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Abstract:

Since the ending of the cold war, many former military airbases have been converted to civilian use. In consequence the German airport network has become very dense. Nowadays airport catchment areas are overlapping and many airport-operators depend on state aid. Some lobbyists blame the decentralised provision of infrastructure for over-capacities and loss-making airport-operators. However, this paper shows that a shift of competences from the local to the federal level would breach the principles of public finance. Most essential is an imperative combination of provision and financing competences in order to avoid misleading incentives for local decision makers.

On the Subsidization of (Regional) Airports -

An Approach to stop the Waste of Tax Money
I. Problem definition

The financing of airports is heavily discussed publicly. On the one hand, the concern is about airports which are not able to cover their operational costs. On the other hand, extension- and conversion-projects are (co-)financed with public funding. This paper deals with the basis of economic considerations, asking whether the financing of airports should depend on public money or not (chapter II) – and if so, how the competences should be allocated (chapter III). 

As a start, it is useful to paraphrase public financing as market intervention conceptually, whereas one should point out that there is no generally accepted definition.
 The German federal government subsumes adaptation-, maintenance- and productivity-aid for companies and industries under the term “subsidy“. “General tasks of the state“, like investments into transport infrastructure, do not count as subsidies regarding this definition (see Federal Ministry of Finance, 2003, p. 18 f.). One economic encyclopaedia defines subsidies as financial benefits from the state (or from the European Union and its organizations) for single companies without appropriate service in return (Gabler, 2000, p. 2985). Hence the term subsidy is restrained on financial efforts, which presumes that actual payments are made. Such a narrow definition would however not be useful for our purposes. Therefore we will examine the definition of state aid consecutively. Article 87, paragraph 1 EU-treaty mentions the following 5 criteria, which have to be fulfilled for state aids (see EU-Commission, 23.11.2006).
1. The measure leads to economic advantages.

2. The measure is granted by the state or by state funds.

3. The measure is selective and only applies for particular companies or industries. 

4. The measure affects competition within companies or industries.

5. The competition within member-states of the European Union is also affected.
The term “state aid“ is much broader, than the criterion for the before defined term “subsidy”. Table 1 illustrates in which ways German airports are benefiting.
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The support by the state affects many airports, whereas the aid varies much. There are airports which receive direct payments for the coverage of their annual losses. Other airports are able to cover their operating costs on their own but are dependent on their public owners or on public funds whenever they plan to extend the runway or terminal-infrastructure. The broader definition of state aid includes all measures which are (partly) financed by the state and are supposed to better the economic situation of airports. This would e.g. affect enlargement of the airport’s catchment area by better road or rail access or financial support for certain routes which are serving the particular airport. 

One might be curious why some airports are not able to cover their costs and why many are dependent on state aid. One decisive factor is the size of the particular airport. While all of the European hub-airports, like London-Heathrow, Paris Charles-de-Gaulles or Frankfurt-Main, are highly profitable,
 smaller airports tend neither to be able to cover their current expenses, nor to be able to finance extension programmes on their own. 
Smaller airports tend to be unprofitable especially due to their relatively high unit costs. An ICAO-study from 1999 shows that the management of airports is dominated by economies of scale, which lead to significant fixed-cost degressions
: In consequence, each additional WLU (which most often is a passenger) causes only very little additional costs.
 On the other hand, each additional passenger generates additional turnover, especially since the importance of the non-aeronautic revenues are increasing (see Graham 2001, pp. 154 ff). Meanwhile, approximately 60% of the turnaround at the airports of the British BAA is generated in the business units retailing, food & beverages, car-parking of the passengers etc. Due to these cost and revenue structures there is a break-even throughput, which various studies assume at about 1 mill WLU per year (see EU-Commission, 2005, p. 21). 

I.2. Situation analysis

Despite these economic difficulties connected to operating smaller airports, the German airport infrastructure has been significantly and often costly extended. The following depiction shows the increase of the airport-density from 1999 until today and a possible future airport-landscape in Germany. 
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In 1999 only 25 airports and airfields catered either charter- or scheduled traffic or a runway-length of over 1,500 metres. Since the ending of the cold war and the withdrawal of foreign armed forces many former military airbases have been converted for the civil usage (see Behnen, 2004). The third map shows a possible future airport infrastructure. It includes expansion projects, which are currently discussed. A rather controversial project is the former military base Memmingerberg (EDJA) in the south-west of the federal state of Bavaria. This airport conversion is favoured by the Bavarian government (see Bavarian Parliament, 2006, p. 25), but it would be located in close proximity to the already existing airport Friedrichshafen in the federal state of Baden-Württemberg and could withdraw traffic from there. This is an indicator for the assumption that the current decentralized organization
 tends to lead to overcapacities and overlapping catchment-areas. These problems occur as well at the level of the federal states as at local authorities. The following two examples shall illustrate this.

