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Abstract

The aim of the contribution is to make the goal of sustainable transportation development concrete while simultaneously considering its process character. Three task fields are developed and joined into a development corridor of sustainable transportation development. The resource task field forms the upper boundary, the social task field forms the lower boundary. The allocative task field provides the rules for the scope between the boundaries. By making the task fields concrete within a societal discussion, the concept of sustainable transportation development can be described for concrete applications precisely.

1 Introduction

The concept of sustainable development was shaped and put into the political discussion in particular by the World Commission on Environment and Development, called the Brundtland-commission. At the Conference on Environment and Development in 1992 in Rio de Janeiro, 178 states admitted to the concept of sustainability. Ever since, the concept has become a new paradigm of political debates concerning environment and development (UBA, 2002).

Since the Conference on Environment and Development in Rio de Janeiro, there have been many attempts to operationalise
 and to implement the concept of sustainability. Thereby it became obvious that it is not possible to directly implement sustainability. „A sustainable economy and society can not be defined by minute criteria and managed like a detailed set of objectives. Rather than that, we have to emanate from future oriented learning, searching and designing, this process being necessarily characterised by a certain degree of openness and uncertainty.” (UBA, 2002, p. 1)

Such a process character of the concept of sustainability is contradictory to the aim of orienting measures in all fields of society to this concept. How to determine whether a measure is conducive to sustainability if this concept cannot be measured exactly? Detailed indicators are also necessary to determine and assess the status quo and societal changes with regard to sustainability.

Demands for exact criteria result in detailed catalogues of indicators that do not consider the process character of sustainability (Gudmundson, 2004; Jeon, 2005; Litman, 2005). This procedure is linked to several problems; as a result of such studies, there are often many indicators listed. The handling of target conflicts as well as the weighing of these indicators often remains unclear (Surburg, 2002). Sometimes, indicators are developed only for parts of the sustainable development concept and the interaction with other fields of this concept remains open (UBA, 2001). The consequence is a wide scope of interpretation of the studies’ results used by different interest groups to interpret their confessed aims into the indicators.

The aim of the following contribution is to show possibilities for the transportation sector to resolve the contradiction between the process character of sustainability on the one hand and the demand for an exactly measurable aim on the other.

This results in the following central questions:

· How can the concept of sustainable transportation development be made concrete while simultaneously taking the process character of this concept into consideration?

· Which recommendations for the implementation of measures to encourage sustainable transportation development can be derived?

In order to make the goal of sustainable transportation development concrete and thus to answer the first question, this goal has to be divided into quantitative sub-goals and indicators. Options for this are developed in this contribution by using “task fields”: The concept of sustainable transportation development is in a first step subdivided into three task fields – analogous to developing the first level in a goal hierarchy. By making these task fields concrete, the qualitative goal of sustainable transportation development can be made manageable for planning activities. By joining the task fields, a development corridor is established, which provides freely designable scope for the societal searching and discussion process mentioned above.

The following structure for this contribution results from this approach: In sections 3 to 5, task fields of sustainable transportation development are established and joined into a development corridor in section 6. In section 7 options for making the corridor of sustainable transportation development concrete are discussed. Based on the knowledge gained, recommendations for measures to support sustainable transportation development are derived in section 8. The contribution ends with conclusions in section 9.

2 The concept of needs as central focus of sustainable transportation development

The central questions posed for this contribution are answered on the basis of the Brundtland-definition as it is widely spread and largely recognized: 

"Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs.” (Brundtland, 1987, p. 24)

This definition is marked by an anthropocentric character and therefore by an orientation to human needs. Consequently, the orientation to the needs of people is put at the center of further steps: Sustainable development is regarded as development oriented to the needs of people, i.e. to the needs of today’s and of future generations.

The central questions posed at the beginning of this contribution can be reformulated as follows: Is the concept of needs an appropriate target figure for measures within the transportation sector? How can a transportation development which aims at meeting human needs be made concrete? Which requirements should be fulfilled by measures oriented to the defined objective?

