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Abstract
Incentives are considered efficient instruments to motivate operators for actions in adherence with social objectives, without having a public authority regulating this in detail. Nevertheless, incentive structures may be distorted, either by unforeseen mitigating clauses within the contractual arrangements themselves, or by changes or lack of changes in the environment in which the incentives are set to work. This paper suggests that incentives work best when they are introduced in a competitive context, for instance when a contract is tendered. This allows the authorities to use the incentives in their selection of operator as well as giving the operator great deal of discretion and competitive pressure to create an efficient network.

Introduction 

Competitive tendering (CT) is now a well-established practice for procurement of public transport services in several European countries, and is continuously spreading to further areas. When it was introduced in Europe in the mid-1980s, the principle aims were to reduce subsidies and to increase cost efficiency through mixtures of privatisation, deregulation and competitive tendering. Its popularity was partly related to its success to deliver cost-efficient production, hence offering a solution to the problem of X-inefficiency in public transport (PT) provisions. However, as the cost savings have halted over time, a number of deficiencies in the existing CT procedures have emerged, raising concerns over the regime’s ability to produce service levels consistent with allocative efficiency as expressed by the social objectives of government. 

This has led to growing interest in finding ways of making CT “incentive compatible” in the sense that the competitive pressure from CT are combined with the allocative efficiency inherent in well defined incentives. The incentives introduced, however, have often been based on rather arbitrary measures. In this paper we will address the rather opposite, presenting a procuring strategy where the subsidy scheme are designed and calculated to secure socially optimal behavioural responses from transport operators through so-called performance-based contracts (PBCs). A PBC may be generally described as a contractual arrangement that “pays for results rather than shares the costs of inputs” (Hensher and Houghton 2004). 
As noted, the “payment for results” or incentives are often set rather arbitrary. For all cases in this paper, we have applied a model to find optimal incentives. The calculated incentives are considered a preferred and efficient way of motivating actors to fulfil the conditions for maximising social welfare, rather than having a public authority regulating the course of action in detail. Nevertheless, incentive structures may be notoriously more tricky than they appear when set out. This concerns both unintended consequences and (lack of) changes in the environment in which the incentives are set to work. 

This paper reviews the experiences with PBC in Norway. In Norway, PBCs of different kind have been introduced in several cases of local bus services. We look at two of them in addition to the introduction of PBC for intercity passenger rail services. One of the bus contracts is delivered through competitive tendering, whereas the others are delivered through negotiations with the incumbent. The actual content of the three incentive contracts, as well as their surroundings varies in several respects, which creates a rich empirical ground for extracting and analyzing their relative merits when it comes to delivering value for money. 

1 Background and perspectives

Competitive tendering refers to a situation where the state allows other legal entities to compete for the right to carry out a task that the state traditionally has carried out itself or purchased directly by means of negotiated contracts (Longva et al 2005). Hence, competitive tendering differs significantly from free competition and does not necessarily imply privatisation of the businesses. Both Denmark (Copenhagen) and Sweden were quick off the mark with competitive tendering for local bus services and created the basis for what is often referred to as the Scandinavian model in such contexts (van de Velde 2005). This means that the authorities are responsible for drawing up the public transport service, which is then purchased from private/public legal companies through a tendering process. Even though several authorities show a growing interest in implementing innovating contractual clauses within a tendering regime, the “Scandinavian model” is still the dominant form in Europe today (Longva et al 2005). 

The regime’s success is ultimately connected to its ability to produce cost savings for the authorities and thereby avoiding major problems of X-inefficiency.
 The Scandinavian model’s merits in that respect seem undisputable, at least in the short term. Recent evaluations of international and European experiences indicate average cost savings on the high end of 20-30 percent on a one-shot basis (Hensher and Wallis 2005, Longva et al 2005). However, evidence from later rounds indicates significant cost increases from the initial round figures of competitive tendering, casting doubts over the regime’s ability to produce allocative efficiency and service levels consistent with the longer-termed social objectives of government (Hensher and Wallis 2004). 