First example: Kassel-Calden

Particularly the government of the federal state of Hesse lobbies for an extension of the airfield Kassel-Calden and wants to co-finance it with public funds. Not too far away, but located in different federal states, are already airports which could suffer from an extension of Kassel-Calden. 140 km east of Kassel-Calden is the airport of Erfurt in Thuringia. Just about 140 km in northern direction is Hanover airport in the federal state of Lower Saxony and only 70 km west is Paderborn-Lippstadt situated in the federal state of Northrhine-Westphalia. An extension of Kassel-Calden could cause severe problems for these airports, especially for the latter one. Paderborn-Lippstadt has gained 1.3 mill passengers in 2005 and has thus reached the break-even volume, which was mentioned above. As a result the airport is currently not making any losses (see County of Soest, 2005, DB Research, 2005, p. 3). This managerial success could be endangered if Kassel-Calden was extended. 
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Second example: Weeze-Niederrhein

The second example concerns the local authorities. After the British military had left in 1999, Weeze-Niederrhein airport was converted for civil usage from 2002 until 2003 and now serves as a basis for charter and low cost carriers. The conversion project was heavily financially supported by the county of Kleve and the city of Weeze. This happened although there were already a significant number of other airports within a tight radius around Weeze-Niederrhein. 
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About 130 km north-eastern is the airport Münster-Osnabrück (FMO) located, which is property of the cities of Osnabrück and Münster as well as further municipalities, chambers of commerce and chambers of crafts. Dortmund Airport (DTM) is also owned by a municipality. 26% of its shares belong to the city of Dortmund and 74% to the public utilities, which cover the annual deficit through the “fiscal cross-brace” (see City of Dortmund, 2006, p. 42 f.). 60 km south of Niederrhein-Weeze, the international airport of Düsseldorf (DUS) is situated. The city of Düsseldorf holds 50% of its shares. Cologne Airport (CGN) is situated 130 km south of Niederrhein-Weeze and about 38% of its shares belong to local authorities. Mönchengladbach (MGL) is located approximately 60 km south of Weeze-Niederrhein. 29.07% are held by the municipal body “Niederrheinische Versorgungs- und Verkehrs AG“ and by the city of Willich. The residual 70.03% are held by Düsseldorf International. On the Dutch side of the border are the two conversion-airports Eindhoven (EIN) and Enschede (ENS), which are also well provided substitutes and close to Weeze-Niederrhein. 

Table 3 demonstrates the terminal capacities of these airports and their actual passenger throughput in 2005. 
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When observing such a tight network of costly airport infrastructure one might be curious about the reasons that have led to such overcapacities.

I.2 Explanatory approaches

One might assume that the developments, which are described in chapter I.1, are caused by misleading incentives, which result from the way airport expansions are financed. Similar to the construction of public indoor pools, the competences for deciding on airport-projects and the competences for financing them are not handled by the same actor. Since the federal states contribute a significant amount of grants for public indoor pools, there are far more swimming pools than would be necessary in order to care for the demand.
 The same problem occurs with the provision of airport infrastructure, where the local decision makers usually count on funds which are paid by the federal states, the federal government or the EU. These incentives often lead to the problem that municipalities can not afford to cater the operating costs of public indoor pools and are forced to close them down. Such tendencies are to be seen for the provision of airport infrastructure as well.
 Table 3 shows the sums of “external donations“ for the two examples Weeze-Niederrhein and Kassel-Calden. 
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Beside the financing structures the prestige of airports is an important issue (see DB Research, 2005, p. 2). The supra-regional publicity of many tertiary airports through Europe-wide advertisement-campaigns by (low-cost) airlines is desirable for many local lobbyists and politicians (see Gröteke, Kerber, 2004, p. 327). In consequence, it pushes the implementation of airport expansion projects in rural (and publicly less known regions) as well. Table 4 shows some examples of the way public funding of airport expansions is justified. 
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In spite of the fact that most of these selected airports barely cater any traffic at all, the involvement of the state for the particular region’s airport infrastructure is justified with the following two arguments: 

1. Airports connect (remote) regions with the international air traffic-network and serve as “goods of general interest“.

2. Airports serve as catalysts for the regional economy and create jobs.

Forthcoming both arguments will be judged within the frame of an economic analysis (chapter II). 

II. On the economic justification of state aid for (regional) airports

II.1. Goods of general interest

Goods of general interest (“Daseinsvorsorge“) were characterized in 1938 by the constitutional law scientist Ernst Forsthoff in his script “Die Verwaltung als Leistungsträger“. He defines goods of general interest as “activities, which are supposed to satisfy the appropriation needs“ (see Forsthoff, 1938, p. 6). The term “appropriation needs“ describes the social needs, which are dependent on the individual habitat (see Forsthoff, 1938, p. 5). In consequence, “goods of general interest“ represent the extend of the necessity of public welfare for certain regions although market failure has not been identified. 

The German monopoly commission rejects “goods of general interest“ as an appropriate reason for market intervention. In a market-economy the state is only allowed to intervene ex-post - exclusively in cases when market and competition fail (see German monopoly commission, 2002, Tz. 95-97).

Based on the „veil of ignorance“ by Rawls,
 it was only appropriate to secure the subsistence level for all members of the society (see Hartwig, 1999, p. 99) which means the provision with necessary and vital goods. Hence, air transportation must not be considered as such a necessary good, since it is not needed to secure a subsistence level of mobility (see Saß, 2005, p. 67 ff). In Germany there are well-developed road and rail networks so that within the country there are no regions which are dependent on air-transportation in order to satisfy the basic need of mobility. This might be interpreted differently for e.g. remote Scottish islands, but for most European airports it does not justify the state’s market-intervention.

II.2. External benefits

External effects occur, when activities (either productive or consumptive) of one economic unit affect another economic unit as well without being compensated (see Musgrave, Musgrave, 1980, p. 55, Fritsch, Wein, Ewers, 2000, p. 96 ff.). These impacts can have negative effects for the affected individuals or companies (e.g. through environmental pollution) or positive affects through additional benefits (e.g. when one enjoys seeing a nice house with an old and beautiful facade). Someone who suffers under negative externalities does not receive any compensation and on the other side those who benefit from positive externalities do not have to discharge the equivalent. The market performance under the influence of externalities differs from a situation without external effects. However, externalities do not necessarily justify state interventions into the market. Without consideration of psychological externalities, which are irrelevant for our purposes,
 we can separate pecuniary from technological external effects. 

