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ABSTRACT

This paper is to provide an insight into the privatization process of German ATC so far. Furthermore, the “Economic Regulation of German ATC” will be portrayed in detail and the traffic volume matching mechanism is explained, that will be put in place to lift the refractiveness of the system to a sufficient degree. To calibrate the regulatory model in magnitude and range, a specific traffic forecast shall be applied being basis for adoption of economic regulation. The paper demonstrates furthermore method, features and results of the “Medium-Term Forecast of ATC Service Units” specially developed by DLR for this purpose. It displays overall model aspects and how correspondent forecast shall be implemented into the regulatory model.
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1. Introduction

In early 2007, German ATC was planned to be privatized. However, due to decision by the German Federal President dated late October 2006, the new Air Navigation Services Act (ANS Act) will not come into force as adopted by the parliament. As to the president’s opinion, the proposed ANS Act is incompatible with the Basic Constitutional Law of the Federal Republic of Germany in three points:

· a capital-privatized air traffic control is regarded incompatible with the necessity of a federal-owned administration
· temporal limitation of governmental control and steering rights arising from the ANS Act
· puny company-law influence as to a minority stake
The decision of the Federal President does not oppose to privatization of a governmental assignment on principle. Nevertheless, such privatization can only be effected according to stipulation of existing constitutional law. The legislator is allowed to create presupposition under constitutional law for its purpose.
This means that the necessary legal foundation of that privatization is missing and the projected privatization will at least be postponed for about one year if not even abandoned. On the other hand, there is a strong commitment to privatization of DFS (German ATC) throughout the market – by airlines, airports, government and even DFS itself. For that reason, there might be the necessary willingness to change details of the privatisation framework or even modify the German Basic Constitutional Law. Given the fact that such modification was already made once to permit organisational privatization of DFS in 1993
, this option is not as implausible as it might seem at first glance.
In the majority of cases, Air Navigation Services (ANS) have traditionally been owned and operated by state throughout the world. By now, only a few Air Navigation Service Providers (ANSP) have been privatized. In times of growing commercialization, state control needs to be replaced by explicit regulation. The elaboration of this essential preparation step was fulfilled in a recent project. 

One important element supporting the economic regulation of DFS, strived to be privatized, is a specific air transport forecast that has been developed within the framework of cooperation between the German Ministry of Transport and Housing (BMVBS) and the German Aerospace Center (DLR) Air Transport and Airport Research. 

2. Privatization of Air Navigation Service Providers
The last two decades have witnessed an increasing commercialization of Air Navigation Service Providers (ANSP). Commercialization in this context is a catch-all term for three different stages referring to ownership, control and business conduct
:

· corporatization
–
creation of a legal entity outside government to manage Air Navigation Services while ownership of the corporation remains with government

· commercialization
–
management of facilities and services in a manner that business principles are applied and emphasis is placed on developing the commercial side of the business
· (capital) privatization
–
full or majority ownership of facilities and/or services are transferred to private sector by dint of sale
Usually development takes place in the above-stated sequence, but it might occur that two or all stages become implemented in one single step. Looking at the degree of privatization around the world the picture is quite inconsistent (see Fig. 1). Governments have traditionally been tending to be quite reluctant to reduce their control regarding Air Navigation Services. Some fear that safety and even national sovereignty could suffer. Others simply equate privatization with “contracting out to the lowest bidder”. Therefore, air traffic control services are often regarded as an “inherently governmental function”. In fact, ANS can be moved out to private sector without compromising safety and sovereignty if an adequate level of governmental supervision is established. Thus a state has to retain a powerful supervisory role over its respective ANSP to maintain public safety and security.
Actually, today, there are only a few privatized Air Navigation Service Providers. Up to now worldwide only three ANSP are privatized: NAV Canada, Skyguide (Switzerland) and NATS (United Kingdom). German DFS might be the next ANSP to enqueue.
As depicted in Fig. 1, DFS (Deutsche Flugsicherung GmbH – the German ANS Provider) is a corporatized entity, which emerged through organisational privatization from a public authority to a private law company in 1993, still 100% owned by the Federal Republic of Germany. DFS today is still yet a state monopoly but currently is projected to be privatized and thus moving towards being a partly privately owned corporation. German Government last plans were to sell 74.9% of corporate’s shares while withholding a control stock of 25.1%. Whether this share is high enough to grant sufficient control over the company will be one main object of concern during the currently running juridical review process.
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Fig. 1: Degree of ANS Privatization throughout the World
3. Aims of Privatization
There are two main arguments for privatization of government-owned companies in scientific discussion. One is fostering macroeconomic efficiency and the other is generation of privatization revenues as well as to disencumber public budget. In that sense, privatization is often regarded as consolidation activity of a state.
Regarding privatization of Air Navigation Services public expectations and particularly those of users are focussed on evolvement of market forces in provision of ANS being integral and essential part of the whole air transport value chain. This is intended to produce productivity gains and to foster efficiency as well as competitiveness of that mode of transport compared to other modes. Nevertheless, such effects are only likely to occur if there are market forces in place to stipulate those desired effects. The ANS market, admittedly, is not such environment as Air Navigation Services are mostly accepted being natural monopolies, inter alia due to safety considerations. For that reason, there must be a type of proxy for competition put in place to prevent monopoly abuse and prospective loss of reliability of that highly sensitive infrastructure. After all, irrespective of the change in ownership or management of an Air Navigation Service Provider, the state is ultimately responsible for safety, security and economic oversight of its operations. In practice, this means necessity for implementing a regulatory regime in whatever dimension.
4. Regulation