This has led to growing interest in finding ways of making CT “incentive compatible”. One of the most innovative payment schemes is the development of optimal performance based subsidy contracts for public transport services. This is a subsidy scheme designed and calculated to trigger socially optimal behavioural responses from transport operators. Although this approach is not that common in transport economics, it is not new. Similar ideas have been developed and introduced in Australia and New Zealand, often launched as alternatives to competitive tendering (see Hensher and Stanley 2003, Hensher and Houghton 2004). This was also the case when PBCs was first introduced in Norway (Carlquist 1999). Its origin derives from the principal-agent theory and transaction cost economics (TEC). The starting-point of TEC as proposed by Williamson (1985,1994) is the three-part question as to what determines which transactions take place a) within firms, b) according to long-term contracts or other “hybrid arrangements” between firms, and c) in spot-market transactions. According to the theory, spot-market purchases would prove more efficient than monopoly and in-house provision, except where downward pressure on costs was neutralized, or even reversed, by high transaction costs (Entwistle and Martin 2005). 

According to Williamson, uncertainty, frequency and relationship-specific investments are the three factors that determine the levels of transaction costs involved, of which the notion of relationship-specific investments is of special importance. The discussions around the requirement of such investments, however, tend to focus on the technical and physical aspects of the transactions (see Pittman 2005, Affuso and Newbery 2002, Laffont and Tirole 1993). Additional investments in marked orientation, innovation and general marketing strategies tend to be neglected. In addition to being extremely important when promoting public transport services, such investments also more often involve actors outside the buyer/operator relationship. Hence, transactions involving tactical responsibilities for the operators automatically imply higher relationship-investments than the original “Scandinavian style” of competitive tendering. 

The requirement of high relationship-specific investments, combined with the likelihood of opportunistic behaviour by economic actors, points towards a preference for long-term contracting over shorter-termed and spot-market purchases. High levels of uncertainty and the actors’ bounded rationality may according to the theory render even long-term contracting unsatisfactory, as parties cannot write the contract that includes all contingencies at the ex ante contracting stage, which is what most competitive tendering regimes essentially set out to do (Williamson 1986, Hensher and Stanley 2003). 

In any case, either based on a tendering regime or a negotiated one, high levels of relationship-investments make alignment of incentives essential to efficient contracts and property rights. The latter emphasis that ownership also matters, defined as the right to use an asset, the right to appropriate returns from it, and the right to change the form/substance of it (Hensher and Hougton 2004). The question of ownership of assets involved in the transaction pinpoints the importance of the contract’s institutional surroundings when determining the optimal incentive structure. 

In this paper, the effects of PBCs in subsidised public services are analysed in the institutional context of Norwegian local bus and rail operations. In Norway, local public transport lies under the jurisdiction of 19 county councils. Public transport service production has traditionally been procured through negotiated net cost contracts with private or semi-private (publicly owned) operators. Public in-house production has been limited to the major cities. Due to this, a majority of the Norwegian bus industry has been fully or partly on private hands. In rural areas, operators to a large extent have had the market initiative. This implies that there was a great deal of private interests in the bus industry even prior to the 1994-directive, which permitted the use of tendering by law. The 1994-directive, together with reduced state funds for transport and communication purposes within the framework-funding scheme, brought about a rising use of competitive tendering during the late 1990s. In 2005, 28 percent of all route production in Norway was procured on the basis of tendered contracts, covering around 40 percent of all passengers (Bekken et al 2006). 

2 Model for optimising public transport operation and incentives 

Over the last 10-15 years, the Institute of Transport Economics has developed an optimisation model for public transport. The original model was developed by Larsen (1993), and the latest modifications are found in Norheim (2005) and Bekken and Norheim (2006a).
 
Most applications of the model focus on identifying optimal policies and optimal incentives for PT contracts within different urban and regional areas. It has been applied in the cities of Oslo and Kristiansand (Larsen 1993 and 1995, Johansen and Norheim 1998 and 1999), and in the regional counties of Hordaland and Telemark (Carlquist et al 1999, Johansen and Norheim 2000, Larsen 2001, Longva et al 2003). In addition, the same framework has been used to estimate incentives for Intercity railway services (Fearnley et al 2002 and Fearnley et al 2004). 

