlänge Såtenäs 

    Göteborg-Säve Uppsala 

    Halmstad Ronneby 

    Jönköping Vidsel 



  29 
C-Uppsats LiU Pricing of radar data  
Tobias Nylin  
Martin Linder 2014-01-15 
 
 
 

 
 

    Kalmar   

    Karlstad   

    Kristianstad   

    Linköping-SAAB   

    Ljungbyhed   

    Norrköping   

    Skellefteå   

    Småland Airport   

    Sundsvall   

    Visby   

    Trollhättan-Vänersborg   

    Umeå   

    Åre/Östersund   

    Ängelholm   

    Örebro   

    Örnsköldsvik   
 

The purpose of this scheme is to benefit the ATS without TMA and less contribution of charges from en 

route. This means that category 1 and 2 will be charged with a smaller cost than category 3 and 4.  

Conditions for allocating the cost are: 

 Category 1 includes the ATS without TMA and also the ones without contribution of charges, and 

will thereby have the lowest cost in the scheme.  

 The ATS in category 2 controls a TMA and also receives 60 % in contribution of charges from en 

route, thereby a higher cost than category 1.  

 The ATS in category 3 also controls TMA but receives 75 % in contribution of charges from en 

route, thereby higher cost than category 1 and 2. 

 The ATS in category 4 is the military airports, since they have special requirements on surveillance 

coverage and also controls a TMA, they will therefore be charged with the highest cost in this 

scheme. 

The sIheﾏe’s purpose is to adapt the cost according to the conditions stated above, since there are 

different numbers of ATS in the categories, we have allocated a different amount of the total cost to each 

category. This leads to the percentage per ATS and category is arbitrary chosen by us in order to achieve 

the purpose of this scheme where the cost shall increase for each category. 

The total costs are then divided between the four different categories so that the cost will increase for 

each category according to the purpose of this scheme: 

 2 % / ATS. 6 % of the total cost is allocated on category 1. 

 2.5 % / ATS. 2.5% of the total cost is allocated on category 2. 
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 3 % / ATS. 69 % of the total cost is allocated on category 3. 

 3.215 % /ATS. 22.5 % of the total cost is allocated on category 4. 

In table 7 the cost per ATS in each category is presented. 

Table 7. Price per ATS in pricing scheme 3. 

Price per ATS/year 

(SEK) Mode S  WAM  

Category 1 240,000 140,000 

Category 2 300,000 275,000 

Category 3 360,000 210,000 

Category 4 385,800 225,050 
 

This pricing scheme may be the fairest one since the requirement on surveillance and the contribution of 

charges are taken into consideration. 

6.4.1 Analysis of pricing scheme 3 
In pricing scheme 3 the different categories are mainly based on the same criteria as the contribution of 

charges (chapter 4.3), the military aerodromes have special requirements on surveillance and this leads to 

a category including all military aerodromes. This means that the military airports will have the highest 

cost in this scheme, due their requirements. For the other categories the ATS without a TMA and less 

contributions from en route will benefit since their cost will be lower in this scheme. The larger 

aerodromes without a TMA will benefit from this scheme, although they do not receive any contributions 

from en route and must bear the entire cost themselves. The ATS with only a control zone handles the 

aircraft a shorter period of time and is not as dependent of the surveillance equipment as those that 

control a TMA. 

The reason that Göteborg-Landvetter is the only ATS in category 2 is that it is the same in the 

contributions categories (see chapter 4.3) and it is a large ATS with a TMA for two aerodromes. For 

Göteborg-Landvetter the cost will be reduced compared to the other schemes. 

For the smaller aerodromes this pricing scheme will have a negative effect since most of them have a TMA 

and therefore gets a higher cost than pricing scheme 2. The cost is similar as in pricing scheme 1 and this 

means the cost could be difficult to handle for them. However it should be taken into consideration that 

they receive contributions from en route that reduces the final cost by 75 % and making it easier for them 

to handle. 