At a first glance it seems to be a contradiction to discuss regulation although air transport industry is gathering for deregulation and liberalization. In fact deregulation, especially in crucial areas of transportation, is invariably accompanied by new and often more explicit regulatory structures. This is mostly combined with a functional separation of ownership, operation and regulation. The regulatory approach suitable to solve the complex construct of ANSP privatization is more a form of re-regulation. A framework regulation should provide hereby on the one hand a balanced approach to regulation emphasizing the quality of regulation over the quantity and, on the other hand, take into account all relevant aspects and implications of the future entity. After all, privatization will even foster liberalization. 
As outlined in Fig. 2, a framework regulation is usually based on four columns whereby safety and security are combined into one area of regulation. The part of safety regulation is to provide for identification of safety risks as well as their management and mitigation.
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Fig. 2:  The four columns of a framework regulation
The part of security regulation must ensure that threat environments are detected and all relevant security concerns are addressed. As to social benefits provisions should be made to ensure that employees’ work environment and social benefits framework support all goals of any regulation area, especially the safety and security goals. Environmental Regulation will set environmental standards and ensure that those are obeyed. Competition aspects are covered by economic regulation. This paper is mainly focused on last named.
As recommended by ICAO (International Civil Aviation Organization) an economic regulation of an Air Navigation Service Provider should be established via independent mechanism pursuing following objectives
:
· ensure non-discrimination in application of charges

· ensure there is no overcharging or other anti-competitive practice 
or abuse of dominant position

· ensure transparency as well as the availability and presentation of 
all financial data required to determine the basis for charges

· assess and encourage efficiency and efficacy within the provider’s operations
· establish and review standards and quality levels of services provided

· monitor and encourage investments to meet future demand

· ensure user views are adequately taken into account
Each concerned state is given option on achieving these objectives. The Economic Regulation of German ATC can be appointed as a recent design example of such an economic ANSP regulation.

However, regulation raises new risks as shown for example by the experience made by NATS (National Air Traffic Services Limited; British ATC). NATS was the first privatized ANSP in Europe. After having been privatized partially in 2001, NATS faced only a little time later threat of bankruptcy in the aftermath of September 11, 2001 as its economic regulation turned out being inflexible and too rigid. ATC, maintaining a critical infrastructure, requires a robust and viable regulatory model safeguarding interests of all parties involved, esp. service providers, users and public.
5. Economic Regulation of German ATC
In autumn 2006, compilation of the regulatory model of DFS (German ATC) economic regulation was finalized. During compilation, it was attended to learn from experiences elsewhere, especially in respect to the regulatory model of NATS. Further to the above-mentioned objective recommendations by ICAO, implementation of the DFS Economic Regulation is intended to target some additional aims:
· steadiness of ATC-charges

· reduction of charges through increased efficiency

· planning reliability for both DFS and users (primarily airlines)

Special focus is laid on user’s requirements, incorporated into the regulation through user consultation at several points during the model-finding process. Quite similar to those of ICAO main expectations of the users are:
· perpetuation of the existing high safety-level provided by DFS

· retention of high quality levels
· reduction of ATC-charges by dint of increased efficiency

· increasing steadiness of charges

· appropriate investment activities

· transparency

· user involvement by means of consultation

Today’s charges are based on the principle of full cost recovery not admitting deficit or profit. Over- and under-recoveries, therefore, become balanced by reintegration into the rate calculation of the year after next (year n+2), creating the situation that steadiness of charges and hence calculability for users is poor. Further effect is that under such regime an ANSP is forced to raise charges in times of economic slowdown, whereas, as a matter of fact, charges could be reduced under more favourable economic conditions. In consequence, users have to encounter increased financial burden, in particular when passing through a crisis.

