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Abstract

This paper presents a system of tradable permits of CO2 emission for freight transportation which would target the fossil fuel consumption: quotas would be rendered in proportion to the fuel consumed, by the carriers and by the shippers achieving their own transport. Regarding transport for hire, the transfer of quotas from the shipper towards the carrier would be done on a contractual basis, within the framework of the negotiation on the transport service. The environmental and economic impacts are briefly reviewed.
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1 Introduction

In most industrialised countries the transport sector is one of the major greenhouse gases (GHG) emitters, particularly of CO2 (generating for instance 34% of CO2 in France in 1999 and 30% of CO2 in the US in 1997). Moreover, transport is the second highest growth sector in terms of GHG emissions in the OECD area, with its share of CO2 emissions expected to increase from about 25% in 1995 to 30% in 2020. 

Studies of transport emission reduction strategies (see for instance OECD, 2000b) have all agreed that the foreseeable improvement in car technology is insufficient, within the 20 year time horizon, for countries to meet the Kyoto or Rio objectives. These studies also emphasize the need for approaches that combine technological, economic and social aspects. These “packages” of measures should include a variety of policies for limiting vehicle-kilometres travelled by providing alternatives to the private car, by combating urban sprawl, by increasing public awareness, but also by means of economic instruments such as taxation or transferable permits.

A global approach of the transport GHG emissions issue involves to focus three categories of actors:

· Producers of motor vehicles and in particular car makers which are generally controlled by standards or voluntary agreements.

· The local and central governments which produce or make produce by private partners the infrastructures on which these vehicles move. The governments also define public transport services of which they delegate the carrying out to private or public operators.

· The users of transport who are the for-hire carriers and organisers of freight shipping, the shippers, the public transport passengers as well as the private car drivers which are their own transport operators.

In this paper the focus is put on freight transportation, while a proposal of tradable CO2 permits for motorists has been described and analysed elsewhere (Raux and Marlot, 2005).

A first section explains the interest and the relevance of transferable (or tradable) permits (TPs) for GHG emissions in transport. The second section exposes which configuration such a system could take for freight transportation. Lastly, in a third section, the potential environmental and economic impacts of such a system are evaluated.

2 Why tradable permits in transportation?

2.1 Relevance of tradable permits in transportation

The economic theory behind pollution permit markets can be traced back to the work of Coase (1960) on external costs, followed by that of Dales (1968) on regulating water use, and the formalization of pollution permit markets by Montgomery (1972). According to Godard’s general definition (in OECD, 2001), transferable permits are a variety of instruments ranging from the introduction of flexibility into conventional regulation to the organisation of competitive permit markets. These instruments share the following common features: (1) they involve the fixing of quantified constraints (quotas); (2) these quotas (or rights) are initially allocated to agents independently of the environmental obligations imposed on them; (3) agents are authorised to transfer these quotas between different activities or different places (averaging), between different periods of time (banking) or to other agents (trading); (4) ad hoc penalties are applied to ensure that agents only emit the equivalent of those rights or quotas which they hold.

Theoretical and practical knowledge and the potential for transferable permits in the transport sector have been analysed by Raux (2004). For transport, transferable permits have some interesting features when compared with taxation:

· The price response function of agents is affected by a non-negligible degree of uncertainty. Furthermore, the price elasticity of fuel demand is low in the short or medium term: a quantitative objective would be easier to achieve with the permit system than with taxation.

· In view of the high level of fuel taxation in Europe, freely allocated permits would be seen by agents as a means of escaping an additional tax, possibly making the new instrument more acceptable.

· Quota systems are the only systems which allow distributive aspects to be treated in an explicit manner, independently from the issue of the economically efficient allocation of efforts to reduce environmental damage: in view of the fundamental role of transport as regards access to activities and locations, particular attention must be given to these distributive impacts.

· When transferable permits are applied to GHG emissions from transport it is possible to fix precise quantitative objectives for each agent, as overall output is equal to the sum of agents’ individual outputs; at planetary level it matters little where GHGs are emitted, and the quotas can be exchanged within a domestic or even planetary geographical area.