Pecuniary external effects describe the changes of market-prices due to existing market-relations. (see Fritsch, Wein, Ewers, 2000, p. 97). Consequently, pecuniary external effects influence the market-price in a first step and in a second step, indirectly, the utility-functions of individuals (and the production-functions of companies). As an example for pecuniary externalities one could think of ticket prices for rail transportation services, which are declining because a competitor starts serving the route as well. The sunken prices have an indirect influence on the utility functions of individuals (or on production functions of companies). However, the market performance stays efficient. 

Technological externalities affect directly the utility and production functions of economic units and lead to market failure. The influenced utility functions (and the production functions of the companies) affect in a second step the prices. For example, noise emissions caused by the operation of an airport influence the utility-function of residents. As a result, the land and real-estate prices decrease within the area which is affected by the negative externality. In this case, the market performance is not efficient. In order to achieve an efficient allocation of resources and an optimal output, one has to intervene into the market from the outside, in order to internalize the externalities.
 An intervention by the state into a market should only be considered, when the externalities are greater than the transaction costs of the internalization (see Steinrücken, Jaenichen, 2002, p. 316 f.). In other words: The state should only intervene in cases, when the benefits outweigh the costs. 

To what extent airports create technological externalities or not, will be analyzed forthcoming. For a justification of state aid, we will focus on positive externalities. Hence we will not analyze the existence of negative externalities, which for sure do occur (noise-emissions, pollution, etc.). 

Whether transport infrastructure and the traffic that takes place on the infrastructure are producing relevant positive externalities or not, has been discussed between transport economists since the beginning of the 1990ies. The advocates of the existence of external benefits are taking into account the following three factors (see Tenhagen, 1997, p. 152).

1. Positive network externalities

2. Option value

3. External impulses for the regional economy

II.2.1. Positive network externalities

Positive network externalities occur when the connectivity within a network improves through adding another connection or a further hub.
 The theory of network externalities refers to examples from telephone networks. With adding a further access to the telephone network, every previous customer of the particular network benefits as well. The (telephone) network gets more attractive due to the fact that the number of possible connections increases.
 The international airport system, airlines and air passengers benefit from better connectivity caused by a new airport. Tenhagen (1997) argues with regards to public transportation that the improvement of the connectivity tends to lead to lower transportation costs. This would affect immediately the price mechanism (the transportation costs) and only in a second step the utility and production functions of economic units. Following this argumentation, network externalities would represent pecuniary effects which were fully internalized in the prize mechanism. A similar argumentation is brought forward in an ECOPLAN-study on external benefits of transportation. The authors argue that lower transportation costs for the users would only represent internal benefits. (See ECOPLAN 1993, p 41 ff.). However, when discussing network externalities it is not appropriate to argue about transportation costs. Furthermore network externalities lead to external benefits for all users and non-users of the network. For the airport network this applies only when the new airport is served by an airline to a hub-airport. Then the whole network, which is connected to the particular hub, is getting more valuable. This effect is representing technological externalities since all users and non-users win.
 
II.2.2. Option value

The external option value affects all inhabitants and companies within a region – especially those who have not used a particular airport yet. The pure option of being able to use it in the future creates benefits to economic units. Likewise negative externalities as noise, option value affects firstly the utility functions of residents (and the production functions of companies within the region). Secondly the market price is affected. For instance, aircraft related noise harms local residents. As a result the real estate and land prices decrease. On the other hand, the existence of airport infrastructure creates positive option value which could attract new residents into the particular airport region. This would lead to an increase of real estate and land- prices.
 Thus option value created by airport infrastructure leads to direct impulses on the utility-functions of the individuals (and on production-functions of companies). This would classify option value as a positive technological effect. 

II.2.3. External impulses for the regional economy

As shown in table 4, the relevance of external impulses for the regional economy is often brought forward as the most striking argument for improving the airport infrastructure. By employing different methodologies, various studies have shown how regions benefit from airports and air traffic. There are studies which measure the importance of airport infrastructure as location factor with surveys. Other studies are using input-output techniques in order to estimate employment, added value and income figures, caused by operating an airport (for an overview on input-output calculations for German airports see Malina, Wollersheim, 2006, p. 61). Consecutively, we will focus on econometrics in order to identify a general correlation between regional airline traffic and the region’s economic strength.

The data is based on a broad cross-section, which includes the 61 German regions with over 5,000 annual WLU’s. These regions have been analyzed for 4 years, from 2000 until 2003. As a result, the dataset contains over 240 records. Within a first analysis the dependent variable is the unemployment rate. A second analysis includes the GDP per capita as the dependent variable. The independent variables, which are expected to have a significant influence on the regional economy, are derived from the theory of agglomerations and the growth theory. Table 5 shows the variables that indicated significant results after application of the backward selection and the elimination of not significant variables.
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Variables with significant results for unemployment and GDP/capita were the population density (POPDENS) as an indicator for agglomerations, the location in the former state-directed economy of eastern Germany (EAST), the share of people under the age of 18 (U18), the share of employees in the Tertiary Sector, the share of students (STUDENTS), the driving time to high level centres (ACCESSHIGH) and the regional labour costs (IIEARNINGS). The most important variable for our purposes, the WLU’s, are strongly significant in both analysis. WLU’s are positively correlated with GDP/capita and negatively correlated with the regional unemployment (See Wollersheim/  von Blanckenburg, forthcoming).
 