Another existing disadvantage is that it is not possible for DFS to build up reserves in periods of economic growth under current legislation. After privatization and under the intended economic regulation DFS would be enabled to do so.
After all, the regulatory model has to conform to all, any mentioned general regulation aim, moreover with the legal framework of the „Single European Sky“, and furthermore with the EUROCONTROL charging principles.

5.1. Proposed Regulatory Model

Provided that privatization of DFS will become effective, economic regulation’s demanding assignment will be to simulate competition and to harmonize essential parameters like demand, revenue, costs and quality. Therefore, multiple factors have to be determined and adjusted, specifying the operating framework during the entire regulation period. The description of the economic regulatory model [BMVBS, 2006] specifies:
a) the form of regulation to be applied
b) the services to be regulated
c) how prices of services are determined
d) the allocation of quantity risk among the market participants
e) the incentives provided for efficiency, capital investment and quality
Quintessence of the DFS’ designated economic regulation is to establish an incentive regulation (so-called Price-Cap Regulation) and thereby to abandon the currently valid principle of full cost recovery. In future, BMVBS (German Ministry of Transport and Housing) would determine ex-ante two annual upper price limits (revenue per service unit) regarding air traffic control services both for terminal charges and route charges for the entire five-years-running regulation period. Very briefly, the currently exercised retroactive charge calculation on basis of actual costs and over- / under-recoveries setting would become disestablished in subsequent years. Costs attributable to military users, in particular for availing DFS services for military airspace use (OAT
), shall be covered on a separate account in an approach of adjusted incentive regulation.
Regulation merely alludes to the charge-financed monopolistic sectors as well as to military OAT. Non-charge-financed non-monopolistic services performed for instance under competition currently or in future are not covered by this regulation. Hence, a so-called “Dual Till” approach (system of two cash points) must be put in place, separating regulated and non-regulated air-traffic control services. Differential cost circuits ensure compliance with EUROCONTROL principles for cost allocation, especially the current European Draft Commission Regulation laying down a common charging scheme for Air Navigation Services
 and the “Transparenzrichtliniengesetz” (Law for Transparency Directives).
As to German charge legislation, annual levelling of air traffic control charges lies within responsibility of BMVBS respectively the “Bundesaufsichtsamt für Flugsicherung” (BAF; National Supervisory Authority) executory to be founded. Air traffic control charges not only incorporate costs of DFS’ service provision but also pro-rata further cost elements like costs of supervision, “Deutscher Wetterdienst” (DWD; Germany’s National Meteorological Service), EUROCONTROL, ICAO and the regulation itself. By determining ex-ante the upper charge limits for air traffic services solely the charge quota arising by DFS’ services will be fixed for the regulation period. In doing so two different upper charge limits (Dual Price-Cap) are fixed for both route charges and terminal charges.

By adopting an upper charge limit the hitherto system of full cost recovery – completely forwarding any profit or deficit resulting from traffic-volume fluctuation by dint of (n+2)-compensation arrangement – would become disestablished. Air traffic control, however, is very limited in adjusting its own capacities to a decreasing demand due to its operation liability and a good deal of fixed costs. Consequently, a chance/risk splitting for the case of traffic-volume fluctuation must be implemented concerning DFS and airspace users. The primary British model, not being able to cope adequately with the after-effects of September 11, 2001, revealed the necessity of further measures when establishing a fixed upper charge limit, in particular a volume-matching mechanism, in order to lift the refractiveness of the system to a sufficient degree.

In case actual annual traffic volume during the regulation period diverges from the ex-ante determined traffic forecast for this period, a volume-matching mechanism (so-called Sliding Scale) allots an adjustment of DFS’ annual revenue. It becomes determined within the scope of the Dual Price Cap practice separately for en-route and terminal charges. In order to stabilize charges and to reduce necessity of retroactive charging, a plateau becomes set up ensuring that no retroactive revenue adjustments are effected as long as variation keeps a margin of deviation of +/- n %. The tangible spectrum of this plateau has still to be ascertained but is expected to be somewhere below 5 %.
This proposed volume-matching mechanism leads to the requirement of a service unit forecast having significant economic importance as each deviation from it regarding actual traffic will constitute objectionable costs for one of the parties involved. In case actual traffic does amount to less service units as forecasted, users will profit from, in case more service units are generated, DFS will profit from. However, the provided solution secures explicitly that the traffic-volume risk is shared between ANSP and users due to the interlinking to the revenue – cost risk is on part of DFS by the majority.