A system of transferable permits equalizes the marginal costs of reduction between all emission sources. Under certain assumptions this is a sufficient condition for minimizing the cost of achieving a given emissions reduction objective (Baumol and Oates, 1988). This result is obtained independently of the initial allocation of the rights, which makes it possible to separate the questions of efficiency and equity. However, Stavins (1995) has shown that when transaction costs are involved – the search for partners for the exchange, negotiation, decision-making, follow-up and compliance with the rules – the initial allocation of rights affects the final balance and the total cost of reducing emissions. The authorities may therefore attempt to reduce these transaction costs, for example by avoiding finicky regulations or by facilitating the activity of intermediaries between vendors and purchasers (Hahn and Hester, 1989; Foster and Hahn, 1995). 

However, it is generally considered that the large number of moving emission sources which characterise transport constitutes an insurmountable obstacle to the introduction of emission permit markets within this sector. Thus, the only economically efficient response would involve extension of current fuel taxation to include a kind of “CO2 tax”.

2.2 Tax or permits?

The instrument of taxation is widely used in the transport sector, essentially because of its tax yield. Excise duties levied in the European Union in 2002 varied in member states from €0.296 to €0.742 per litre for premium grade petrol and from €0.242 to €0.742 per litre for diesel oil (Commission of the European Communities, 2002). In France, fuel excise duties provided the central government with bn€27 in 2002 for a GDP of bn€1,522. Although the current level of taxation might be considered high, it is not high enough to reduce road fuel consumption. The level of taxation required to reduce CO2 emissions can be estimated from the price elasticity of fuel demand
, whose value varies depending on whether short-term or long-term effects are taken into account. This is because, in the event of an increase in fuel price, some adaptations such as changes in driving style, reducing or optimising some trips, or changing transport mode can be implemented in the short-term (for example, in the weeks or the months which follow the price increase). Other adaptations, such as changing one’s vehicle, residential location or place of work, take longer. Price elasticity values vary between –0.3 for the short-term and –0.7 for the long-term (Goodwin, 1988). 

Obviously, as the variations of oil price are likely to wipe out the effect of this tax on the ultimate consumer, a CO2 tax aiming at controlling the fuel consumption should be of fixed amount (like the current excise in France) and not proportional to the oil price. This amount should permanently adapt to the fluctuations in oil price so as to maintain a constant price-signal for the consumer.

The “tax rebellion” that took place in several European countries in September 2000 shows how sensitive public opinion is to fuel taxation (Lyons and Chatterjee, 2002). Central government is a focus for opposition as it benefits from the tax, although it has little control over oil prices. Proposing a “CO2 supertax” in view of GHG emissions reduction is likely to start again the debates on the use of the fiscal revenues from the excises, which currently in the majority of the European countries are not earmarked and play an essential part in the balance of public finances.

Lastly, although for the economists the resulting effects of tax or permits on fuel demand are equivalent, the political perception of the instrument can have some importance. There would be thus some interest to elaborate mechanisms which explicitly separate the objective of fiscal revenues from the objective of reduction of CO2 emissions.

In order to reduce the administrative costs, it can seem relevant to set up the system of licence at the very upstream, on a level where the actors are very few: it could be the fuel refiners or distributors, which already transmit the current excise duty to the ultimate consumer and return the product of the excises to the central government. By imposing to the producers and to importers of oil, natural gas and coal, to return the quotas the system would cover the whole CO2 emissions resulting from the combustion of the hydrocarbon fuels by the end-users (Winkelman et al, 2000).

However, this advantage of complete coverage by an upstream permit system has lost its strength today in Europe, with the operation since 2005 of the Emission Trading Scheme (ETS) between energy intensive fixed industrial facilities. An upstream permit system should now be modulated as a complement to the ETS.

Moreover an upstream system is prone to two disadvantages.

First relates to the risk of dilution of the incentive effect of permits on the final emitter, so that they implement the complete panoply of the possibilities of emissions reduction which are available to them. Indeed, whether the permits are acquired by auction or distributed free to the fuel suppliers, these suppliers would pass opportunity costs
 relating to these permits to their customers as a simple additional fee. In this case, the advantage vis-à-vis the current system of fuel taxation is almost null.

