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An heterodox approach to sustainable transportation: THEORETICAL FOUNDATIONS AND POLICY TOOLS

abstract

According to orthodox economics, monetary incentives are the best way to promote sustainable transportation. This approach is consistent with the consideration of environmental damages as a market failure and with the use of Pigouvian taxes to re-establish market equilibrium. On the contrary, sustainable transportation policies will change radically by using heterodox economics: only innovation and participatory interventions may make viable the creation of more sustainable transport systems.

The paper is composed of three parts. In the first one, orthodox and heterodox paradigms of public interventions in the economy are compared, with a specific attention to environmental applications. In the second one, those paradigms are used as a basis to build a conceptual taxonomy of sustainable transportation policy tools. In the last part, considerations in favour of an heterodox approach are illustrated.

The paper is based on a relation presented to the 5th national Congress of CIRIAF (Interuniversitary Centre of Research on Physical Agents Pollution), April 8-9th 2005, Perugia (Italy). An earlier Italian version of the paper, with integrated statistics on the negative externalities of transports, has been published as: Marletto, G. (2005) ‘La riduzione dei danni ambientali generati dai trasporti: spunti per un approccio non ortodosso’, Economia dell’ambiente e delle fonti di energia, vol. 49, pp. 113-131.

1 PARADIGMS OF PUBLIC INTERVENTION AND THE ENVIRONMENT

1.1 The concept of public intervention paradigms

The concept of paradigm has been first used by the historian and science sociologist Thomas Kuhn (1962), who has used it to best understand the elements that determine the alternation between continuity and discontinuity phases in the evolution of scientific research. Kuhn underlined the role of social factors (the constitution of community of scientists, the relationships within their universities, journals, etc.) and of cultural factors (the agreement within the community of scientists of core knowledge, research goals, methodologies of investigation) in the conservation of the prevalent paradigm. 

With the necessary adaptations, a paradigm approach can also be applied to the evolution of the modalities of public intervention in the economy: a community of politicians, scientists, stakeholders, gather around a certain core of knowledge and primary concepts assumed as demonstrated and for a certain period of time they share a specific approach of economic policy and they apply it to solve different problems. It is only the consolidation of new knowledge and new sensibility and a relevant set of interests that can determine the affirmation of a new paradigm to replace the former one. 

Leaving aside the necessary in depth studies and the main references (Dasgupta, 1985; Beaud and Dostaler, 1995), it is sufficient here to sketch the fundamental characteristics of the four paradigms of public intervention in economy that will be later used in the analysis, pointing out the different approaches to environmental matters.

1.2 The Paretian paradigm and the environment 

The Paretian paradigm (deriving from Walras’ and Pareto’s theories) is in the foundation of orthodox economy: it considers of the competitive market as a mechanism that guarantees the economic and social optimum, and it sees public intervention as a correction to rectify the market in the few cases it “fails”. Among the most relevant failures, negative and positive externalities must be included as those cases in which some cost or benefit categories are not reflected in the prices of goods and services (Stiglitz, 1988). The negative externalities affecting the environment stand out among the others, with the consequence that in many sectors production and consumption exceed the optimum point that theoretically would be reached by the market if the environmental costs were taken into consideration. The tools of the Paretian regulation with environmental goals are the most various: establishment of general rules, fixation of mandatory standards, introduction of subsidies or imposition of taxes, regulation of private companies, constitution of public companies (Pearce and Turner, 1989).