If the ATS consider the cost to be unmanageable they may want to change the airspace they are in control 

of. For example, lose the TMA and only provide ANS inside a control zone and get reduced cost according 

to category 1. This is not an easy process since the responsibility for providing ANS in the TMA must be 

relocated to another operator and most likely one of the ATCC.  
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7 Comparison and discussion 
In this chapter we will compare the effect the pricing schemes have on the ATS and other factors affecting 

the pricing of radar data. We will discuss other options and alternative of financing surveillance. 

7.1 Comparison of pricing schemes 
In figure 2 we present the changes in costs for four different ATS in our pricing schemes. We have chosen 

four different airports to illustrate the affect the pricing schemes have on the different types of ATS, this is 

just an indication of how the pricing changes for different types of airports. We have chosen four different 

airports to represent different types of airports in order to get a good picture of how the pricing schemes 

affect different types of airport. The airports we have chosen are: 

 Stockholm-Arlanda to represents a large airport 

 Umeå to represents a middle-sized airport 

 Arvidsjaur to represents a small airport 

 Linköping Malmen to represents a military airport 

 

Figure 2. Illustration of the changes in cost for different types of airports, cost for Mode S. 

The changes between the pricing schemes are biggest for Stockholm-Arlanda and the larger airports, 

which costs differ significantly between the second and third pricing scheme. The third scheme is the best 

for larger airports as the cost are low both compared to the other schemes and other airports. The second 

scheme based on number of landing is a higher cost and will not benefit a large airport such as Stockholm-

Arlanda.  

For a middle-sized airport such as Umeå there is no significant changes in the pricing schemes and instead 

a similar cost in all three schemes. The lowest cost for Umeå is the first scheme where the cost is equally 

divided among the ATS. The highest cost for Umeå is the second scheme, the same as for Stockholm-
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Arlanda, where the number of landings is the base for the price. Linköping Malmen, which represents a 

military airport, has a similar curve as Umeå with the only difference in the last scheme where Linköping 

Malmen has a higher cost than the others.  

Arvidsjaur, which is a small airport, benefits from the second scheme which is based on number of 

landings and the cost for the two other schemes are quite similar and in the same area as for Umeå and 

Linköping Malmen. In table 8 and 9 the prices per scheme is displayed for the ATS for Mode S and WAM. 

Table 8. Comparison between the schemes for Mode S. 

Mode S       

ATS Scheme 1 Scheme 2 Scheme 3 

Stockholm-Arlanda 352,941 520,000 240,000 

Umeå 352,941 390,000 360,000 

Arvidsjaur 352,941 262,500 360,000 

Linköping Malmen 352,941 390,000 385,800 

 

Table 9. Comparison between the schemes for WAM. 

WAM Scheme 1 Scheme 2 Scheme 3 

Stockholm-Arlanda 205,882 303,333 140,000 

Umeå 205,882 227,500 210,000 

Arvidsjaur 205,882 153,125 210,000 

Linköping Malmen 205,882 227,500 225,050 

 

The pricing schemes are advantageous for different ATS and one scheme is not beneficial for all ATS, the 

cost for every ATS for each pricing scheme is displayed in appendix 3. In pricing scheme 2 the difference is 

quite high between the highest and lowest cost, which could seem unfair to the ATS with the highest 

costs. The third scheme has a smaller difference between the highest and lowest cost and could perhaps 

be easier to accept for the different ATS since it also takes the contribution of charges into consideration. 

This could be the fairest scheme to apply and is the one most likely to be applied in Sweden, since it suits 

the different kind of ATS the best.  

7.2 Discussion  
LFV owns the current system used for surveillance and is also in the progress of investing in new systems 

and upgrading the current ones. LFV must have these systems for en route operations where LFV still has 

monopoly and it would be very ineffective and unnecessary to have another system for terminal area. In 

our pricing schemes we suggest that new equipment and updated systems are financed by other sources 

than the ATS. The reason is that if all costs are distributed on the ATS it would seem unfair since 

surveillance systems are very important for en route. This would also lead to a major increase in cost for 

the ATS which most of them probably could not afford. The en route fee is a major income for LFV and 

without surveillance service this income would be reduced since the capacity and traffic would decrease 

significantly. In our pricing schemes we therefore distributed the investment costs on en route and the 
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maintenance cost on the ATS in the terminal area. This means that the investment of new equipment that 

is necessary such as upgrading MSSR to mode S, one layer of WAM, a new PSR in Stockholm and ground 

stations for ADS-B should according to us be covered by the income from the en route fee. The PSR are 

only used in Stockholm TMA and will not affect any ATS and ADS-B is mainly airborne equipment so in our 

opinion these expenses will also be covered by en route or other sources.  