The second disadvantage appears in the event of free allocation of quotas to the fuel suppliers. If the permits are allocated free what would be the use of revenue generated by this initial distribution? The fuel suppliers could transmit the opportunity costs relating to these permits which they would have received free: that would not call into question the economic efficiency of the system but certainly its acceptability, since those supporting the effort of reduction would not benefit from the revenue created by the free allocation. An upstream permits system thus seems, for reasons of political acceptability, incompatible with a free allocation
.

Lastly, the European Commission has expressed its will to gradually include transport in the ETS and proposed in a September 2005 communication to integrate the aircraft operators
 in the ETS, for any flight at the departure of the EU, whether the destination is located in a Member State or not. The aircraft operators would all be subjected to this regime, whether they are originating in the EU or not (see also Wit et al., 2005). 

This is why it is of some interest to explore the possibilities of extension of the markets of permits to the freight transportation. This will be the aim of the next section.    

2.3 Specification of tradable permits markets

Experiences in implementation of tradable permits markets make it possible to identify some general criteria of success (OECD 1997, 1998).

First of all it is necessary to share a broad agreement on the need for doing something, on the system effectiveness to improve the environment, and on its lower cost compared to other systems or solutions. Taking account of equity (in particular in the methods of allocation), and more generally of social and political acceptability, is of paramount importance.

The first major criterion is that of the simplicity and the clearness of the system. The target must be clearly identified and the exchange unit must be defined, easily measurable and verifiable. The rules of allocation and exchange of quotas must be simple, so as to limit the transaction costs. The institutional and geographical borders of the market, as well as the participants must be clearly identified.  

A second criterion, not less major for the efficiency of the system, is the possibility of market effective operation. It is necessary to have a sufficient number of agents likely to take part in the market and that they can pay the foreseeable price of the permits indeed. Moreover, it is essential that the expected marginal abatement costs are sufficiently different so that benefits can be achieved thanks to the exchanges.

Lastly, the system efficiency also depends on the credibility of emissions monitoring, the checking and the rigour of the sanctions. Moreover, in order to allow the economic agents to optimise their long-term behaviour, certainty as for the validity of the permits in the future is necessary.

3 Which implementation in freight transportation?

The design of a system of CO2 emissions permits needs firstly a definition of the quantitative target, i.e. the nature of the quota, then the identification of the agents holding these quotas. Then is discussed the decision to allocate quotas free or not and, in this last case, which method of allocation must be implemented. Lastly is defined the geographic and sector-based coverage of the system.  

3.1 Which target for freight transportation?

The environmental effectiveness pleads for targeting as close as possible to the CO2 emissions. Taking into account the quasi complete transformation of the carbon contained in the fossil fuels into CO2 during combustion (the combustion of one litre of gas oil emits on average 2.622 kg of CO2), the least expensive solution consists in directly targeting consumption of these fossil fuels.

The economic effectiveness implies to take account of the decisions (and of the agents which take them) which leads to these CO2 emissions. Intuitively, the objective of reduction of the emissions of freight transportation can be achieved by reducing transported volumes (tons and ton-kilometres) and the distances covered, but also by improving the technical effectiveness of transport, i.e. by reducing the vehicle-kilometres, or the energy effectiveness of the vehicles used. The incentives can be set up upstream or downstream within the decision-making chain of freight transportation, i.e. respectively the shippers or the for-hire carriers. To be effective, the incentives must relate to variables for which the agents have room for manoeuvre.  

The environmental objective is, let us recall it, to reduce the total fuel consumed. Moreover, as seen above, the economic efficiency criterion implies to equalise the marginal cost of reduction of the CO2 emissions, therefore of reduction of the automobile fuel consumption: targeting intermediate behaviours (ton-kilometres, vehicle-kilometres, load rate or empty journeys) with specific quantitative objectives, would be at the same time expensive in terms of information for the regulator and source of efficiency loss.