1.3 The Institutional paradigm and the environment 

The Institutional paradigm concentrates its attention on the structural drivers of development. The change from the Paretian regulation brings a deep review of the reasons of public intervention: it is not more about correcting the market when it fails, but about contributing actively in the construction of a new social and economic structure, in view of greater development and equity. If in the past this paradigm has paid attention to the environmental aspects only from a theoretical point of view – particularly with Kapp’s elaboration (Kapp, 1950) – today it confronts practical applications thanks to the recent “ecological economics” trends (Costanza, 1990; van den Bergh, 1996). Starting from the explicit recognition of the uneven distribution of power between institutions, stakeholders and citizens (Walker, 2000; Jacobsson e Lauber, 2006), this approach gives relevance to the procedures of democratic participation in public decisions (Niemeyer and Spash, 2001; Devine, 2003; Soderbaum, 2004). Moreover, institutions are considered as one of the main determinants in the process of generation of environmental preferences (Vatn, 2005), notably with regards to the crowding-out of self-motivated environmental behaviours caused by economic incentives (Frey, 1992; Bazin et al., 2004). Finally, particular attention is paid to the rights of shared property and participative management of environmental common goods (Olstrom, 1990; McCay, 2002). 

1.4 The Competitive paradigm and the environment 

The Competitive paradigm (inspired by Stigler’s and Williamson’s neo-institutional theories and by Buchanan’s “public choice” school of thought) constitutes itself as a return to orthodoxy in economic thought: this is founded on the recovered trust towards the market mechanisms, conceived as the only alternative to the “capture” of public policies by private interests (Buchanan et al., 1980). These considerations have generated a deep review of the regulation tools that, for exposition convenience, can be divided into two different streams: liberalization, foreseeing a drastic reduction of public intervention in the economic system and the reopening of markets to free competition (Stigler, 1971; Bailey and Baumol, 1984); incentive regulation, allowing to enjoy the benefits of competition even in the (few) sectors where there are no options but the public intervention (Schleifer, 1985; Laffont and Tirole, 1993).

From the theoretical point of view, it must be said that a neo-institutional approach to environmental economics is still in a seminal phase (Paavola and Adger, 2005 and 2006). In the field of policy applications the situation is more developed. On the side of liberalization, environmental policies have evolved from the traditional command and control actions (that are no longer possible in a context of full competition) to the issuing of general rules ranging from the configuration of environmental responsibility, to the promotion of self-regulating tools and environmental certificates and of (eventually mandatory) insurance against environmental damages (Boyer and Porrini, 2002). On the competitive regulation side, it has been necessary to incorporate the environmental goals within the incentive tools ruling the relationships between public administrations and the private managers of public infrastructure and services, in particular within the energy, water and transport sectors (Boyer e Laffont, 1999). 

1.5 The Evolutionary paradigm and the environment 

The Evolutionary paradigm (that can take its basis in Nelson’s and Winter’s evolutionary theory and Amendola’s and Gaffard’s dynamic approach) considers innovation as an uncertain element conditioning the development process.  An economic policy oriented towards the practicability of change can be in contrast with the orthodox policies of competition promotion: in a dynamic context it is necessary to verify in real terms (case by case and phase by phase) if the competitive environment constitutes a driver or a barrier to the participation in risky innovation processes (Metcalfe, 1995). 

The application of this paradigm to environmental aspects interlaces with different aspects. Above all it is necessary to make clear the intrinsically irreversible character of the entropic process in which the economic and environmental co-evolve (Georgescu-Roegen, 1971). In this framework technological innovation assumes a fundamental relevance, understood as a modality of relationship between human activities and the environment (Kemp, 1997). The accomplishment of industrial policies based in direct intervention or in direct stimulation tools, must not be read as a static approach to the search of efficiency, but as a dynamic process of the quest of the conditions for the activation of technological “niches”, at first and of the “regime” more compatible with the environment, afterwards (Smith, 2003; Kemp and Rotmans, 2005). Moreover, environmental policies must explicitly keep in consideration the learning process characterising innovation, therefore taking into account that “once and for all correct policies do not exist”, (van den Bergh and Gowdy, 2000, p. 51): the continuous monitoring of the intervention effects is the basis for the flexible and adaptable management of policies (Rammel and van den Bergh, 2003) and for the government of the necessary transitional process in an uncertain context (Smith et al., 2005; Sartorius, 2006). 

2 SUSTAINABLE TRANSPORTation policies: a paradigm-based taxonomy

2.1 Paretian policies for sustainable transportation

The Paretian approach is the most consolidated one when it comes to sustainable transport policies, proposed so far even in university courses of environmental economics. This approach subdivides in two tendencies. 