The model assigns a demand function and a cost function to the PT operator. These are calibrated to represent a known situation with respect to demand and costs. The model considers deviations from this starting point as to maximize the objective function of changes in social surplus. Change in social surplus is the sum of changes in operating profits, consumers’ surplus and externalities (change in congestion from transferred traffic). Because most PT systems are subsidised, the cost of public funds is also taken into account. The model is maximised with respect to fares, route production and capacity given restrictions on subsidy levels and other relevant restrictions. The model is described in detail in the appendix.

The model makes it possible to estimate optimal performance based subsidies. Given an “optimal” level of PT provisions and fares, different incentives are introduced in the profit function of the operator as to make him, on a commercial basis (profit maximizing), adjust according to the socially optimal solution. With these incentives the operator, will strive towards service levels that to a large degree resemble the social benefit maximising levels. 

As will be shown in the applications of the model, this system will make the operator gain a large operating surplus, which mainly reflects all the performance-based transfers. By charging the operator a “lump sum” fee equal to the operating surplus, for the right to operate under these performance-based subsidies, the net subsidies at the starting point will be more or less equal to the current subsidies paid to any operator. By having the ”lump-sum” charge defined in the contract over a period of time, this regime gives the operator great discretion to adjust towards the social optimum. Reducing costs can increase profits; hence the regime avoids major problems of X-efficiency. Furthermore, by moving the production in the direction of the welfare maximizing solution, increased performance based subsidies can be achieved; hence allocative efficiency can be achieved.

3 Different models for Performance-based contracts 

PBCs of different kind have been introduced in several cases of local bus services. We look at two of them in addition to the introduction of PBC for intercity passenger rail services. One of the bus contracts is delivered through competitive tendering, whereas the others are delivered through negotiations with the incumbent. Table 1 gives an overview of the main aspects of the different contracts. 

TABLE 1 APPROXIMATELY HERE
3.1 The Hordaland model – A full scale performance based contract 

3.1.1 Background

On 25 March 1999, Hordaland County Council decided that “the principle of quality contract” should form the basis for all contracts relating to public transport in Hordaland for the period 2000-2003. In this respect a “quality contract” signifies a performance based subsidy contract depending on the level of service provided. This decision was made despite the proposal by the administration to go for competitive tendering. In the period from 1996 to 2000 the contracts in Hordaland had so called “efficiency contracts”. This is yearly negotiated net cost contract on a cost plus basis, but with requirements for the operators to reduce their operating cost by a certain amount each year. 

In the discussion leading up to the new regime, focus had been on the market side (Berge et al 2002). The existing efficiency agreements had been evaluated and found not to yield the necessary market focus for the operators (Asplan Viak 1999). This study concluded that while the efficiency agreement focused on costs, aspects of revenue were placed well in the background. Carlquist et al (1999) states that, it appeared to be a broad consensus that the main weakness of the agreements is a lack of market/revenue incentives. According to Berge et al (2002) it had been argued that the alternative of competitive tendering with gross cost contracts would reduce the prospects for such a focus. This argument eventually “won” despite the fact that the administration had suggested to implement incentives also for the tendered services. An important argument was that the operators new the market best and hence would be the best agent to develop it further if the right incentives were given. The decision was also influenced by strong lobbying groups from the existing operators (Berge et al 2002). The quality contracts have pertained until today when the decision is to introduce competitive tendering when the current contracts end. 
3.1.2 Outline of the regime

The outline of the “quality contracts” was made by Carlquist et al (1999). The guiding principle was to develop quality contracts for public transport in Hordaland that promoted both cost and allocative efficiency while relying on the commercial interests of the companies concerned. The key issues were to find an efficient principle of allocating subsidies so that also the benefits to existing transit users from improved services were taken into account by the public transport operators. Based on the model presented in Chapter 3, a socially optimal subsidy regime was proposed. The main elements of the contract are shown in Table 2. Incentives were related to production (route kilometers and vehicle hours of operation in peak and off peak) and passengers in peak. The companies were free to decide the optimal service level according to the revenue and output based subsidies, according to their commercial profit. The agreement between the county authorities and the companies initially applied for 4 years, but with a clause on index regulation and subsidy rates during this period of agreement.