These correlations can certainly be explained in two different directions of action. On the one hand the demand of (air-) transport is dependent on the regional GDP-growth – this is plausible, when one considers that the regional economic power is an important factor for the choice of new routes of airlines (see Maertens, 2006, p.7). On the other hand economic growth requires the existence of adequate transport infrastructure. The following two examples shall demonstrate that both directions of action are plausible and that there is interdependency.

First example: Munich Airport

In 1992, the former airport Munich-Riem, which was located in the south-east of the city, was closed down (on this point see Nassua, 1992). Nowadays, fairs are taking place on the compounds of the old airport in Riem. In the very same year when Riem was closed down, the new airport Munich II was opened in the north of the city, located in the county of Freising. The following figure shows the growths of the regional GDP within the suburbs of Munich. One can determine that counties, which are located closer to the new airport than others, have economically developed better. Figure 4 shows a clear division between an economically weak developed south-west and a stronger developed northeast. 
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Second example: Airport Frankfurt-Hahn

The airport of Frankfurt-Hahn was opened in 1993 after the American armed forces were withdrawn. During the first years of the civil use the traffic at Frankfurt-Hahn was very low and only sporadic charter-traffic was operated. Not until the market entry of the low-cost airline Ryanair at the end of the 1990 the number of passengers increased dramatically. Beside the passenger traffic, freight plays an important role at Frankfurt-Hahn. Figure 5 shows the growth-rates of the GDP from 1993 to 2004 within the surrounding counties of Frankfurt-Hahn. Again one can determine the highest growth-rates in those counties, which are located close to the airport (on the importance of Frankfurt-Hahn for the regional economy see Heuer, Klophaus, Schaper, 2005).
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One can imagine that a positive development of an airport region is dependent on the development of the airport’s traffic. The pure provision of infrastructure does not cause significant effects for the regional economy, as the following figure shows. The line which is marked with triangles shows the unemployment rate of the county Rhein-Hunsrück, where Hahn is located. The second line (marked with dashes) shows the unemployment-rate of the whole federal state (Rhineland-Palentia). Not until significant traffic-volumes (columns) had been processed, the unemployment rate decreased to a level below the unemployment of the federal state, whereas before it was permanently over these values.  
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These first evidences from Munich and Hahn seem to indicate that regional economic growth and unemployment are correlated with the regional air traffic. 

However, it is arguable whether these proven impulses for regional economic growth and employment indicate real, technological externalities or pecuniary ones. Therefore we examine the way air traffic affects the regional economy. When it affects the price mechanism first and only in a second step the utility functions of individuals (and production functions of companies) we are dealing with pecuniary effects. If it works the other way around, we are dealing with technological effects. 

One explanation which involves pecuniary externalities is that airports lead to an increased demand, which again causes a price increase on other products. This would lead to an extension of the lot sizes and to the increase of demand for employees. The first impulse would affect the price, whereas the second impulse affects the utility and production functions of the economic units. Since such multiplier-effects are brought forward via the market and occur with each and every economic activity they would not justify state intervention.  

Furthermore, whenever regional air traffic is not new traffic but withdrawn from other airports the impulses for the regional economy are pecuniary externalities. This would represent pure shifts of income within the market as a zero-sum game. However, most of the traffic of new airports is new traffic and only about 1/3 is withdrawn from other airports. The major part is created through new demand since a new airport fulfils latent needs and preferences of companies and individuals (See Tegner 1996, p 9). Effects created by new traffic represent technological external benefits. 

The existence of technological external effects is indicated by a second argument. The upgrade of airport infrastructure enables companies within the region to improve their division of labour, which affects the productivity and the production-functions of the companies (See Willeke 1992, p 148). An increased productivity would lead to a higher economic growth and a greater demand for employees, which could lead to a decrease of the unemployment rate. When the improvement of mobility represents a missing factor in regional production functions, the economy performs better. During the German reconstruction period after World War II labour and capital existed in surplus but the production function lacked a sufficient transportation infrastructure. After improving the infrastructure the economic boom was released. 

III. 3. Conclusions regarding external benefits

We have seen that airports, as far as they provide a sufficient amount of traffic, in fact are producing external benefits. They are causing network externalities, option value and positive impacts for the regional economy. The latter is tested by means of a panel analysis that identifies air traffic as an important factor in the regional production functions. For goods that produce external benefits the same criteria apply as for public goods (see Fritsch, Wein, Ewers, 2000, pp. 354 ff.). One might argue that the airport operator is able to exclude users by claiming passenger and take-off and landing fees from airlines and passengers. Another criteria, which has to be fulfilled by public goods is the non-rivalry of users. The rivalry is dependent on the airport’s terminal- and runway-capacities. This first analysis would also indicate a private good, but one has to bear in mind different levels of the good “airport” - similar to a house. One might consider a house as a private good. People who want to live in the apartments can be excluded and are causing rivalry, due to restricted capacities of the particular apartments. But on another level of consideration the same house might have a beautiful facade, which rejoices everyone who passes by. This point of view would describe the house as a public good, since there is no way to exclude “users“, and there is almost no rivalry in consuming the good. The very same point of view would classify the external benefits caused by airports, as public goods, which, following Pigou (1929), shall be subsidized. Otherwise an undersupply would occur.