The first step in answering these questions is to define the concept of human needs. “Needs are feelings of scarcity related to the striving for getting rid of them.” (Meyer-Abich, 1979, p. 30) Needs are the reason for any action and are the topic of every day reflections and planning by everybody. The following important characteristics of human needs can be stated:

· Human needs are changeable: Human needs differ depending on type and stage of development of the respective society as well as on the social status and the life phase of certain people within the society. They form and change in interrelation with the environment: Humans shape their environment and are shaped themselves by their acts. People create new means for satisfying their needs whereby, again, new needs develop. Pro and cons from actions are weighed out under changing conditions and by doing so, individual behaviour is continually determined anew and adapts to the changing needs. Needs are thereby not psychological facts or features of humans but a dynamic variable and represent a process in a specifically spatial, temporal and social context. In this context, needs can be determined objectively. In the exchange of humans with their environment needs are subjective aspects of this exchange.
· Human needs are various and contradictory: There are conflicts both within the need systems of individual individuals and between the needs of different individuals. 

Therefore, a complete fulfilment of human needs is not possible. Need fulfilment is always relative and developed equilibriums are necessarily unstable. Furthermore neither needs nor the degree of need satisfaction can be determined without involving the affected individuals. Definition as well as fulfilment of needs are components of the self-realization of individuals and thus are necessary for the development of their identity.

Figure 1 gives an overview about methods for determining and satisfying human needs: Needs can be determined by surveys, elections and migration. For the satisfaction of needs, various instruments of governmental intervention are available. Only the market mechanism can determine as well as satisfy human needs.
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Figure 1: Instruments for determining and satisfying human needs.

Based on these insights on human needs, three task fields for sustainable transportation development will be developed as follows.

3 Allocative task field

From the methods presented in figure 1, only the market mechanism is able to determine and satisfy needs simultaneously. A functioning market coordinates individual actions and decisions in such a way that no control by a central institution is required: As each individual maximizes his use, a balance adjusts itself, which is optimal from the whole society’s view allowing the best possible satisfaction of needs. Surveys, elections and migrations as further methods for determining needs are substantially more inflexible and sluggish.

These characteristics of the market mechanism are summarized in the first fundamental theorem of welfare economics which states that markets with perfect competition lead to pareto-efficient resource allocations (Johansson, 1991).

The assumptions on the economic behavioral model that underlie the discussed view on the market mechanism are discussed sometimes critically in literature (Diekmann, 2004; Friedman, 1996). This is done by referring to empirical investigations, in which deviations from this model were proven.
 For this contribution, this discussion is of little importance since the task here is not to explain human behavior but to use the abilities of the market mechanism as a mean for satisfying humans needs. Even if humans do not act rationally regarding certain offers in quantity, price and quality (by acquiring more or other goods than they need), the market mechanism nevertheless reacts, for example by increasing prices in reaction to rising demand.

However, criticism concerning market failures is relevant for this contribution. Here, cases are addressed in which the ideal exchange of supply and demand, and consequently the ability of the market mechanism to satisfy human needs, is disturbed. This concerns the model of a perfect market which serves as a standard approach in economic sciences for analyzing the functionality of markets, the assumptions of which practically never exist in reality.

The practical relevance of the theory of market failures as a basis for economic policy is a mater of dispute. Its lack of reference to reality as well as the unconsidered practical possibilities and problems of economic policy are critically discussed. However, the inadequacies become less important when referring to the theory of market failures as normative theory. It is helpful to determine under which circumstances and by which means one should intervene in the market mechanism referring to the interest of the whole society. The theory of market failures does not claim to be an explicative theory that explains the way the state acts. Regarding this fact, the theory is obviously incomplete because the players in economic policy often act differently than recommended by theory.
 

As a normative theory, the theory of market failure is of great importance because it nominates necessary conditions for state interventions.
 Reasonable interventions become possible through linking these interventions to the theoretical recommendations. With the help of the theory of market failure, it can be argued explicitly whether there are reasons for serious limitations of the functioning of certain markets or whether the market results should be corrected due to distributional reasons.

For these reasons, the following argumentation will be based on the realizations of market failure theory: The market is the most flexible mechanism for determining and satisfying human needs and should therefore be necessarily used for facilitating sustainable transportation development. For realizing its abilities, the market mechanism must approach as much as possible the characteristics of a perfect market. 

From this argumentation a first task field of sustainable transportation development results: The goal of any activities in this first task field should be to reduce market failures. In the following, this task field is called allocative task field.
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The goal of measures within the allocative task field is to support the qualities of the market mechanism for the satisfaction of human needs.