There were four major operators in the county. They were based in different geographical areas, facing very different market. This required a differentiated subsidy regime between the operators as well as between peak and of-peak services. Three of the operators had major routes in Bergen city (Gaia, Vesttrafikk and BNR). For these operators it was estimated that there would be a benefit from transferring some of the peak traffic from car to PT. This was reflected in the subsidy regime. Furthermore, the existing fare structure was regressive over distance. To make it sufficiently attractive for the operators, this required the operators to be compensated with passenger related subsidies. Taking all these aspects into consideration, the result was a proposed subsidy regime as illustrated in Table 2. This payment structure was implemented in the contract together with a number of other clauses witch had impacts on the performance of the regime. For simplicity all changes were to be calculated as changes from a reference level.
TABLE 2 APPROXIMATELY HERE
3.1.3 Evaluation of the regime

In 2002, an evaluation of the PBCs in Hordaland was undertaken (Berge et al 2002). This evaluation consisted both of interviews with the major stakeholders as well as comparisons of key figures for the operators. The evaluation can be summarised in the following bullets:

· Inadequate and weak reporting on quality parameters reduced the possibility to consider whether the intentions of the contract were reached. 

· The actual contract implemented reduced the degree of freedom compared to the intentions behind the performance based contract. The result was a strong focus on cost reductions rather than quality improvements.

· Lack of coordination between different authorities in the region and the operators did not create sufficiently support for PT.

· Compared to the previous contracts, the quality contracts were considered to be improvements. The informants considered there to be a stronger focus on the market side compared to before.

· Due to no increase in the subsidies, the proposed incentives did not have any effect. This is clearly in opposition to the underlying principle of the regime. 

The main criticism of the regime does not concern the underlying principle, but how the principles were actually implemented in the contract. By using a reference year and, in practice, calculating the performance based subsidies as shares of the overall changes in subsidy level will necessary create little scope for changes.
3.2 The Grenland model - Competitive tendering of a performance-based contract 

3.2.1 Background

In 1999 a process started in Telemark County with the overall aim to reduce subsidies for public transport. Different alternatives were discussed politically, ending with a decision to develop performance based contracts for the county. In general Telemark county is scarcely populated, with three smaller towns and the urban area of Grenland. Telemark County is a county with two cities. The differences within Telemark County also implied that the cost structures and demand structures were quite different between the areas. As a result, we chose to consider the county as three separate markets; the urban area of Grenland, the other towns of Telemark and the rural areas. In all areas except Grenland, school transport was dominant. By law, school transportation is free for the pupils, making it not worthwhile to consider elasticities of fare. The scope for inventive behaviour by the bus operators was also limited by the school hours. It was therefore decided to focus on the urban area of Grenland.

3.2.2 Outline of the regime

In Longva et al. (2003) an optimal performance based subsidy regime was developed for Grenland, based on the previous presented model. Because incentives to some extent are overlapping in the sense that they push in the same direction, there may be different combinations of incentives that replicate the outcome of each other. In particular, the production related incentives may give the same outcome as the passenger related. For the Grenland case it was decided to focus on passenger related subsidies rather than production related subsidies. Table 3 shows the recommended PBS scheme developed for the Grenland area and the total value of the incentives.

TABLE 3 APPROXIMATELY HERE
With these incentives the operator, on a commercial basis, will strive towards service levels that to a large degree resemble the social benefit maximising levels. This system will make the operator gain a large operating surplus, which mainly reflects all the transfers. As Table 4 illustrates, the performance based subsidy plus the ticket revenue amounts to 116 mill NOK (€14.5 million). This is necessary to make the incentives work as intended. By charging the operator a “lump sum fee” equal to the operating surplus, for the right to operate under these performance-based subsidies, the net subsidies at the starting point will be more or less equal to the current subsidies paid to any operator. When competitive tendering is introduced, bidders may actually be asked to compete for the size of this “lump sum fee”. The winner will be the operator willing to pay the highest “lump sum fee” to operate under a regime with these incentives.