The first one refers to cases of markets suffering from “environmental” damage, and the public intervention is implemented as the application of laws and standards or in the activation of taxes and incentives. In the transport sector there are some relevant examples: ban of private means from certain areas (namely urban centres), or in particular periods of the year (such as the August weekends for heavy weight vehicles in the highway net), and the Euro standards for engine vehicle emissions (cars, motorbikes, trucks, etc.); fixation of access fees to infrastructures or specific zones (Transport Policy, 2005 and 2006); internalization of environmental cost through fuel taxes (Ocse, 1994); programmes of national and European incentives for the reduction of road transport of goods and the development of alternative modalities and intermodal transport (European Commission, 2001).

The second tendency considers cases where the market corresponding to the “environmental” damage doesn’t exist and has to be created with a public intervention. A striking example is certainly that of the exchangeable pollution permits, that became relevant thanks to the Kyoto Protocol; however, there are only few applications of this kind of intervention in the transport sector (Raux, 2004). 

The Paretian approach conditions the choice criteria for priority public investments for the construction of transport infrastructures. Here the standardized reference tool is the so-called cost-benefit analysis, where all the expected effects of the investment receive an economic value. For effects that have no traceable market value (and the environmental damages are certainly among these), it is necessary to simulate the existence of “shadow” prices, to convert social and environmental costs and benefits in monetary numbers. The role played by cost-benefit analysis in environmental policies is confirmed even by recent critical reflections (Turner, 2006).

2.2 Institutional policies for sustainable transportation

Also for the applications of the Institutional paradigm in the field of sustainable transportation policies it is possible to reconstruct a simplified classification, in this case articulated in the two factors that this approach tries to modify (whilst the Paretian approach considers as a framework of the market): institutions and values.  

On the institutional side all the interventions tend to increase the democratic participation on public decisions and, in particular, for those with environmental relevance. Instead  of referring to market values (actual or presumed) in this case the attention is concentrated on the assertion of rights linked to property, the management and access to common goods and the activation of collective procedures for evaluation and decision processes. Within this trend it is possible to identify some foreign experiences with a consistent application when it comes to intervention in the transport sector; with an increasing quantity of real democratic participation such as the English public inquiry, the French débat public or the confirmative Swiss referendum. The Swiss experience that has started an outstanding plan of railway re-launching and the introduction of a new tax on heavy road traffic, confirms that an action for the reduction of environmental damages generated by transport can derive from the direct popular participation in decisions (Federal Office for Spatial Development, 2001).

On the values side, Institutional policies point towards a change of behaviours, not with Paretian incentives of economic character, but with information and sensitization campaigns that try to draw attention on and condemn behaviours that generate environmental damages. In many countries (especially in the United Kingdom) the improvement of safety levels in the transport sector has been also achieved through high impact communication and education activities oriented to the general public but also towards some citizenship segments, especially those in school years (Department for Transport, 2004). The campaigns aiming at promoting several ways of sustainable transport, in particular local public transport, are less widespread and less effective.

The impact of the structural approach can also be traced in the evolution of the cost-benefit analysis of the public investments towards more articulated tools (like the environmental impacts and the multi-criteria analyses) that can take into consideration – without necessarily reducing them to common monetary parameters – even of environmental impacts (Sayers at al., 2003; Tudela et al., 2006). Of particular relevance are the evaluations of this kind applied to new transport infrastructure projects, especially in the case of “mega projects”.

2.3 Competitive policies for sustainable transportation

As it has already been underlined, the Competitive paradigm represents an evolution of the Paretian paradigm: the difference is that the former does not rely on the public action, while both share their reference to the market and competition as mechanisms to reach social and economic optimum. 

Competitive policies for sustainable transportation continue to refer to the general rules and standards bounding the company’s behaviour; in fact, such tools become even more important in a context in which the economic activities increase their opening towards free competition. Reinforcement of technical standard norms and insurance obligations aiming at the improvement of environmental performances can be interpreted within this vision (Ocse, 1992); this same perspective helps to read the growing use of taxation mechanisms that stimulate the use of alternative transport modalities facing the “all-by-road”, such as “eco-points” in Austria, tax on heavy transport in Switzerland, motorway tolls for heavy transport in Germany (Federal  Office for Spatial Development, 2004).