Consequently, the allocative task is to be described by indicators which illustrate the extent of market failures. This indicates to what extent the functioning of the market mechanism is ensured.

In the description of this task field, parallels are drawn with the equity principle from the debate on justice. This principle is characterized by the fact that the needs of individuals are considered to be a function of their advance payments: Everyone who can pay for it can acquire the goods necessary to satisfy their needs on the market – regardless of social or other obstacle. In order to ensure this justice, the market mechanism must function - a goal that must be aimed at by measures in the allocative task field.

4 Social task field

Supposing the market mechanism to be a flexible instrument for determining and satisfying human needs, the question of whether there have to be further task fields of sustainable transportation development arises.

This question has to be answered in the affirmative due to the lack of consideration of distribution questions by the market mechanism: Even with an optimal allocation of resources as it is aimed by the allocative task field, the satisfaction of certain needs for certain groups of people might, in certain circumstances, not be ensured.
 It is conceivable that despite good market results - e.g. measured by terms of the national accounts (like the GDP) – basic needs of certain groups of people are insufficiently satisfied due to imbalances in the distribution of market results.

This aspect of distribution is addressed in the second fundamental theorem of welfare economics. This theorem states that it is possible to reach every pareto-optimal allocation with the help of a decentralized market mechanism by varying the initial equipment with resources.
 With the help of this fundamental theorem, it is possible to define the area of validity of welfare economics: With the help of the instrumentarium of welfare theory, pareto-optimal situations can be determined for given initial equipment and constraints. The assessment of whether resulting distributions are desired by the society – does not fall into the responsibility of welfare economics.
 Therefore, the justification of distributionally motivated measures should be separated clearly from measures falling into the allocative task field.
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 From this argumentation, the necessity for a distributional task field of sustainable transportation development results with the goal of compensating market mechanism deficits regarding the satisfaction of human needs.
 

The question of which of the possible efficient resource allocations should be aimed at, can be answered by taking justice into consideration (Gerike, 2005): Inputs for and outputs from the market mechanism should be fairly distributed between current and future generations. Thus the focus of the distributive task field is on the norm "justice".

Important normative justice concepts, mostly discussed in economic literature, are the utilitarianism and the theory of the justice of John Rawls.
 The utilitarianism was developed in the 19th century and determines the welfare of a society with the help of aggregated utilities of the individual members of society (Stiglitz, 1996). According to this approach, a “just” distribution is characterized by the fact that the utility sum is maximized.
 Following this criterion, the level of justice increases when the poorest groups of society give up some of their utility and the utility of the richest groups of society increases by at least the same amount.

Apart from difficulties in measuring utility,
 this approach can lead to extremely unequal distributions by not ensuring the satisfaction of basic needs for all members of society. In order to consider this problem, weighted sums are often used.
 By choosing the weights of the different individual utilities, the societal esteem of certain individuals can be expressed.

In his best-known work “A Theory of Justice” (1971), John Rawls supports the idea that the welfare of society depends only on its poorest members (Rawls, 2003). The impoverishment of the poorest society member therefore cannot be counterbalanced by any increase in the utility of richer individuals however high this may be. According to Rawls, a measure is regarded as welfare-increasing, if it increases the utility of the poorest, regardless of the development of the utilities of all other members of society.
 Rawls’ welfare function is called minimax-function since it operationalizes the aim of maximizing the utility of the poorest members of society.

Concerning sustainable development, the most important criterion for evaluating distributions is to ensure the satisfaction of the needs of today’s and coming generations. Against this background, the concept of utilitarianism, that evaluates distributions above all by the societal utility, is only suitable for the assessment of distributions, if the needs of the poorest social groups are weighted very highly. Otherwise the satisfaction of the needs of all humans is not ensured by this concept.

In order to ensure consideration of the poorest people’s needs, this contribution concentrates on that population. Contrary to Rawls, policies for supporting sustainable development should not aim at maximizing the utility of the poorest individuals, but at guaranteeing basic needs, to be specified for all society members by a societal discussion.

Firstly, this goal follows from the suitability of the market mechanism for the determination and satisfaction of needs. Surveys, elections and migrations as further methods for determining needs are slower as well as less flexible, and should therefore only be used if the satisfaction of needs is insufficiently ensured by the market mechanism.