However, one should bear in mind the principle that the costs of the intervention of the state should not overweigh its benefits. In the past a multitude of airport expansion projects has been subsidized although the airports never provided a significant amount of traffic.
 The calculation of costs has to include, in addition to the financial aid by the state, the external costs as well. Important for the decision should be the bottom line, the so called “net-externalities” (see Steinrücken, Jaenichen, 2002, p. 317). The market interference by the state through aid for selected and reasonable airport expansions can be justified as long as positive net externalities outweigh the costs for the provision.
 

III. The organization of the provision

III.1
Principles of the public sector economics

As assessed in chapters II.2 and II.3, airports which produce positive net externalities, are to be regarded as public goods. For collective goods the principles of the market economy have to be replaced by the public sector of the economy (see Grossekettler, 1991, p.69). The question how to organize the provision of airport infrastructure efficiently has to be separated from the question whether the state or a private company should produce it (make-or-buy decision of the state). The latter will not be discussed in this paper. 

In general, the public sector economics assume that the smallest unit knows best about its needs and makes efficient decisions. This implies for the extreme example that individuals themselves should decide on their own buying decisions. In the case of the provision of collective goods it is rational to fuse several individuals to one single provision organization, since costs can be saved. Then individual decisions cannot be made any longer. The principle of secondary liability states that, as long as the opposite has not been proved, the smallest provision organization knows best about its members needs. As a result it should be motivated to make the best decisions as long as the organization is accountable for all consequences (see Grossekettler, 2003, p. 586). Particularly with regards to the information advantages, which the lower levels have, respectively the possibilities and incentives to gain further information are important advantages of the decentralized distribution of power (see Bickenbach et al., 2005, p. 38).

The foundation of a provision organization implies a waiving from each member of its members. Decisions about the extent of the provision with public goods can not be made individually anymore. The bigger a provision organization is, the more diluted is the influence of each member of the organization (see Grossekettler, 1991, p.70 f.). This is why one requirement for a provision organization is fulfilling the principle of democracy. This requires that the decision makers of an organization, i.e. the leaders of the organization, should be legitimated in a democratic way and thereby controllable. This principle is of importance since there are no markets for public goods. Their provision can only be influenced through political elections (see Thieme, 2003, p. 23). 

For an efficient provision of public goods the principle of secondary liability and the principle of democracy have to be fulfilled. Both principles combined result in the principle of congruency. This requires the compliance of the following three criteria (see Grossekettler, 1991, p. 71, Grossekettler, 2003, p. 587).

1. The group of the users has to match with the group of those who bear the costs (principle of fiscal equivalence). That means no one shall receive benefits from the existence of public goods, without contributing to cover the costs. On the other side, there shall be no one who contributes to cover the costs without benefiting from the public good (see Grossekettler, 2006, p. 7).

2. The group which is subordinated to the decisions has to match the group of those who exercise control. (Principle of democracy)

3. The group of those who are able to exercise control has to match the group which effectively controls the decision makers. (Principle of immediate control)

Thus, the group of subordinated of decisions shall be enabled to control the decision makers by the means of elections. The decision makers are supposed to take responsibility as well for the benefits of their action, as for the costs involved. There must not be two separated elections on the benefits and on the costs (see Grossekettler, 2006, p. 7).

Applied on the German political system, one should choose the federal level which is located as low as possible (in order to fulfil the principle of secondary liability) and as high as necessary (in order to include and debit all of the main users). As soon as this has been done, congruency is given. When the principle of congruency is fulfilled, competition between different regional solutions begins and makes sure that an external control is given. As a result inefficient solutions would lead to migration of inhabitants into regions with efficient solutions. Apart from that, the internal control of all members of the organization enforces that the decision makers are acting in the same way, as in the case of individual goods. Otherwise those who are subordinated to the decisions would deselect the decision makers. 

The financing of collective goods does not have to be based on usage related fees (which would not be a feasible solution since no one can be excluded from using a public good) but can be compensated with not earmarked taxes as well. In this case a strict segregation of the tax revenues between the political levels is mandatory (see Grossekettler, 2003, p. 587).

III.2
Suggestions for an efficient provision of airport infrastructure

Within the current provision of airport infrastructure the fulfilment of the principle of congruency is not given (see table 3 regarding the financing of the expansion projects in Weeze-Niederrhein and Kassel-Calden). This incongruity is due to several breaches of the criteria mentioned above. One reason is that the decision competences and the financing competences are falling apart. While the municipalities decide on the provision of regional airport infrastructure they do not have to come up entirely for the costs, since the federal states, the federal government and the European Union co-finance. The group of the main users of the infrastructure (the inhabitants of the catchment areas) do not, or only partially, match the group that bears the costs. Therefore the investment costs are not totally included into the decision maker’s calculation. This gives rise to misleading incentives and over investments. Most of the municipal owners of airports tend to overestimate the traffic volume implied by extension projects, and hereby the positive effects for the local economy. Apart from that, the prestige which is radiated by many regional airports is a decisive factor as well and plays a role for local decision makers. 

One requirement, especially of airlines and associations, is that the airport policy should be assigned back to the federal government (see DB Research, 2005, p. 7).
 They argue that in this case the airport infrastructure could be planned equally and interregional spillovers could be avoided. An initiation of the airport infrastructure into the plan for federal traffic routes would make cost-benefit analysis with the consideration of many external costs and benefits compulsory. This would help to avoid the financing of irrational airport projects. They would compete with other road and rail projects about scarce financial means. A ranking of all these transport infrastructure projects would allocate public money into the deployment where they cause the highest economic utilization. 

This measure would be rather easily accomplishable and might attenuate the problems which were specified at the beginning. However this measure would be in breach of the principles, which were described in chapter III.1. 