These arguments lead us to target the fuel consumption directly: the tradable quotas would be thus quotas of CO2 calculated from the carbon contained in the fuel consumed by the carrier when he carries out the operation of transport. For any quantity of fossil fuel bought (thus intended to be burned) by the carrier, obligation would be made to him to return to the regulating authority the corresponding quotas, which would then be cancelled. This obligation would thus concern the users of freight vehicles, namely the for-hire carriers and the shippers performing their transport on their own.

3.2 The multiplicity of actors 

Which entities will hold, exchange and have to return the permits for the generated emissions? And, consequently, which actors will have to bear the emissions reduction burden?

The targeting of the fuel consumption naturally results in putting the incentives on the carriers. However, the current operation of the logistic chain leaves them only limited margin for manoeuvre. Shippers, because their requirements in terms of schedules, logistic constraints and required services, impose a framework with which the carriers must comply. Is it possible to involve the agents upstream of the logistic chain and according to which methods, in order to guarantee the effectiveness of the incentives?

This question is due to the fact that transport activity and its consequences as regards emissions of GES are the output of a whole of decisions taken by agents with sometimes divergent economic logics.

Four levels of decisions can be identified starting from the strategic level, that of the choices relating to the industrial and geographical structure of production and distribution of the firm (1), then the scheduling of production and distribution (2), the organisation of transport (3) and finally the realisation of transport (4). The choices relating to level 1 have consequences on the volume of traffic of intermediate and final goods (ton-kilometres). The choices relating to levels 2 (scheduling of sendings) and 3 (organisation of transport in response to this scheduling) have consequences on the vehicle-kilometres by transport modes, including empty journeys and load rates of vehicles. Finally the choices relating to level 4 (choice of the vehicle motoring and driving style) have consequences on nominal and real use unit consumption.

These various levels of choice can be controlled by very different agents. A firm producing goods will in general cover at least levels 1 and 2 of decision, although level 2 tends sometimes to being controlled by downstream orders, possibly through a logistic provider. The firm will either confine itself on these levels 1 and 2, or go down to level 3 by organising its own logistics, and by chartering transport (level 4), or still cover partly or entirely level 4 (transport on their own). A for-hire carrier will at least cover level 4, often level 3, and will be able to go up on level 2 through logistics services.

The property of minimisation of the total cost of emissions reduction, using the tradable permits, is valid in an ideal world without transaction costs. Reality is made of this multiplicity of agents corresponding to as many different decision-making centres with unequal capacities of negotiation.  

For a firm carrying goods on its own (i.e. covering levels 1 to 4), the problem does not seem insurmountable: one can imagine that, on the basis of a given initial allocation (cf. infra) and of an obligation of transfer of quotas to the regulating authority in proportion to its purchases of fuel, the firm will optimise its activity, eventually by buying quotas on the market.  

For for-hire carriers, the question is a little more complex being given the situation of current vassalage of the carrier vis-à-vis the shipper. It is thus necessary to work out a system which makes it possible to share out efforts of reduction between shippers and carriers, taking into account their respective margin for manoeuvre.  

In short, in the line of the ETS, a system of quotas would be generalised with the whole of the firms whatever their activity. Shippers and for-hire carriers would be liable to a mechanism of CO2 quotas to be specified (cf. infra).

3.3 Free allocation or not  ?

Two main types of initial allocation, namely auction or free allocation can be proposed. The first has the advantage of avoiding complex computations, requiring sometimes expensive information to obtain. It also avoids implying the authorities in a difficult negotiation with the agents, by letting the market arbitrate. 

The auction of permits offers other advantages, vis-à-vis the method of free allocation mostly used, that of “grandfather rights”. This last method which allocates rights in proportion of the past activity, gives to a premium to “bad pupils”: those which use old and polluting technologies would get, other things being equal, more quotas than others more virtuous. Moreover, this method of free allocation encourages the entities to delay their actions of reduction of pollution, since they can anticipate the implementation of such a system, whose preparation takes several years in general: for instance in anticipation carriers could use “dirty” trucks in order to get a higher allocation. Lastly, the auctioning of the initial allocation also makes it possible to treat new entities entering the sector on an equal basis with the existing firms.