The only ways of direct public intervention in the environmental field considered by the competitive approach are those that can be incorporated in the competitive regulation tools, in particular for management of services and infrastructures tenders and in contracts regulating the relationships between public administrations and corporate managers. It is however, a poorly exploited opportunity; especially in the transport with few cases where the economic benefits earned by (public or private) companies producing local transport services or managing transport infrastructures are compared with their environmental performances (Hidson and Muller, 2003).

2.4 Evolutionary policies for sustainable transportation

In synthesis it can be affirmed that the Evolutionary paradigm considers the policies for environmental sustainability as innovation policies: there can not be reduction of environmental impacts without the transition to radically new technologies (Hogma et al., 2002; Kemp and Rotmans, 2004).   

Even the Evolutionary policies for sustainable transportation have to be considered under this same perspective. The difference between this and the other approaches lies not only in the nature of the used tools, but in the goal of continuous verification of conditions for the generations and diffusion of innovations in the transport systems. “Green” taxes or innovation incentives, creation of companies and investment in infrastructures, are all compatible with an Evolutionary approach, as long as they have innovation as their goal and are constantly exposed to effectiveness tests. 

It is necessary to underline that Evolutionary policies for sustainable transportation do not address their attention to the innovations in themselves, but to the structural changes able to modify transport service production and consumption. For example, if the goal is the reduction of all environmental damages generated by transport in the urban context (congestion, landscape deterioration, space consumption) the diffusion of hydrogen vehicles is less innovative than the strengthening of traditional collective transport services: while the first – even with its part of technological innovation – doesn’t alter the existing transport model, the second – even within the traditional framework of transport techniques – deeply modifies the mobility organization and the relationship between city and transport (as some foreign experiences, like in Zurich and Copenhagen, can demonstrate). From this point of view, it is important to refer to interventions aiming at an integrated development of conventional public transport, bike and car-sharing and flexible services (Ambrosino et al., 2004; Huwer, 2004).

3 HINTS for an heterodox approach

3.1 The reasons of a change of paradigm  

At this point it is possible to outline some critical considerations on the thread that today links the paradigms of public interventions and the policies for reduction of the environmental damage generated by transport. 

The first critical consideration takes its starting point from the fact that in most orthodox economic literature, especially in its applied version, the concept of environmental damage is replaced sic et simpliciter by the Paretian concept of negative externality, incurring this way in a twofold conceptual straining. 

In reality the concept of negative “environmental” externality, basing itself on the centrality of market mechanisms, includes only the environmental damages that are not compensated in economical terms. This conceals the existence of alternative approaches considering all the environmental damages as the effect of past development processes. From different conception of environmental damages one can directly derive different prescriptions for the public intervention. If environmental damages are relevant as external to the market, the intervention should then aim at internalizing them: for example, if maritime navigation generates environmental costs for X million euros, then it is necessary to introduce an environmental tax according to that amount. If the same damages are considered as the necessary effect of past development processes, then the public intervention must support a radical process of institutional, technological, economical and social changes.  

The second critical consideration regards the negative judgement that has to be given to the translation in actual political actions of today’s prevailing public economy paradigm, the Competitive one (which, as highlighted before, has so far incorporated the Paretian paradigm). Putting into effect of this paradigm is in fact showing its inadequacy towards the nature and relevance of the problems that have to be faced nowadays. The correct attention paid to the distortions in public intervention has in fact left room to an “integralistic” approach not aiming at the transparency, effectiveness and efficiency of the public action, but mainly at the generalisation of mistrust towards it. Moreover, the reduction to a lesser charter of public intervention to the sole policies of regulation of a prevailingly liberalized market, is letting in the shadows the structural matters characterising in a negative way the relationship between transport and environment (such as bad planning of settlements, inadequate level of railway urban and extra-urban  infrastructures, excessive use of self-produced goods and passengers transport services), thus preventing as a matter of fact even the starting of a discussion on tools needed to face this situation.