En route will have reduced expenses for surveillance with our pricing schemes since terminal area will 

cover the maintenance cost, as it is today all costs for surveillance systems is covered by the en route fee. 

Since the expenses are decreased perhaps it would be possible to reduce the en route fee, which would 

make it more attractive to fly through Swedish airspace. If more traffic fly through the area the total 

income may increase although the fee is reduced for the airline operators. 

There is no possibility for ATS to provide the surveillance service by themselves and instead they rely on 

LFV to provide the radar data from their surveillance stations. Since 2010 there is competition in the 

terminal area and LFV, which now is a rival operator on the market, should not be responsible to provide 

this service without compensation. There could be a situation where LFV do not want to share radar data 

with a competitor without compensation if it is not regulated. This could lead to an unfair market where 

rival operators do not have the opportunity to provide the service safe and efficient with surveillance. 

Rival companies may have to provide the service without surveillance, which reduces the capacity and 

probably would not work with the current traffic on most aerodromes in Sweden. The pricing of radar 

data should at least be supervised and approved by the government authority, in this case the Swedish 

Transport Agency, to prevent unfair and extortion prices. The prices should be decided regardless of 

company providing the service and if the provider at an ATS is changed the cost is the same for the new 

provider.  

Both Billinger (2007) and Bjelfvenstam (2012) suggest that the infrastructure and information such as 

radar data, radio etc. shall be available to all operators of air traffic control on the same conditions. It is 

important for a fair and competitive market that the possibility for new providers are the same as for LFV 

and therefore it should be the responsibility of the Swedish Transport Agency to regulate this and to make 

sure LFV do not get unfair competitive benefits due to their earlier monopoly position on the market and 

make sure the infrastructure for surveillance is available for a reasonable price.  

Surveillance systems could also be financed by the national budget, either entirely or partly. This is not 

the case in our pricing schemes; however it is a possibility to reduce the cost for LFV and other operators. 

Perhaps the investment cost could be financed external since it is necessary to meet the new demands, 

and instead divide the maintenance cost on en route and terminal area reducing the cost for both parts. 

This is an issue for the Government to examine if they deem it necessary and appropriate to finance.   

Our pricing schemes could also be used on the current situation; however there are no investment costs 

since the depreciation of the equipment is paid. This means that perhaps the maintenance costs should 

decrease for ATS and a part of that cost are covered by the en route fee. This will also be an issue when 

the depreciation of the new equipment is paid, however then it may be time for new systems and 
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equipment again. Our opinion is that LFV should remain responsible for surveillance due to their 

monopoly on the en route operations to make sure the systems are sufficient enough to provide the en 

route service, as they desire. Since it is decided that LFV shall continue to provide ANS on military 

aerodromes it makes it easier to fulfil the Armed Forces’ demand and continue the cooperation between 

them. The Armed Forces are an important operator and have requirements to protect the Swedish 

airspace and surveillance systems are important to detect airspace infringements. The Armed Forces does 

not only use the surveillance at their aerodromes, they also use it in order to identify the traffic flying 

through the Swedish airspace. This protection from airspace infringement would be impossible to conduct 

without surveillance since it would have to be made with flight plans and echoes on the screen (PSR). The 

Armed Forces is dependent on civil providers in order to meet the military air traffic requirements of ANS. 

This need will persist as long as the Armed Forces do not provide their own resources for ANS, since these 

services for military aircraft must be available during all stages of preparedness. The Armed Forces may be 

treated as LFV en route department and finance investments since it also uses the surveillance in the 

extent to prevent airspace infringements and also has special requirement concerning the provision of 

surveillance.  