However, this auctioning is to be perceived as an additional tax, which would undermine its acceptability. This is why we first of all explored the possibility of a free allocation.

The question of free allocation is primarily an issue of equity between the various agents, whose perception will condition their acceptability of the method. Several allocation methods were successively worked out and evaluated. The mechanisms considered are inevitably complex because it is necessary to take account of the diversity of the agents and the goods shipped. A modulation of the burden sharing between shippers and carriers is also needed. Three allocation methods were evaluated.

The first one is a “benchmarking” allocation to the carriers: when he gets an order from a shipper, a road haulier would be allocated free permits proportional to the ton-kilometres to be realised. The proportional factor would be the average ratio of total CO2 emissions per ton-kilometre of the freight transport sector – a ratio that would decrease each year –. A variant of allocation would be by reference to an optimally loaded vehicle. The first drawback is are that only carriers for hire could be regulated with this scheme – and not the shippers performing their own transport.

The second proposal is the same kind of “benchmarking” allocation, where the permits would be allocated to the shipper. When he orders freight transport, the shipper would be allocated free permits proportional to the ton-kilometres to be realised, with the same rule as above. The transfer of quotas would be then negotiated between shippers and carriers. The advantage is that shippers performing their own transport are now included in the scheme, but there is still a drawback of applying an uniform ratio of proportionality to shipping of goods with very different weight, volume and other delivery constraints.

Finally a third method, relating to “grand-fathering”, was developed and tested in detail. In this proposal, the shipper would get a free quantity of permits for its transport orders: this quantity would be proportional to the ton-kilometres to be realised and the average ratio of CO2 emissions per ton-kilometre, calculated on the history of the intensity of CO2 emission of its own individual past orders. Of course this individual ratio would decrease each year. The shipper would negotiate with the carrier (or the transport organiser) in order to determine the quantity of permits which would be transferred from the former to the latter: the latter would have to return permits to the regulating authority in proportion of its fuel consumption. The carrier would be thus incited to organise his transport in order to optimise the grouping and the loading of the vehicles. If the transport operator (carrier or organiser) sub-contracted the carrying out of transport, permits would be transferred to the subcontractor after negotiation. 

The shippers carrying out their own transport would report this activity to the regulating authority and would be credited also with permits. Their purchases of fuel, transformed into CO2 quotas, would be debited from their quotas account. These shippers would be thus incited to optimise their demand (distances, frequencies and delivery times) so as to reduce the energy intensity of the transport carried out on their own. Of course, a “CO2 tax” would apply to the fuel consumers not wishing to take part in the permits market.

This proposal was tested during interviews, between December 2005 and April 2006, with twenty firms shared out equally between shippers and carriers. The method of allocation tested raised many objections from our interlocutors. The feedback from the carriers toward the shippers of the information on consumption and vehicle-kilometres seems particularly difficult: the audits considered would be thus particularly expensive (even if they remain limited to the firms which would voluntarily adhere to the system). The standard of allocation according to an average ratio of quota to the ton-kilometre, even individualised by firm, appeared non-relevant and was disputed. The reporting character of this information and the fact of creating rent by this mechanism of free allocation, would make probable some fraudulent behaviours by agreements between carriers and shippers: even if they remained minority, that would undermine the credibility of the mechanism. 

As a whole, these drawbacks
 and the complexity of this mechanism of allocation justified the reserve even the opposition of the majority of our interlocutors shippers.

These difficulties lead us to recommend the abandonment of any free allocation method to shippers.

3.4 Sector-based and geographic coverage  

The effective implementation of such a market for the freight transportation sector should be made on the level of the European Union at least, for obvious reasons of harmonisation of competition between the firms of the various Member States. That would imply in particular that the principle of a free allocation or not and, if a free allocation is adopted, the choice of the method of allocation and the calculation of the allocations are decided on the level of the Union.  

The environmental effectiveness implies to cover all freight transport modes, namely road, rail, river, maritime and air modes. This effectiveness also implies to cover the other transport sectors, and in particular the private cars, whether by a permits market (for a proposal for private cars see Raux and Marlot, 2005) or by a fuel tax for the sectors or agents not included in the permits market.