The third critical consideration, as a reflex, has to do with the auspice that sustainable transportation policies will refer mostly to the alternative paradigms instead of the prevailing one. It is necessary in fact to operate on two different levels of conceptual enrichment of the public intervention: the first, oriented towards increasing the value of what can be done starting from the indications of the Institutional paradigm; the second, oriented to the widening of the applications in the transport sector of the Evolutionary paradigm, which so far is not well known even to the specialists of the field. The combination of these two paradigms results in the formulation of sustainable transportation policies that, recognizing the structural nature of most of today’s problems, can activate the tools needed for a radical switch in the organization of transport production and consumption. In order to reduce the environmental damages that transport is generating at a growing rate it is necessary to create new systems of transport – and not merely adjusting the existing ones – within a conceptual framework that is adequate to the goal.

3.2 Sustainable transportation policies as innovation policies 

The non-sustainability of today’s transport must be traced back in the obsolescence of the current organization of goods and passenger’s mobility. On the demand side this is caused by the excessive recourse to self-production; on the offer side this is due to the insufficient diffusion of scheduled services able to access to latent scale economies. Given this scenery, referring to the Evolutionary paradigm can help to point at the need for innovation, both at the organizational and technological level. 

In all evidence some transport innovation processes are already taking place: take the successful planning experiences of scheduled cadence in the Swiss railways, or the diffusion of car-sharing in Germany. It is therefore necessary to diversify the intervention: abstaining where the processes are taking place and priming  structural actions of change; intervening on existing subjects when the intensity or direction of change turns out unsatisfactory; creating ex-novo subjects when these are completely absent or structurally inadequate. 

As a consequence, two are the most important tools to activate a really consistent policy of innovation in transport systems: financing of programs and the participation in the creation of enterprises. 

The financing of programmes implicitly overcomes two approaches that have been popular so far: direct subsidy for (predominantly public) companies to reach the policy goals; indirect incentives (with the alteration of prices) that should allow the re-balancing of the market. Both have demonstrated their inefficiency: on one side because companies often use subsidies to pursue their own goals and this situation is very difficult to assess and sanction; while on the other side the correction of prices signal cannot determine structural changes in the system, and this is necessary in the case of mobility. Then, the model is that of some important European programmes – namely “Urban” or, in the case of transport “Marco Polo”: the resources are made available to reach a well defined goal (in our case: sustainable transportation) and are distributed among the subjects – companies, public administrations, non-profit structures – presenting projects consistent with the prearranged goals, leaving out of consideration the specific tools proposed by the project.

For example, projects that could be accepted and financed are: 

- a Municipality’s project for the re-planning and strengthening of conventional public transport;

- a project developed by a consortium of private companies and local agencies to carry out a regional car-sharing system; 

- a project to re-organize the local distribution of goods conceived by a cooperative of transport companies and an association of shopkeepers; 

- a project to redesign the logistic chain concerning a particular activity (or a particular industrial district) conceived by a large logistic company and an association of firms; 

It is a relatively simple tool: available resources are distributed after a spontaneous initiative that comes from the system, either public or private.

The problem arises when the system is not able to produce this initiative, i.e., is not able to conceive and implement spontaneously projects of deep and structural review of the productive system. In the mobility sector this is the relevant problem: the lack of a new offer capable of supporting a new demand, nowadays often latent. In these cases there is not much to do, it is necessary to overcome the taboo of non public intervention in economy: it is necessary to make use of innovation policy tools that guarantee the availability of a new offer thanks to an entrepreneurial action activated by a public subject.

An active innovation policy for sustainable transportation could be even managed with innovative tools: from public-private partnership to a public stimulation towards venture-capital; from the promotion of young entrepreneurs to the creation of agencies that encourage the development of new business. In any case the discontinuity of the prevailing approaches can’t be omitted: it is all about the participation of public capital in the property of new transport business.