TABLE 4 APPROXIMATELY HERE
By having the ”lump-sum” charge defined in the contract over a period of time, this regime gives the operator great discretion to adjust towards the social optimum. Reducing costs can increase profits; hence the regime avoids major problems of X-efficiency. Furthermore, by moving the production in the direction of the welfare maximizing solution, increased performance based subsidies can be achieved; hence allocative efficiency can also be achieved.

Before the services was tendered, different companies carried out different parts of the services in the area. Historically, the subsidies had been granted to balance the accounts of the different companies for the services agreed upon. This is the historical purchasing regime of public transport in Norway. Later some efficiency requirements were involved. Unfortunately the accounts of the different companies did not sufficiently divide between different geographical areas or lines. This was in particular a problem for the passenger statistics. No accounts were kept on passenger revenue or numbers on the different lines. This created great problems when the performance-based contract was developed. Estimates for passengers in the Grenland had to be made rather arbitrarily. Because of this problem, there was also a great risk involved with a contract related to passenger figures. The way this was solved, was to relate the passenger related subsidies to the passenger revenue instead of the number of passengers. A simplified approach, granting NOK 1 per NOK1 in passenger revenue, was selected. 

3.2.3 Competitive tendering of the contract

As suggested above, it is possible to tender a performance based contract. The winner will be the bidder willing to pay the most to operate the contract. This approach was chosen in Grenland. The county put this performance-based contract out for tender. One of the reasons for introducing competition was to reduce the overall subsidies in the county without reducing the quality of service. The background was that the county was in a tight financial situation. 

Among the incumbent PT provider and other operators there was a great deal of uncertainty about the approach. This uncertainty was also shared by some of the politicians and other stakeholders and interest groups. Due to uncertainty and the tight financial situation in the county, two important clauses were introduced to mitigate any perverse effects of the approach. The most important clause was a limit on the total amount of subsidies available to the winner each year. This was introduced to avoid increases in the subsidy level despite potential benefits from it. Such a clause puts serious constraints on the performance based regime. What it actually meant was that increase in production or patronage would not be fully rewarded above a threshold value decided by the total amount of subsidies. This implies that the major potential for the operator lies in changing the creation of the network and that there will be only small gains from increasing the level of service within the existing network. 

The second important clause was that the bidders were asked to present two alternative bids. The first alternative was based on the existing network. This would pretty much resemble a competition for a net cost contract. The second alternative would provide the bidder with a great deal of discretion in planning the network. The county would compare all bids and chose the most favourable in economic terms using the framework for the performance based contract. 

The contract was put out for tender in 2004. In the first round three companies delivered bids. The two incumbents delivered one bid together under a new name. All the bids were turned down due to formal mistakes. A new round took place short after. In this second round, only two bids were delivered. As asked in the tender documents, both bidders had two different offers. One offer was based on the existing network structure, whereas the other was based on a network structure suggested by the bidder himself. The alternative bid was the most advantageous from both bidders. Table 5 shows some of the main elements from the different tenders. The winner was the two incumbents under a new name, Telemark kollektivtrafikk. This bid was considered the most economic advantageous. The winning bid provided 11% more vehicle kilometres for a 7% larger net subsidy compared to the loosing bid. 

TABLE 5 APPROXIMATELY HERE

3.2.4 One year experience

Following the arrangements of the contract, the new operator has a great degree of freedom to create new services and to set the fare. What actually happened when the new operator started was that the zonal fare system was replaced by a fixed fare system. The new fare would be NOK 20 per trip with no regard to the length of the trip. This actually was a substantially fare reduction (how much). One year after the operator started, fares increased by 20%. The new unit fare in the area is NOK 25. 

Due to the poor passenger statistics before the services started, it has been hard to give exact figures for the change in number of passengers. However, interviews with the county administration indicate that the increase have been significant. The operators have estimated the increase to be 20 per cent the first few months. However reliable data is not yet available.

Customer satisfaction surveys have been carried out in the entire region both before and after the services were tendered. The surveys make it possible to compare single operators over time and compare with the other operators in the region. Overall satisfaction in the Grenland region increased from 4.6 to 4.8 (scale 1-6) after the new operator started. The significant factors influencing overall satisfaction were frequency, service, fares, punctuality and security. The most important change was related to the fares. Satisfaction increased from 3.1 to 5 after the new operator was in place. Satisfaction with frequency also improved somewhat (from 4.6 to 4.8 daytime, from 3.7 to 3.9 night time and from 3.3 to 3.6 in weekends.) For the other factors only small changes occurred.