It would be socially unacceptable to go suddenly from a system of taxation to a complete permits system. The two systems must thus coexist, while creating a financial incentive to adhere to the permits system.

As mentioned above, a “CO2 tax” would apply to the fuel consumers not wishing to take part in the permits market. It would also apply as a “full discharge” payment to the participants to the permits market who would have exhausted their initial allocation and could not, or would not buy permits on the market. This CO2 tax would thus constitute the upper price of permits on the market and would make it possible for the regulating authority to limit the rise. The entrance into the permits market would be thus on a voluntary basis.  

The geographic coverage on the level of the European Union would make it possible to cover all the intra-European international connections, in particular by air and sea. However, international air and maritime transport is not yet covered by the Kyoto protocol. Regarding intra-European international air transport, the European Commission proposes its integration in the existing ETS (see above).

3.5 Monitoring and transaction costs 

The system effectiveness relies on the possibilities of checking the emissions and managing the permits market, without the transaction costs becoming prohibitive.  

As seen above free allocation methods imply important costs of information retrieval and risks of fraudulent deviance of the system, which justified their dismissal. The suppression of free allocation option removes these costs of information and controlling fraud.

Regarding the transactions, the transfers of quotas between shippers and carriers would be part of their contractual relationship, as currently with the carrying out of the transport services. These contractual relations are already the subject of legislative and regulatory provisions, without need for intrusion of the authorities into the commercial relationship: there will be thus no administrative extra cost from this point of view. In the same way, the exchanges of permits on the market would not be bilateral but would pass by a stock market: there would be thus no search cost for a partner for the exchange.

The monitoring would thus be reduced to the transfer of quotas to the regulating authority at the time of fuel purchase. The purchases of road fuel are done either at the pump or out of a tank on the carrier’s site. For the purchases from the pump, and particularly with the pumps reserved for the heavy lorries, the driver generally uses a magnetic or chip card. These cards just as the ATM distributors should have their software modified to manage the transfer of quotas in proportion to the fuel bought. The participation of the carrier firm to the permits market would suppose an exclusive use of chip cards when fuelling at the pump. As regards the supplies at tank, the invoice of the fuel supplier should include the debit of quotas to the carrier firm (or invoicing them if the firm does not take part in the permits market). On the whole, the risks of fraud are particularly reduced.

Summary of the final proposal

The quotas of CO2 would be calculated from the carbon contained in the fuel bought by any user of freight vehicles, i.e. a for-hire carrier or a shipper performing its transport on its own: obligation would be made to him to return to the regulating authority the corresponding quotas, which would then be cancelled.

The carrier (or the transport organiser) would negotiate with the shipper in order to get (or to be paid for) permits in view of the achievement of transport operation. Carriers holding unused permits (after having transferred the required quantity referred to above to the regulating authority) could then sell them to the permits market.

All freight transport modes would be covered, i.e. road, rail, river, maritime and air modes. Other transport sectors or agents not included in the permits market (in particular the private cars) would be covered at least by a fuel tax. The geographical coverage would be on the level of the European Union at least.

In principle there should be no free allocation. However, some free allocation could be considered for transport operators, at least in the first years of the scheme, in order to improve the acceptability of the scheme. Given the European scale, the principle of a free allocation or not and, if a free allocation is adopted, the choice of the method of allocation and the calculation of the allocations would be decided on the level of the European Union.
Monitoring of quotas to be transferred to the regulating authority would occur at the time of fuel purchase, either at the pump or out of a tank on the carrier’s site. 

The entrance into the permits market would be on a voluntary basis. A “CO2 tax” would apply to the fuel consumers not wishing to take part in the permits market. Participants to the permits market who have exhausted their initial allocation could buy permits on the market or pay the CO2 tax as a “full discharge” payment.

4 which potential effects?

These potential effects can be analysed under two approaches, that of the effectiveness of this incentive as regards environmental impacts and that of the economic impacts.