On the one hand the principle of secondary liability would have been breached. The basic principle that lower federal levels know better about their needs than superordinated levels would be ignored with the centralization on the highest federal level. Apart from that, the financing of federal tax money would be critical. The come apart of main users and those who bear the costs would even worsen. In this case all taxpayers would finance an airport expansion for instance in Bavaria although the vast majority will never use this particular airport. 

It seems to be more reasonable to choose a certain federal level for the provision of (regional) airports, which includes the major users and excludes the non-users. The group of users should include all those, who use a certain airport as travellers and those who benefit from the option value and the impacts on the regional economy. An across-the-board statement about the size of such a region is certainly not feasible. Airport catchment areas and impacts for the regional economy are always dependent on the size of the particular airport and on its amount of traffic. For instance the international hub-airport Frankfurt / Main with over 50 mill annual passengers in 2005 would affect a much larger region than Weeze-Niederrhein with only 600.000 passengers. But in both cases the local level as the current dominant federal level seems to be too narrow. As a result interregional spillover effects would occur. Especially leisure travellers accept long drives to the airport, when they have found a cheap flight. Apart from this, the economic interweavement of airports can not be isolated into borders of municipalities. 

Figure 7 shows the distribution of airport related. net externalities. Ui(x) represents the externalities from airport Ai in connection with the distance x to the airport. The dashed lines show the external benefits and costs. The drawn through line represents the accumulated net externalities. 

Include figure 7

Whereas the negative externalities from noise and pollution harm a rather small area in proximity to the airport very severely, the benefits are spread much wider. Therefore the net benefits are negative nearby the airport but positive in the whole. The more traffic an airport caters, the bigger is the area that benefits from positive external effects. On the other side, the size of the area that suffers from negative external effects is almost independent from the size of the airport.

When the local level would not be addressed appropriately and the national level is also the wrong one, a shift of competences towards a level in between, for instance the federal states, could be useful. Apart from this the cooperation of several neighbouring cities and counties could be imaginable. If interregional spillover-effects still occur, horizontal negotiations between several organizations of the same federal level could be possible solutions in order to internalize the effects.

In any case the segregation of the financing is crucial. This means that the level which provides infrastructure has to be responsible for the financing out of own tax incomes. Then the politicians do not only have to justify the provision of public goods, but also the expenditure of tax money. The internal control mechanism through the decision subordinated individuals would work out. If the local taxes would have been raised or the citizens lacked other public goods, which are not affordable anymore because an airport without sufficient traffic has to be financed, a voting out of the decision makers would be likely. Apart from that, the external control through the competition between different political systems would discipline politicians and lead to efficient decisions. The competition of regional corporations within the same federal level would extract superior political alternatives from the interregional competition between locations (see Bickenbach et al., 2005, p. 38 f.).

IV.
Summary

The controversial question, how far state aid may be raised for (regional) airports, is currently debated. It is identifiable, that in spite of the fact that only very few of the German airports are economically viable; the airport infrastructure is extended more and more. This seems to be rooted in the way airport expansions are currently financed, which leads to misleading incentives. Although most of the German airports are in the hands of municipalities, extension programmes are co-financed by the federal states, the national government and by the European Union. Furthermore the positive impacts for the regional economies, which are supposed to be created by airports, are overestimated. 

Within this context, chapter II has examined to what extend state aid for (regional) airports is economically justifiable. On the basis of the fact that positive externalities as option value and through positive impacts for the regional economy are to be expected, a Pigou-subsidization is justifiable for selected and useful expansion projects or for covering operational costs of start-up airports. Then the expected benefits of the intervention have to outweigh the costs. Currently this principal is most often breached. 

Concluding in chapter III an analysis within the public sector economics examines which federal level should be responsible for the airport politics. While the national level would be able to solve current problems (overcapacities and congestion externalities) in the short run it would breach the principles of secondary liability and congruency. Most striking is a strict combination of decision and financing competences. This means that financing grants of higher political levels have to be eliminated. A fulfilment of the principle of congruency would enable a better internal control of decisions by local politicians. Furthermore the external factor “competition between regions“ would push efficient decisions as well. In this case a political level, which should be located within the local and the national level, depending on the size of the particular airport and the externalities, it produces, should be chosen. If interregional spillover effects occur, horizontal negotiations could internalize them.
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Table1: Subsidies and state aid for selected airports

	Subsidies
	Examples

	Takeover of losses
	Dortmund Airport: Annual loss compensation of 28.3 mill € in 2004 and 21 mill in 2005 by the municipal utility.

	Grants for extension projects
	Airport Münster-Osnabrück: Scheduled grants from the federal state of North-Rhine-Westphalia of 12 mill € for extension of the runway.

	Grants for conversation projects
	Airport Weeze-Niederrhein: Paid grants from the federal state of North-Rhine-Westphalia of 1.2 mill € for the conversion of the former Royal Air Force base for civil usage.

	State Aids
	Examples

	Enhancement of the intermodal connectivity
	Airport Frankfurt-Hahn: Improved access to the motorway network will cost approximately 100 mill €, paid by public funds.

	Route Development Funds (RDF)
	Airport Kiel: From May until November 2006 the route Kiel-Munich was sponsored with 700,000 € by the city of Kiel and the federal state of Schleswig-Holstein.