Compared to the other operators in the area, the situation after the new operator was in place show that the overall satisfaction of fares is significantly better than for the other operators (5 in Grenland compared to 3.8 on average elsewhere). Also satisfaction with the frequency is better compared to the other operators. For some other indicators, such as punctuality, service attitude by driver and security, average general satisfaction is less in Grenland. These factors however, were quite stable in Grenland before and after the new operator started. A full evaluation of the Grenland case has not yet been carried out.

3.3 Performance-based subsidies in Norwegian intercity rail transport

In 2005 the Norwegian Ministry of Transport and Communications (MoT) purchased unprofitable rail services for a total of about NOK 1.500 million – a 50 percent increase since 2001 (Fearnley 2005). These services are purchased from the Norwegian State Railways (NSB, a state-owned limited company) under a passenger service obligation (PSO) regime. Following a White Paper on public transport in 2002, the MoT wanted to introduce elements of financial incentives in the new framework agreement with NSB for the period of 2003-2006. The intention was to provide for more efficient resource allocation and less detailed regulation from the MoT.

Based on the same model framework as in Hordaland and Telemark, optimal incentives for the intercity triangle surrounding Oslo were developed. The model was run to estimate optimal adjustments in NSB’s intercity market given a number of assumptions about NSB’s freedom to determine fares and service levels and under different incentive regimes. This development of the incentive regime and the outcome of it is described in Fearnley, Bekken and Norheim (2002a, 2002b and 2004), Fearnley and Bekken (2003) and Fearnley and Norheim (2004). Fearnley (2005) presents the contract and the early experiences.

3.3.1 Optimal incentives for Norwegian intercity rail

We know that fares are capped, and hence that NSB do not earn the full potential revenue from new passengers. Further, it is an explicit goal for the MoT to increase rail patronage. A subsidy related to patronage is therefore an intuitive and politically desirable part of the PBC scheme. Further and evidently, NSB can do little to reduce journey times, because this is largely determined by the quality and capacity of the rail track; a responsibility which lies with the Norwegian Rail Administration. Hence, passengers' travel time is not suitable for financial incentives. The operator's decisions may, however, have an impact on waiting time (changes in service frequency) and crowding (changes in seating capacity), which are important determinants of passengers' generalised costs, as described above. 

A subsidy arrangement which internalises these costs/benefits to existing and new passengers into NSB's decision criteria will therefore be a step in direction of optimal incentives. Performance-based subsidies that are related to passenger numbers, seat kilometres and train kilometres, and that differ between peak and off-peak performance, are in line with Wallis (2003) and do largely internalise the relevant benefits and costs: passenger incentives reflect the fact that fares are regulated and the benefits of reduced car traffic, and seat and train kilometre incentives internalise the benefits to existing (and new) passengers of reduced crowding and increased service frequencies, respectively. (Train kilometres are used as a proxy for service frequency since the network is fixed.) The model runs found that the following performance based subsidies would combine the social benefit maximising objectives of the MoT with NSB’s commercial goals (Fearnley, Bekken and Norheim 2004)
· NOK 30 per passenger during the rush hours,

· NOK 24 per passenger off peak,

· NOK 45 per train kilometre for extra peak services,

· NOK 29.5 (€3.7) per train kilometre for basic services,

· NOK 30 (€4) per 1000 seat kilometre during the rush hours, and

· NOK 80 (€10) per 1000 seat kilometre off peak,

The passenger compensations could alternatively be NOK 26 per passenger regardless of peak/off-peak, which will be far easier to administrate, and only alter the result marginally. With these performance-based incentives NSB will, on a commercial basis, strive towards service levels that to a large degree resemble the social benefit maximising levels. These incentives, however, would see NSB gain a large operating surplus, which mainly reflects the transfers from the MoT. Performance-based subsidies amount to NOK 404m per year. By charging NSB a lump sum fee equal to the operating surplus, for the right to operate under these performance-based subsidies, the net subsidies at the starting point will be more or less equal to the current subsidies paid to NSB. A lump sum deduction will not alter NSB's decisions at the margin.