In addition to the determination of upper charge limits for the two sectors a so-called “efficiency factor” is intended. The respective upper charge limit shall be modified by this efficiency factor after consideration of inflation rate once a year. The process factor’s value is geared to the anticipated productivity increase of the ANSP (in material and personnel costs) and to inflation (RPI-x).

Moreover, an “investment factor” is implemented to avoid over- or underinvestment during the whole regulation period. The compiled investment and economy plan of DFS for the coming five years is posing as fundament of investment activity. On principle, it is allowed to exceed or undershoot this investment budget, however, if so, it results in a consultation process and approval by BAF, which might orientate their advisement according to user requirements. Exceeding or undershooting investment budget leads to discrepancy of actual to planned amortization and capital costs. These discrepancies have immediate effect on service-cost level and must, therefore, as a matter of principle, become credited or debited to users retroactively.

In a final step, a quality monitoring system was specified for the purpose of supervising the quality of performance of air traffic control. Hereby different quality indicators are measured and form the basis of evaluation: 
(1) two indicators for measuring the average delays
(2) delays of more than 15 minutes and

(3) delays in the wee hours of the morning.
To put it in a nutshell, the designated regulatory model is recommended to apply an incentive regulation restricted to the monopolistic and charge-financed sectors (Dual Till), fixing ex-ante two upper price limits (Dual Price-Cap), including a chance/risk balancing with plateau (Sliding Scale) and providing an efficiency incentive (RPI-x) as well as an investment and quality factor.
6. Forecast of Traffic Volume and Service Units

As described above, quality and volume of the forecast directly affect economic performance of the parties involved. This escalates the responsibility and demands highest accuracy in compiling this forecast.

As the traffic forecast will be charge-relevant, it becomes necessary to describe beyond the mere flight activities also their characteristics. This claim is constituted due to the fact that charges for arrival and departure are generated on basis of service units, considering both flight quantity as well as weight of respective aircraft. Route charges include besides weight also the great circle distance covered in German airspace. 
This is due to the fact that ATC charges per flight are levied according to the following formulas:
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· route charges
=

With “t” being the unit rate, “distance” being the great circle distance from entry to exit of German airspace
 and MTOW representing the Maximum Take-Off Weight of respective aircraft.
In order to obtain planning reliability for transaction and entire regulation period, the forecast is declared valid for the whole current regulation period. Hence, there are no arrangements made for a successive annual revision. In consequence, forecast horizon was determined end of 2011 as the regulation period was scheduled to begin on January 1st 2007 and to last until end of 2011. Due to above-mentioned delay in privatization process, it will be likely necessary and useful to actualize the forecast at a posterior moment – contingent on of actual start of regulation period.
The forecast underlies the basic assumption that development is considerably undisturbed and under status quo condition. Regulation model’s tolerance regarding interference effects has been considered separately. However, should arise serious or substantial change as to the general framework this should prompt revision of the forecast. Base year of the forecast was determined 2005, whereupon available data of 2006 are incorporated as well including traffic data up to September 2006.
Forecast methodology applied is based on a three-stage approach. First, the proper traffic development (quantity of flight movements) is analysed and forecasted. Second, service units determining factors – weight and distance – are considered in their historic and future development in order to be, then, in a third step merged together with the first-named to an overall service unit forecast. By dint of several trend and market analyses and specific extrapolations individual forecasts of both segments – en-route and terminal charges – are drawn separately, thus taking into account different development of these charge segments.
Route charges include three traffic groups developing partially in variation. Total traffic of en-route-sector-related service units is a composition of on the one hand IFR
-flights with take-off or landing at a German airport, on the other hand IFR-flights with take-off or landing within Germany (so-called “internals”) and on a third hand overflights.

Relating to long-term trend, traffic development of the overall en-route traffic shows a quite steady growth. Certainly, this evolution is perturbed between 2001 and 2003. Due to divers reasons discussed sufficiently at an appropriate moment, capacity was withdrawn from the market during this period. Accordingly, flight activity decreased and aircrafts with minor average MTOW were deployed. This in turn caused descent of average service units per flight. However, air traffic has succeeded in returning widely to its growth path – even though in partly varied occurrence. Fundamental national and international air traffic institutions like aircraft manufacturers, ICAO, EUROCONTROL and ADV
 share this point of view.
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Fig. 3:  Development of DFS-Service Units (en-route)