Secondly, the goal of satisfying basic needs for all humans follows from the Brundtland-definition of sustainable development, which is used as starting point and basis for the argumentation in the present work and which refers expressly to basic needs: "Sustainable development requires meeting the basic needs of all." (Brundtland, 1987, p. 24) Thirdly, the goal of satisfying basic needs for all humans can be derived from the idea of the welfare state, which is described as follows: "The sense of the social market economy is to connect the principle of liberty on the market with that of social reconciliation" (Blum, 2000, p. 525).
 Authors in economic literature also notice wide-spread consent in ensuring a subsistence level for all members of society (Wellisch, 2000). 

These different lines of reasoning result in a second task field as first part of the distributional task field of sustainable transportation development: the social task field, the goal of which is it to ensure the satisfaction of needs that are judged as basic needs. The satisfaction of these needs should even be ensured, when the advance payments necessary in the view of the equity principle cannot be provided by the affected individuals. 
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 The aim of the social task field is the guarantee of a basic transportation supply for all people.

The goal of guaranteeing the satisfaction of basic needs concerns the distribution of the incomes obtained at the market as the most important topic of the economic distribution theory and policy. Applied to the transportation sector this means the distribution of transport offers: By granting more transport offers to certain individuals than they could afford according to the equity principle, their income is increased indirectly. "The essence of social coexistence lies hereby in the fact that compared to competitive allocation, certain individuals can get more than they have paid for and the reverse; thus ‚free rider' and ‚sucker' appear" (Blum, 2000, p. 383).
The transportation sector is less responsible for the direct satisfaction of basic needs because of its service function, but more for the guarantee of options to satisfy these needs: All humans should have the chance to reach destinations, where the satisfaction of their basic needs is possible.

Therefore, this social aspect of sustainable transportation development is operationalized by the right to basic transportation supply, which has to be set normatively by a societal discussion. It can be used as exclusion criterion before welfare analysis by excluding measures in advance, that do not meet this criterion. The other option for operationalizing this right is to give a very high priority to the needs of the affected groups of society within welfare analysis. 

5 Resource task field

Apart from the distribution of market results, which should be regulated within the social task field, the distribution of input factors for the economical process also requires governmental measures to supplement the market process. The task of the market mechanism is to secure the efficient use of available resources. In the context of sustainability debate, the question has to be asked, which resources should be made available: How are the finite resources to be distributed intra- and intergenerationally?

Measures of distributional policy dedicated to this point of criticism, are assigned to a third task field in the context of a transportation development oriented to the needs of people: the resource task field.
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 The job of the resource task field is regulating the distribution of production factors, which are to be lead by the market process to an efficient use.

In the literature the production factors of work, capital and environment are distinguished.
 For sustainable transportation development the environmental factors above all are relevant, since here the potential for conflict is significant and shows a tendency to rise: In particular, vehicle miles travelled (VMT) are characterized by strong growth in recent decades, by which improvements of specific environmental impacts were overcompensated. For these reasons his contribution concentrates on the production factors of environment concerning the resource task field (Gerike, 2005).
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 In the resource task field the question has to be clarified: How should the natural resources as inputs for the supply of transport services be distributed within one and between different generations?

As with the social task field, the question also is to be clarified here: Which criteria appear suitable for evaluating the justice of resource distributions. For the resource task field it is argued with basic needs analogously to the social task field: All humans have to be able to satisfy their basic needs; since humans are dependent on certain services from nature in order to survive, it is necessary to secure essential functions of nature.
 Technical substitutions for irreversible damages or for resources becoming exhausted are conceivable, but it is not definite that these will really be available.

From this argument on the necessity for guaranteeing fundamental natural functions, the necessity for keeping limits for the consumption of natural resources results: In order to give to all generations the possibility of satisfying basic needs, certain limits must not be exceeded. Here, consumption limits respective of carrying capacity are addressed depending on the kind of resources: For finite resources specifications must be made about which part of the available resources certain generations may use. For regenerative resources as well as the use of the environment as drain, carrying capacities must not be exceeded.
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 The goal of the resource task field is the formulation of limits for the consumption of natural resources by the transportation sector.