The last procedural element that characterizes an Evolutionary approach to sustainable transportation policies has already been evoked: the need to keep constantly under control the evolution of the transport system, above all to overcome the bonds (of resources, competences, institutions, values, etc.) that could appear along the changing process, but also to appreciate the unexpected opportunities. An Evolutionary approach cannot limit itself to the start of necessary transition processes of transition (and eventually evaluate ex-post the results of these interventions), but must protect its effective evolution throughout time: in-itinere monitoring and evaluation of the implemented interventions constitutes a key element of the policy itself.

3.3 Sustainable transportation policies as participatory policies

A process of structural change for increased sustainability in the transport system cannot ignore the review of the institutional process of formation and implementation of public intervention policies. There are two particular fields of action: the most suitable interpretation of the subsidiarity principle and the introduction of new forms of democratic participation.  

It is in fact evident the need to achieve the threshold beyond which it is possible to initiate and stabilize relevant changes in the transport field, on both supply and demand sides; that implies the need to act at a wide geographical level, such as Europe, USA, China. At the same time, it is necessary to foresee some modality actions that leave space for local transport authorities to customize such an overall policy.

This is consistent with the recent official positions expressed by the European Commission, that aim at promoting and managing European policies for urban sustainable transportation (European Commission, 2006). 

The second and maybe more important side of intervention in the institutional process deals with the modalities of democratic participation in the formulation and managing of sustainable transportation policies. Certainly such relevant decisions cannot be left to the market: it has to be excluded that an innovative process able to generate structural changes in transport systems could come from the “sovereignty of the consumer”. On the contrary, the tools most useful to determine the necessary change in the values themselves and in the preferences that guide the consumer’s behaviours, must be activated. The path at this point is unavoidable: making the public decisions in transport matters transparent and, above all, increasing the citizens’ participation in the identification of the goals and managing instruments. At the end it has to do with sovereignty, but more democratically speaking of popular sovereignty. In other words, the point is to make clear the nature of common good that some dimensions of life have (the air we breath, the urban landscape, etc.) that are altered by damages generated by transport; it is from this clarification that rises the preference towards direct forms of sharing in the strategic decisions and of participation in the managing of interventions. 

As said before, forms of higher transparency and democracy in the field of planning and evaluation of transport policies have been applied with different modalities in several countries. It is still necessary to expand to transports an innovative approach in the field of participation to the management of transport services and infrastructures; not only alternative to that of the prevailing Competitive regulation (such as the entrusting to private companies), but also to the Paretian models of public intervention that are unlikely permeable to citizens’ participation. The first experimentations of a new management model have so far found its application only in more environmentally sensitive sectors than that of transport (Petrella, 2006).

4 CONCLUSIONS

According to orthodox (Paretian and Competitive) paradigms of public intervention in the economy, sustainable transportation can be achieved by making the market work better. Actually unsustainable transportation – just like any other economic phenomena – is the effect of the existing structure of institutions (including the market), of values and of technologies. As a consequence, if transportation is to be made more sustainable, intervening in the given situation is not enough, we need to change it structurally. It is somehow unavoidable to fall upon heterodox (Institutional and Evolutionary) paradigms of public interventions, from which it is possible to extract the conceptual categories for: 1) Highlighting the need of a radical change in the transport system, 2) Prefigurating a new and more sustainable organizational and technological structure and 3) Setting up a public intervention that makes possible the transition from the old to the new structure. In this way a radical modification takes place even in the tools for intervention: the ecological re-conversion of transport is not achieved with non discriminatory instruments of competition, but with active and selective innovation policies to orientate the offer towards new transport systems; the respect for environmental compatibility of the transport behaviours is not stimulated by ecological taxes that affect the economical factors anymore, but is based on information campaigns and sensitization on ethic factors; even the sustainable transportation policy making and evaluating process is no longer achieved with technical instruments that presume to be neutral, but with participatory procedures of alternative confrontation; free riding in transport activities is no longer limited by the attribution of private property rights, but of their configuration as common goods to which property and management all citizens can access.
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