The pricing schemes we have provided are just examples of how to divide the cost between the different 

operators and there are advantageous and disadvantageous that varies for the different operators. This 

could serve as a starting point for developing a final pricing scheme or perhaps there is a better solution 

to decide the pricing of radar data that we have not covered in the thesis. There are many possibilities 

and factors to base the pricing and financing of surveillance and our opinion is that the cost should be 

shared in some way, and it should be up to the Swedish Transport Agency to decide exactly how this will 

be carried out. The Agency should approach the problem like TLV (Tandvårds- och 

läkemedelsförmånsverket) did when the monopoly of pharmacy ended and became an open market. 

They made a fair distribution by setting up guidelines and regulations for pricing and accessibility of drugs 

(chapter 5.4). 

It is difficult to decide which pricing scheme is the best or most fair since a pricing scheme that is 

favourable for one ATS is unfavourable for another and to find a pricing scheme that suits every ATS is a 

difficult issue. Most of the ATS receives contributions from en route to cover their costs and that makes it 

easier for them to handle the new expense since a part of it still is covered by en route. We do not know 

exactly how the economic situation is for every ATS, or the exact prices, and what they actually are able to 

pay for radar data. This should probably be taking into consideration when the actual costs are known and 

the actual scheme is made so the pricing is not unreasonable for the ATS.  

8 Conclusion 
This final chapter presents the conclusions drawn and recommendations for future investigations, based 

on the work with foundation from the objectives below:  

 Determine who should be the one decide the conditions for surveillance. 

 To describe how the pricing of radar data should be determined. 
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 To describe how the determined pricing affects the different operators. 

 To develop pricing schemes in order to compare and analyse different outcome. 

The responsibility to provide radar data to ATS is not regulated, however LFV is the only operator with the 

possibility to support the ATS with this information since LFV owns the equipment used for surveillance 

today. It is the responsibility of the Swedish Transport Agency to make sure that necessary equipment and 

information is available for the operators. The Swedish Transport Agency shall also be the one deciding 

how the pricing of the radar data should be carried out and what prices are reasonable for the operators 

that are concerned. Surveillance can be considered as competitive today, however it is unrealistic that a 

new operator will be able to provide own systems for surveillance today. It might be a possibility in the 

future if surveillance still is considered competitive and there is another operator with the financial 

possibility.  

The three pricing schemes presented in the thesis are three different possible ways to handle the issue of 

distribution of the pricing of radar data. The schemes affect the operators and ATS in different ways, and 

what is fair and beneficial for one can be the opposite for the next one. One conclusion that can be drawn 

is that LFV is the one who stands gain by a division of the cost, this regardless if the cost is divided equal 

between all concerned or if LFV just receives some easing regard the cost.  

If consideration should be taken to the statement made by the Swedish Transport Agency, which all 

operators on an open market should be provided by the same conditions and prerequisites, then it is not 

more than right that operators of ANS starts compensating LFV for radar data. 

The thesis has a couple of recommendations for future investigations. First of all, our opinion is that the 

Swedish Transport Agency should be the deciding organ in this issue to set up guidelines and regulations 

for the pricing and dividing of the cost. Furthermore, the Armed Forces Armed should be more burdened 

with responsibilities and compensation rate, as it has special requirements for surveillance and rely on 

LFV's competence. Our final recommendation is that LFV should stay responsible for surveillance and 

investments in new equipment used for surveillance in exchange for compensation for radar data via the 

pricing schemes decided by the Swedish Transport Agency. This is based on the fact that LFV have 

monopoly on en route and that the government have decided that military aerodromes, aerodromes 

belonging to Swedavia and joint TMA shall continue to be operated by LFV which means LFV will continue 

to be the largest operator on the market. Our suggestion is that it should be regulated that LFV is 

responsible for providing the necessary equipment for surveillance and that ATS shall use the same 

systems. 
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Appendix 1 – Prices used for calculations in pricing 