Table 2:
Categorization of airports regarding size

	Category
	WLU’s / Year
	Share of category within EU 15
	Share of handled passengers 

	A
	25 Mio.
	2%
	30%

	B
	10-25 Mio.
	10%
	35%

	C
	5-10 Mio.
	9%
	14%

	D
	1-5 Mio.
	36% 
	17%

	E
	200,000-1 Mio.
	42%
	4%


Based on EU-Commission (2005), p. 8.
Table 3: Terminal-capacities and passenger throughput in 2005

	Airport
	Terminal capacities
	Passengers in 2005

	Dortmund
	2,500,000
	1,742,894

	Düsseldorf
	22,000,000
	15,510,000

	Eindhoven
	1,500,000
	366,000

	Enschede
	n/a
	45,989

	Köln-Bonn
	12,000,000
	9,479,291

	Mönchengladbach
	400,000
	36,659

	Münster-Osnabrück
	3,000,000
	1,548,661

	Niederrhein-Weeze
	2,500,000
	592,715


Based on data from www.azworldairports.com and Meincke (2004), S. 34. 

Table 4: 
Grants from higher federal levels for Kassel-Calden and Weeze-Niederrhein

	Airport
	Owners
	Financing of the extension project 

	Kassel-Calden


	50% Federal state of Hesse

16,67% City of Kassel

16,67% County of Kassel

16,67% Municipality of  Calden
	Estimated costs of the extension programme: 151 mill €, whereof 108 mill € are supposed to be paid by the federal state of Hesse. Hesse is trying to refinance up to 15 mill € with the EFRE-project by the European Union.  

	Weeze-Niederrhein
	99,92% Airport Niederrhein Holding

0,05% County of Kleve

0,03% Municipality of  Weeze
	24 mill € loans of the county of Kleve. 

1.2 mill € grants by the federal state of Northrhine-Westphalia for the conversion.


Regarding the financing of the projects see: Parliament of Hesse (2004), p. 2, Federal state of Northrine-Westphalia(2000), p. 24.

Table 5: Results of the econometric estimations 

	Signif. Codes: 

*** 0.001

** 0.05

* 0.1
	Unemployment Rate
	GDP /capita

	
	Prob > F      =  0.0000

R-squared     =  0.7348

Adj R-squared =  0.7223
	Prob > F      =  0.0000

R-squared     =  0.7423

Adj R-squared =  0.7300

	Independent Variables
	Coeff.(S.E.)
	t-Value
	In line with expectation?
	Coeff.(S.E.)
	t-Value
	In line with expectation?

	WLU
	-.0925628 (.0193671)
	-4.78***
	YES
	.4552579

(.0523931)
	8.69***
	YES

	POPDENS
	.1352009

(.0343468)
	3.94***
	YES
	.1569841

(.0929174)
	1.69*
	YES

	EAST
	4.831286

(.6287895)
	7.68***
	YES
	-6.983014

(1.701043)
	-4.11***
	YES

	U18
	-.5435843

(.1239193)
	-4.39***
	–
	-1.785855

(.3352346)
	-5.33***
	YES

	IIISECTOR
	.0872207

(.0198056)
	4.40***
	–
	-.1483336

(.0535793)
	-2.77**
	–

	STUDENTS
	-.0061279

(.005989)
	-1.02
	–
	.0612325

(.016202)
	3.78***
	YES

	ACCESSHIGH
	.0266456

(.0138517)
	1.92*
	NO
	.0634491

(.0374726)
	1.69*
	NO

	IIEARNINGS
	-.291006

(.0479111)
	-6.07***
	YES
	.6957059

(.1296122)
	5.37***
	YES

	Y2000
	-.9719729

(.4499138)
	-2.16**
	–
	.8044631

(1.217137)
	0.66
	–

	Y2001
	-.9483425

(.4466832)
	-2.12**
	–
	.973356

(1.208397)
	0.81
	–

	Y2002
	-.7315865

(.4449614)
	-1.64*
	–
	1.681469

(1.203739)
	1.40
	–

	γi
	22.12306

(3.501541)
	6.32***
	–
	44.30726

(9.472599)
	4.68***
	–


Table 6: Justification of the (financial) support of regional airports

	Airport
	Justifications

	Neuhardenberg
	“…strengthening the entire economy in the whole region.“

“…market-opportunities in the areas of tourism, culture and wellness are being supported…“

	Altenburg-Nobitz
	“…is important for the development of the economy in the entire region.“ 

	Kassel-Calden
	“…will serve as a gateway to Europe and the world…“ 

	Frankfurt-Hahn
	“With the extension the region will gain an access to the future.“ 

	Baden-Baden
	“…the airport is an important factor for the economy and for the tourism in the region.“


Table 7: Airport-ownership within EU 15
	Country
	National level
	Regional level
	Municipalities
	Private / PPP

	Austria
	X
	X
	X
	-

	Belgium
	X
	X
	-
	X

	Danmark
	X
	-
	X
	X

	Finnland
	X
	-
	X
	-

	France
	X
	-
	-
	X

	Germany
	X
	X
	X
	X

	Greece
	X
	-
	-
	X

	Ireland
	X
	-
	X
	X

	Italy
	X
	-
	-
	X

	Luxemburg
	X
	-
	-
	-

	Netherlands
	X
	-
	-
	X

	Portugal
	X
	-
	-
	-

	Spain
	X
	-
	-
	-

	Sweden
	X
	-
	X
	X

	United Kingdom
	X
	-
	X
	X


 Based on Cranfield University (2002).
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Figure 1: Germany’s Airport-infrastructure
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Figure 2: Airports in proximity to Kassel-Calden
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Source: Distances measured with www.map24.de.