As in the social task field, the resource task field deals with measures for supplementing the market mechanism. Here however, it is done with the goal of limiting the consumption of natural resources to an extent that has to be derived from justice considerations. The rules to be formulated for the intra- and intergenerational distribution of natural resources provide the limits which should not be exceeded by transportation activities.

6 Corridor of sustainable transportation development

With the three task fields established, the basic structure of the development corridor of sustainable transportation development exists: The two distributional task fields form the lower and upper boundaries, which should not be exceeded by activities in the transportation sector:

· The lower boundary is formed by a basic transportation supply to be guaranteed within the social task field. This should not be fallen below.

· The limits of carrying capacity to be formulated in the resource task field form the upper boundary of the corridor and should not be exceeded.

Within the resulting development corridor scope remains for the initially addressed "learning, searching and shaping", understood here as free choice of transportation activities as well as the implementation of transport offerings. The rules for all activities within the boundaries are given by the allocative task field, the goal of which is to guarantee functioning market mechanisms.

The basis of the resulting corridor of sustainable transportation development is formed by participation: The discussion of human needs in section 2 has shown, that the implementation of transportation development oriented to the needs of people is not possible without involving the affected individuals. This necessity for the participation of the affected individuals holds for all three task fields and can be justified in particular by the variability and contradictory nature of human needs. Questions of acceptance are at foreground in the allocative and in the resource task field. In the social task field the cooperation of the affected individuals is crucial in order to achieve a good correspondence between the basic transportation supply and the existing needs of the affected individuals. 

Figure 2 summarizes the train of thought for the derivation of the task fields.
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Figure 2: Line of argumentation for deriving task fields of sustainable transportation development.

7 How to proceed: Options for concretizing the developed corridor

In the next step, options for putting the development corridor into concrete terms have to be identified. This is a highly normative task that can only be done within a societal discussion. Science can provide information about suitable criteria. Figure 3 shows possible key criteria for the three task fields.

	Resource task field (1990-2030):

CO2 -80%; NOx -90%; VOC -90%, PM -99%, Noise < 55 dB(A) daytime / 45 dB(A) night time, Land use: no extension of transport infrastructure (1990 - 2030)

	Allocative task field:

Internalization of external costs

	Social task field: 
Basic accessibility for all people to: emergency services (police, fire, ambulances, etc.) ; public services and utilities; health care; basic food and clothing; education and employment (commuting); recreation; communication


Figure 3: Possible key criteria for the task fields of sustainable transportation development (Gerike, 2005; Litman, 2001; UBA, 2001).

The subject of the resource task field, as was established in section 5, is the intra- and intergenerational distribution of natural resources and, as a result, the formulation of limits for maximal consumption of natural resources for today’s transportation sector in specific regions. Such limits for resource consumption in general and for the transportation sector in special are formulated particularly in the context of research on sustainability indicators (Gudmundson, 2004).

Indicators for the transportation sector were developed in the project Environmentally Sustainable Transport (EST), initiated by the OECD (UBA, 2001). The indicators were determined with the back casting approach based on the work of Intergovernmental Panel on Climate Change (IPCC). Starting from the goal of reducing the CO2-concentration in the atmosphere to the current level and stabilizing it at this level, the indicators shown in figure 3 were derived holding equally for all sectors in all OECD-states. 

The allocative task field has to be made concrete by economic indicators. Indicators for the evaluation of the economy like the gross national product and different variables in the national total account (Constanza, 2001) focus particularly on the market results. However, criteria for the allocative task field should focus on the mechanism itself rather than on the market results. The aim is to support the market mechanism in the transportation sector, in order to be able to use its suitability for the articulation and satisfaction of needs. 

One problem of special relevance that hinders the functioning of the market mechanism in the transportation sector are external costs. They may serve as key indicator for the allocative task field because the extent of external costs is very important for incentive setting. The market mechanism can only unfold its qualities for need satisfaction, if the prices send the correct signals, so that the market participants are able to weigh costs and benefits correctly against each other.

Due to the central role of external costs for incentive setting, reductions in all environmental damages caused by transportation can be achieved by internalizing external effects: The vehicle miles travelled of motorized road transport decrease, the position of public transport is improved, neighboring activities get back more weight.

The job of the social task field is to guarantee a basic transportation supply for all people – even if they are not able to pay for it according to the principles formulated in the allocative task field. Making this task concrete is highly normative: which needs will be regarded as basic and with which indicators the transport requirements should be described.