4.1 Environmental effectiveness

Regarding the possibility of controlling the growth of road freight transport and hence its CO2 emissions, several counteracting forces are at work:

· For certain goods, the profit margins are so high that the variations of transport costs under consideration will have hardly any influence on the distribution practices.

· The relationship between a potential extra cost of a carbon tax and the total cost of transport looks weak, within the current objective of the Kyoto protocol: for example the price of € 20 per ton of CO2 which could be observed at the beginning of 2006 on the spot market of ETS corresponds to € 0.05 per litre of gas oil.

· The logic of inventory financial optimisation (holding costs) at the shipper level which tends to “zero stock” and “just-in-time” deliveries mainly outclasses the transport-environment optimisation logic.

· The race for productivity profits implies for example a specialisation of the production lines in the factories: that results in multiplying the exchanges between the production sites and thus the kilometres travelled by intermediate goods.

These insights show that different sectors of the economy would have differing responses to CO2 tax or emission trading system. However, at the macro level observation shows that the sensitivity of behaviours to the fuel price is not null, given the recent developments in oil price. For instance the total fuel deliveries in France, after a first decline in 2000, are falling since 2002 and this evolution is well correlated with that of the fuel price (MTETM/SESP, 2006). This sensitivity affects as well the private cars as the heavy goods vehicles: the whole diesel oil consumption for the latter is no more growing and is stable since 1999.

4.2 Economic impacts

Is there a risk of dominant position on the permits market? Could some agents have a capacity to distort the competition and the mechanisms of price on the permits market? This risk is probably negligible: indeed, considering only transport, the multiplicity of the agents and the dispersion of transport demand between them are such that no agent is likely to have a sufficient power on its own
.

The sector-based and geographic coverage and the mechanism considered make it possible to claim that there would be no discrimination as regards the market of CO2 permits between the firms of the 27 Member States of the European Union, whether they are shippers or carriers.

A legitimate interrogation remains, that of the possible competition of carriers external to the European Union. In fact, the carriage of goods is less prone to economic distortions than the other branches of industry: freight will have to always be charged in fixed places in order to be distributed for use in other fixed places, whether processing industries or final goods delivery places. Insofar as the cabotage by carriers external to the European Union would be restricted, the only notable incidence would come from carriers being able to load less taxed fuel outside the European Union to then carry out a transport with an intra-European segment. This competition could be significant in the border countries, but limited through the trade-off between the weight of the carried fuel and the payload.

Conclusion and prospects

A system of CO2 emission permits for freight transportation has been presented, which would target the fossil fuel consumption: the quotas would be returned in proportion to the fuel consumed by the for hire-carriers and the firms achieving their transport on their own. Concerning transport for hire, the transfer of quotas from the shipper to the carrier would be done on a contractual basis, within the framework of negotiation on the transport service. Our analysis of the disadvantages of the free allocation of quotas leads us to reject this option of allocation.

The environmental and economic impacts were for the moment evaluated only in a qualitative way. Further work includes firstly an ongoing web-based simulation with shippers, of the effects of a permits market on their strategies. The results of this simulation, in the course of completion, will show what can be the impact of the implementation of a TPs market, depending on the permits allocation and market price, and on the logistics and transport choices of shippers and carriers.

Secondly a companion paper by Danau and Raux (to be presented also at WCTR 2007) will present a numerical simulation of the trade-off between logistics optimisation and environmental optimisation: this simulation is based on a theoretical logistics model and technical and economic data representing the current transport technology.
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� the price elasticity of fuel demand is the sensitivity of fuel demand to price: an elasticity of –0.3 means that an increase in price of 10% yields a decrease in demand of 3%.


� As the permits will have a value on the market, the opportunity cost for a fuel supplier would consist in not selling on the market the permits received free, or not recovering their value in the form of extra costs to their consumers.


� Except taxing this revenue, from which arise a new complexity… 


� who are for the majority, but not exclusively, airline companies. That would thus include the non-commercial flights. Cf. CEC, 2005.


� Without forgetting the well known drawbacks of the “grandfather rights” allocation method (cf. supra). 


� for example, Arcelor, the first European shipper, generates less than 1% of the ton-kilometres in France (personal communication).
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