Figure 3: Airports within proximity to Weeze-Niederrhein
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Figure 4: Growth rates of the GDP within the suburbs of Munich (1992 to 2004)
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Source: Based on data from Arbeitskreis VGR der Länder (15.11.2006).

Figure 5: Growth rates of the GDP within the surrounding counties of Frankfurt-Hahn (1993 to 2004)
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Source: Based on data from Arbeitskreis VGR der Länder (15.11.2006).

Figure 6: Unemployment and traffic at Frankfurt-Hahn 1993 to 2004
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Source: Based on data from Arbeitskreis VGR der Länder (15.11.2006).

Figure 7: The spread of net-externalities 
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� A good overview on various definitions can be found in German Federal Bank, 2000, p. 17.





� In 2004 the airport London-Heathrow generated a before tax profit of 297.4 mill British pounds. In the same year the consolidated profits of ADP as an operator of among others Paris CDG were 213.167 mills EUR and for Fraport AG as operator of among others Frankfurt-Main 265.9 mills EUR (See Amadeus Database, 2005).





�While smaller airports with 1 to 300,000 WLU’s have unit-costs of 15$, airports with 300,000 to 2.5 mill WLU’s have unit-costs of only 9.4$, which are falling down to only 8$ for those with 2.5 to 25 mill WLU’s (See ICAO, 2000).





� Apart from the case of fixed costs when the airports reach their capacity constraints and an extension of the capacity has to take place.





� Article 85 of the German constitution, in connection with article 87d and 31 air traffic-law (LuftVG) say that the federal states are carrying out the supervision of airports (see Initiative Luftverkehr, 2004, p.19). They are responsible for the approval of new airport-expansion projects. Nevertheless the property of almost all German airports (58 of the 60 biggest ones) lies in the hands of municipalities or their organizations (e.g. public utilities). At 37 out of these 58 airports the local owners hold the majority of the shares (own research). 


� The federal state of Rhineland-Palentia supports public indoor pools with up to 40% of the investment costs (see Klöpfer, 2006).





� The airport of Magdeburg-Cochstedt and currently also the financial difficulties of Hof-Plauen show that such a development can be expected with regional airports as well (on this point see Rohwetter, 2005).





� The “veil of ignorance” is a hypothetical construct which leads to the thesis that if all members of society do not know anything about their social status and their abilities, strengths and weaknesses, they would agree to a minimum of justice (see Rawls, 1972, p. 136 f.).





� The air traffic to the Scottish islands is based on Public Service Obligation (PSO) –routes and Essential Service Airports, which are getting subsidized within the frame of goods of general interest (see Humphreys, Francis, 2002, p. 251). The British Civil Aviation Authority (CAA) knows about the necessities of this measure but it warns to use it carefully, especially regarding distortion of competition, subsidy races and the lack of transparency (see CAA, 2005, p. 99 f.). 





� Psychological externalities do not require a market-context or a physical relationship. Nevertheless the utility-functions of individuals can be affected by consumptive or productive activities by other individuals (see Fritsch, Wein, Ewers, 2000, p. 97). 





� See Pigou, 1929, p. 174, cited in Steinrücken, Jaenichen, 2002, p. 316. In the portrayed case of noise-emissions nearby airports, the internalization in for instance Frankfurt / Main is taking place through noise-related fees, which have to be paid by airlines that use the airport. The income is used to finance noise-protection measures for residents (see Fraport AG, 21.11.2006). One could also imagine a financial compensation of the residents. 





� Regarding network externalities see Katz, Shapiro (1985), Shy (2001), p 17 ff., Stoetzer, Wein (1997), p 29. 





� Shy describes how the fax-machine only became popular after the number of participants in this network reached a critical mass. See Shy (2001), p 3 f. Network externalities can also occur when the post purchase service or the supply of software depend on the amount of sold products (e.g. computers). See Katz, Shapiro (1985), p 424.





� For the non-users the option value increases, because the pure possibility of using a certain infrastructure gets more valuable.





� The influence of the externalities on the real estate market can be measured with the Hedonic Pricing Method. The hedonic price-function is: px i= px * (Hi, Ni, Ei). Whereas pxi represents the observable price for the house X i. Hi describes the characteristics of the house itself (inside surface area, number of rooms, condition, etc.), Ni describes attributes of the proximity (distance to schools, shopping-centres, etc.) and Ei  is a vector, which includes variables regarding the environment (airport related noise, air quality, etc) (see Pommerehne, Römer, 1988, p. 179 ff.). 





� Similar results have been gathered by Brueckner, 2003 and Green, 2002 for airport-regions in the USA and by Benell, Prentice, 1993 for Canada.





� This is referring particularly to conversion-projects, which are most often located in remote regions. As an exemplification serves again the airport of Magdeburg-Cochstedt, which has received grants of 45 mill Euros and does not cater any traffic at all (see Lufthansa AG, 2005, p. 7). 





� A prerequisite is that the congestion externalities are low. Therefore the airport has to induce real new traffic and would not be ably to rely on the withdrawal of traffic from other airports only. 





� The Initiative Luftverkehr, as a cooperation of German Air Traffic Control, Munich Airport, Fraport AG and German Lufthansa AG, lobbies for a nation-wide master plan regarding the development of airport-infrastructure. See Initiative Luftverkehr (2004), p.19 f.





� This would be the case if the federal states had the competence for the provision of airport-infrastructure and the federal state of Hesse would be still willing to extend the airport of Kassel-Calden. In this case, compensation could be paid to those federal states which suffer under withdrawal of traffic.
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