In figure 3 possible indicators for basic accessibility are listed. This is a first step in making the task field concrete but these are still not measurable indicators. People should be able to participate in education: There will be no doubt whether to regard education as basic need. What does this mean? How to realize this goal for pupils living in the countryside? To which schools do we want to provide accessibility? Only to primary schools, also to colleges or even to universities? With what cost and time should pupils reach the schools? How much should the state subsidy offers to bring the pupils to school? Should we provide accessibility only to the nearest school or also to farther schools that pupils want to attend because of their excellence?

Such questions have to be answered for every aspect of the basic transportation supply to be guaranteed within the social task field. 

8 Recommendations

Based on the knowledge gained, recommendations for measures can be derived:

· The real design tasks (as direct changes of spatial resistances) for supporting sustainable transportation development are to be found firstly in:

The social task field of guaranteeing a basic transportation supply for all people. The success of measures should not be quantified by the continuous reduction of spatial resistances. Rather, the central criterion should be, whether people (or goods for people) can reach the destinations they have to reach to satisfy their basic needs. Therefore, transport planning should not react to current and prognosticated developments like growing transport volumes or increasing distances, but should influence the transportation system actively – with a concentration on the guarantee of a basic transportation supply for all people.

The basic transportation supply to be realised within the social task field has to be defined with the help of a societal discussion. This discussion is of immense importance for the design of need-oriented transportation development. The following questions have to be answered: What transportation does society desire and what transportation can it afford: Which basic transportation supply should be guaranteed exactly? Initial answers to this question were established in Gerike (2005).

· A second essential design task lies in:

Satisfying all needs, beyond the basic ones, preferably by market mechanisms, because these are suitable for the articulation and satisfaction of human needs. The goal of measures within the allocative task field addressed here is to support the unhindered unfolding of the market mechanism qualities. Here, the reduction of external costs is a key criterion; without progress in this field there is hardly anything to reach in the other task fields.

· The third essential design task lies in:

Providing limits for the use of natural resources. These must not be exceeded by any activities within the transportation sector. The resource task field addressed here has to be determined according to the current state of knowledge and within the scope of a societal discussion.

Therefore, the allocative and resource task fields set the legal and financial framework in which people can choose their transportation behaviour according to their individual preferences. However, the object of the social task field is directly to guarantee the mobility of people. This can be done by changing spatial resistances, by technical solutions for substituting transport or by changing qualitative items, etc.

The basis for establishing sustainable transportation development is the inclusion of affected individuals. Science can accompany processes of participation by developing and permanently updating recommendations for designing a basic transportation supply, for the internalization of external costs as well as for the type and height of limits in the resource task field.

9 Conclusions

The following conclusions can be drawn regarding the questions initially posed:

· The goal of sustainable transportation development can be made concrete without being contrary to its process character.

· Here the task of politics is to determine the development corridor, the keeping of which guarantees that the realized measures support sustainable transportation development.

· Within the corridor there is space for free formation of offer and demand. Such openness for activities and negotiations is necessary, because a final determination of the term of needs would contradict its variability and inconsistency.

The following requirements were established for the development corridor to limit the space for individual activities:

· Spatial and transportation systems have to facilitate the satisfaction of basic needs for all people. This need is covered by the social task field. The basic transportation supply to be guaranteed within this task field must not be fallen short of, and it therefore forms the lower boundary of the development corridor.

· The natural resources necessary for providing the transportation services must not exceed carrying capacities to be determined. These carrying capacities to be specified within the resource task field form the upper boundary of the corridor.

The most important criterion for all measures within the development corridor are true costs: Only by imposing all costs including external components to the causer, the right incentives for human behaviour are set and thus the complete unfolding of the qualities of the market mechanism for articulating and satisfying human needs is facilitated.

Hence, an efficient transportation system is a vital requirement for establishing sustainable transportation development, but it is not a sufficient requirement. Because of the market mechanism’s lack of consideration of distributional questions, there must be further state activities. Besides state activities to support functioning market mechanisms, the definition and implementation of a basic transportation supply on the one hand, and of limits for resource consumption by the transportation sector on the other, are absolutely necessary.