schemes 

Prices SEK 

Mode S on an existing location 20,000,000 

Mode S on a new location 30,000,000 

WAM 13,000,000 

PSR on an existing location 30,000,000 

PSR on a new location 40,000,000 

Independent ADS-B ground station 750,000 

Maintenance cost   

WAM 1,000,000 

Mode S 1,000,000 

PSR 2,000,000 
 

Appendix 2 – All ATS that uses radar data 
1 Stockholm-Arlanda 
2 Stockholm-Bromma 
3 Stockholm-Skavsta 
4 Stockholm-Västerås 
5 Göteborg-Landvetter 
6 Malmö 
7 Arvidsjaur 
8 Borlänge 
9 Göteborg-Säve  
10 Halmstad 
11 Jönköping  
12 Kalmar 
13 Karlsborg  
14 Karlstad  
15 Kristianstad  
16 Linköping-Malmen  
17 Linköping-SAAB  
18 Ljungbyhed  
19 Luleå  
20 Norrköping 
21 Ronneby  
22 Skellefteå 
23 Småland Airport     
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24 Sundsvall  
25 Såtenäs  
26 Trollhättan-Vänersborg 
27 Umeå  
28 Uppsala  
29 Vidsel  
30 Visby   
31 Åre/Östersund 
32 Ängelholm  
33 Örebro 
34 Örnsköldsvik  

 

Appendix 3 – Cost per pricing scheme for each ATS 
  MODE S   WAM  

 Model 1  Model 2 Model 3 Model 1 
 Model 
2 Model 3 

Stockholm-Arlanda 352,941 520,000 240,000 205,882 303,333 140,000 

Stockholm-Bromma 352,941 520,000 240,000 205,882 303,333 140,000 

Stockholm-Skavsta 352,941 520,000 360,000 205,882 303,333 210,000 

Stockholm-Västerås 352,941 390,000 360,000 205,882 227,500 210,000 

Göteborg-Landvetter 352,941 520,000 300,000 205,882 303,333 175,000 

Malmö 352,941 520,000 240,000 205,882 303,333 140,000 

Arvidsjaur 352,941 262,500 360,000 205,882 153,125 210,000 

Borlänge 352,941 262,500 360,000 205,882 153,125 210,000 

Göteborg-Säve  352,941 520,000 360,000 205,882 303,333 210,000 

Halmstad 352,941 390,000 360,000 205,882 227,500 210,000 

Jönköping  352,941 390,000 360,000 205,882 227,500 210,000 

Kalmar 352,941 390,000 360,000 205,882 227,500 210,000 

Karlsborg  352,941 262,500 385,800 205,882 153,125 225,050 

Karlstad  352,941 262,500 360,000 205,882 153,125 210,000 

Kristianstad  352,941 262,500 360,000 205,882 153,125 210,000 

Linköping-Malmen  352,941 390,000 385,800 205,882 227,500 225,050 

Linköping-SAAB  352,941 390,000 360,000 205,882 227,500 210,000 

Ljungbyhed  352,941 390,000 360,000 205,882 227,500 210,000 

Luleå  352,941 390,000 385,800 205,882 227,500 225,050 

Norrköping 352,941 390,000 360,000 205,882 227,500 210,000 

Ronneby  352,941 262,500 385,800 205,882 153,125 225,050 

Skellefteå 352,941 262,500 360,000 205,882 153,125 210,000 

Småland Airport     352,941 262,500 360,000 205,882 153,125 210,000 

Sundsvall  352,941 262,500 360,000 205,882 153,125 210,000 



  41 
C-Uppsats LiU Pricing of radar data  
Tobias Nylin  
Martin Linder 2014-01-15 
 
 
 

 
 

Såtenäs  352,941 262,500 360,000 205,882 153,125 210,000 

Trollhättan-Vänersborg 352,941 262,500 360,000 205,882 153,125 210,000 

Umeå  352,941 390,000 360,000 205,882 227,500 210,000 

Uppsala  352,941 262,500 385,800 205,882 153,125 225,050 

Vidsel  352,941 262,500 385,800 205,882 153,125 225,050 

Visby   352,941 390,000 385,800 205,882 227,500 225,050 

Åre/Östersund 352,941 262,500 360,000 205,882 153,125 210,000 

Ängelholm  352,941 390,000 360,000 205,882 227,500 210,000 

Örebro 352,941 262,500 360,000 205,882 153,125 210,000 

Örnsköldsvik  352,941 262,500 360,000 205,882 153,125 210,000 

 