Fig. 3 shows the service unit development of the route charges sector and the stronger increase of service units compared with flight movements. The blue graph signifies the historic service unit evolution and the dashed blue the forecast values up to 2011. For comparison the green curve describes development of flight movements. The grey funnel represents the area between high and low traffic scenario of STATFOR Medium-Term Forecast 2006-2012 (MTF-2006) annualised in service units. The orange line indicates the correspondent values of the MTF 2006 Baseline Setting. As to realize in Fig. 3, DLR forecast of en-route service units are lying only very slightly over the correspondent value of the baseline scenario of EUROCONTROL’s (STATFOR
) Medium-Term Forecast 2006-2012
. An earlier comparison of the DLR-forecast with the 2005 edition of EUROCONTROL’s forecast showed a variance being a bit higher but STATFOR adjusted their forecast towards the higher level already expected by DLR.  Essential impact parameters hereby to be noted are on the one side the soccer world cup 2006 in Germany and on the other side the expected capacity expansion at Frankfurt airport starting 2010/2011 due to a new runway supposed to be in operation by 2010. Results include as well the move of DHL International’s hub base from Brussels to Leipzig airport which, however, will have more important influence on the terminal charges sector than on route charges.
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Fig. 4:  Development of DFS-Service Units (Terminal / Approach)
Any departure at one of the 17 DFS-controlled airports throughout Germany is falling under the category of terminal charges. Forecast proceeding for this charge segment is analogous to that of route charges. Traffic development and service unit evolution per take-off is scrutinized by means of specific trend analysis here as well and the forecast sets up on this basis. A comparative value from an external source (like e.g. EUROCONTROL) does not exist for this traffic and charge segment. For that reason the “DLR Sliding Medium Term Forecast of Air Transport Passengers in Germany“ (GMfp
) is applied as a comparative value. Hence the GMfp only describes passenger development at all German airports in one sum, respective 17 DFS-airports have to be grouped out to one single fraction which itself is, then, derived in a calculative transfer to get respective amounts of service units. Resulting data graph is shown in Fig. 4 as a green dotted line. The blue curve is representing again the historic service unit development and the dashed blue the forecast values up to 2011.
Opposite to the Forecast of Route Charges Service Units, the entry of DHL in Leipzig is here visible as a slight additional increase. This is by virtue of the fact, that the special fleet mix of the integrator entails a higher average weight and hence quantity of service units per take-off of this additional traffic is about 1.5 fold the country average. Furthermore, total volume of service units is figuring in evidence below en-route service units
.
Finally, DHL’s move will implicate an additional ascent of about 1.6 % of the expected annual service units in the terminal charges segment by 2011, whereas the move will bring about only approximately 0.5 % as to route charges segment.

Altogether, the latest DLR forecast
 anticipates a rise of service units from about 1.10 m in 2005 to 1.26 m in 2011 in sector of terminal charges corresponding to a determined average annual growth of calculated 2.4 %. As to route charges segment, DLR assumes an increase from 11.11 m service units in 2005 to 14.04 m in 2011. This would comply with an average annual growth of slightly below 4.0 %.

7. Conclusion
The Regulatory Model, representing an essential prerequisite for a sustainable development and privatization of the German Air Navigation Service Provider, is now finalized. It has repeatedly been communicated to users and other parties involved and they have been given opportunity to comment. However, real impact of economic regulation on DFS and users in practice remains to be turned out. 
However, the decision of the German Federal President has given impetus to a new perspective on the issue of ANS privatization – at least for Germany. In fact this decision might instigate a broader discussion on exertion of sovereign functions in respect to ANS. Surely other countries, esp. in Europe, will keep track of development of this project and the outcome of the juridical review process of the coming months and will draw their conclusions from that. Consequently, progress of liberalisation efforts in the Air Navigation Services sector will substantially depend – again at least within Europe – on this result.
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�	In 1991 the former Federal President already once stopped a law aiming at privatization of German ATC referring to the nature of air navigation services as a sovereign right and thus would need to be officiated by public service


�  definitions according to IATA [IATA, 2002]


�  See [ICAO, 2004], p. 4


�  OAT  –  Operational Air Traffic 


�  as of 23 March 2006


� distance  =  distance (indicated in kilometres) between the aerodrome of departure  within, or the point of entry into, the airspace of the FIRs (Flight Information Region) of a state and the aerodrome of first destination within, or the point of exit from, that airspace


�  IFR  –  Instrument Flight Rules


�  ADV – German Airports Association


�  STATFOR  –  Air Traffic Statistics and Forecasts


�  MTF-2006 – dated May 2006 [Eurocontrol, 2006]


�  GMfp – Gleitende Mittelfristprognose des DLR 


�  proportion is roughly 1/10


�  current as of November 2006
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