Finally, the process character of sustainability could be confirmed in all steps of this work. The satisfaction of human needs, and thus the goal of sustainable transportation development, must be regarded as a process. Without trying to force an ideal world, this goal must be realised by ever newer individual and societal attempts. We have to be aware of and use the high degree of personal freedom and the readily available resources at our disposal. Together they form a strong basis for implementing sustainable transportation development.
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Figure 1: Instruments for determining and satisfying human needs.
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Figure 2: Line of argumentation for deriving task fields of sustainable transportation development.

	Resource task field (1990-2030):

CO2 -80%; NOx -90%; VOC -90%, PM -99%, Noise < 55 dB(A) daytime / 45 dB(A) night time, Land use: no extension of transport infrastructure (1990 - 2030)

	Allocative task field:

Internalization of external costs

	Social task field: 
Basic accessibility for all people to: emergency services (police, fire, ambulances, etc.) ; public services and utilities; health care; basic food and clothing; education and employment (commuting); recreation; communication


Figure 3: Possible key criteria for the task fields of sustainable transportation development (Gerike, 2005; Litman, 2001; UBA, 2001).

12 Endnotes

� 	The concept of operationalization stands for the specification of words, e.g. by using indicators which describe the word to be operationalized. In this contribution the term operationalization is used if qualitative terms should be made measurable.


� 	See Litman, 2005 for an overview about different definitions and delimitations of the concept of sustainability.


� 	See Gerike, 2005 for the discussion of the question of whether it is possible to find out the “true“ needs of people with the methods as well as for advantages and disadvantages of the different methods.


� 	The concept of investigations dedicated to examining the assumption of rationality is confronted with substantial difficulties. Therefore, as reaction to anomalies, it is partly demanded in the literature to challenge the assumptions of investigations rather than the economic behavioural model. Partial anomalies on micro level are accepted, but are negated on macro level, assuming rational behaviour as average behaviour of a large number of men, see Kirchgässner, 2000.


� 	The economic theory of policy deals with deviations of state activities from the recommendations drawn out by the theory of market failures, as well as with the development of rules for encouraging behaviour in conformity with this theory; see Buchanan, 2001.


� 	See Johansson, 2001 for the discussion of state failure versus market failure.


� 	The distributions existing as result of market processes are exclusively oriented to the equity principle. Blum (2000) calls the sharing out of the payments according to the equivalence principle as one of the distribution functions of the (neoclassical) competition.


� 	As with the first fundamental theorem even here the condition of perfect competition applies, see Johansson, 1991.


� 	The so called “pareto-optimal“ measures for redistribution are an exception, see Johansson, 1991.


� 	This necessity of actions by the state going beyond measures to improve the allocation, can be derived also from the debate on justice, that shows deficits of the equity principle and recommends the parallel use of further justice principles. Distributional measures show parallels to the needs- as well as to the equal-principle: The justice of distributions is here not measured by the advance payments of affected individuals but by their needs; see Sen, 2002.


� 	See Wellisch, 2000 for further theories of governmental activities, like the minimal state by Nozik or approaches by Buchanan and Tullock, according to which governmental activities are always justified, if all members of society agree voluntarily.


� 	The aggregation of individual utilities is related to large difficulties. A restriction, which is generally imposed on the aggregation function, is that it rises with increasing utility of any individual, see Varian, 2006.


� 	See Varian, 2006 for the discussion of ordinal versus cardinal measuring of utilities.


� 	This form of utilitarianism was propagated by John Stuart Mill (1806-1873).


� 	See Wellisch, 2000 for Rawls argumentation with the “veil of ignorance”.


� 	The welfare state principle is also embodied in German basic law: There (art. 20, 28 GG) the order to the state is formulated "to order the community according to the principles of social justice." (Blum, 2000, p. 487) See also Litman (2003, p. 25): "We need a standard definition of basic accessibility and basic mobility, which identifies ‘essential’ activities and ranks trips according to their importance to a community."


� 	The production factor work is divided into executive, dispositive and explorative (research) components. The production factor capital includes all goods, which are needed as production means for the manufacturing of goods. The production factor environment includes all natural components going into the production process; see Blum, 2000.


� 	Acker-Widmaier (1999) identifies the following functions of nature, which should be available for every individual in order to make the satisfaction of needs possible: the production function, the function of providing living space and the contemplation function of nature.
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