By having the lump-sum charge defined in the contract over a period of time, this regime gives the operator great discretion to adjust towards the social optimum. Reducing costs can increase profits; hence the regime promotes X-efficiency. Furthermore, by moving the production in the direction of the welfare maximising solution, increased performance based subsidies can be achieved; hence allocative efficiency can be achieved.

3.3.2 The implementation of a performance-based contract for Norwegian intercity rail services in 2003

The Norwegian MoT decided to implement a performance-based contract for intercity traffic for 2003, as a trial scheme. Covering the period from 1 January, a retroactive contract was presented by the MoT in November 2003. As a result of negotiations between the Ministry and NSB, the incentives deviated slightly from our recommendations. However, the main features of our recommendations were preserved. Table 6 summarises and compares the recommendations with what was actually implemented in the contract. The simplifications and amendments compared to our recommendations are mainly chosen in order to make the scheme more acceptable from the operator's point of view, and more manageable. There is, however a risk that the deviations from our recommendations can distort the balance between the performance-based subsidies. 

TABLE 6 APPROXIMATELY HERE
The fiscal year 2002 were chosen as the reference year for all bonus and malus payments. It was envisaged (but not decided) that 2002 would be the reference year also for future years' performance-based contracts. The alternative, to link incentives to previous year's performance, would leave the operator with potentially perverse incentives. This is because it may be profitable (in terms of performance-based subsidies) in any year t+1 to perform poorly in year t.

For each of the three 4-month periods, the sum of performance-based incentives to the operator cannot be negative. This means that there is a floor on the transactions, which gives the operator a worst-case scenario of zero performance-based subsidies. The rationale for this arrangement is two-fold. Firstly, in order to motivate the operator to take part in the performance-based subsidy scheme, the MoT assumed that their financial risk had to be very low. Secondly, there turned out to be some formal barriers that made it difficult for the MoT to invoice the operator. The performance-based subsidies are additional to the ordinary PSO purchases. A maximum NOK 20 million in performance-based subsidies were payable in 2003.

As Table 6 shows, there is no malus side, which penalises the operator if passenger numbers fall - beyond the fact that they lose ticket revenues. Although incentive schemes ideally should be symmetric, we see a point in the fact that a train operator only to a limited degree can influence demand. Demand is also explained by external factors like petrol prices, economic trends, demographic factors, etc (see e.g. NEA 2003). Therefore, and in line with Wallis (2003), a penalty for reduced patronage can add financial risk to a factor, which the operator only partly controls.

Due to worries about its potentially negative impact on train safety, there is no bonus/malus linked to punctuality levels as recommended by us. The issue will be subject for further consideration in relation to forthcoming contract renewals.

4 Conclusions

The approach followed when estimating incentives in all the above cases is based on model simulations of the operators’ behaviour. The main idea is to allow the operator great discretion in his operation but to use incentives to pull/push him in direction of the “optimal” solution. This works fine in theory. What we see in practice is that there is an inherent scepticism to this approach. As a result, authorities try to mitigate the potential negative impacts of the incentives by imposing restrictions on the operator. Furthermore, incentives work over time and are influenced by changes in the general environment. The case-studies reviewed in this paper and their main results are presented in Table 7.

TABLE 7 APPROXIMATELY HERE

In many respects, PBCs in subsidised bus services have been launched as an alternative to competitive tendering (see for instance Carlquist et al. 1999, Hensher and Wallis 2005 and Hensher and Stanley 2003). The latest evidence from our Norwegian cases, however, indicates the rather opposite: the PBC delivered through competitive tendering has shown higher scores both when it comes to service innovation and raising service levels compared to those delivered through negotiations with incumbents. As such, the combination of incentives and competition with great degrees of discretion seems promising. 

Several interpretations are plausible: Firstly, freedom of discretion in the tendering phase allows investment decisions to be taken when the investment horizons are longest. A familiar interpretation is that none of the negotiated contracts entailed sufficient formal duration for the operators to capture the full benefits from the many relationship-specific investments involved in market development. Hence, risk-averse operators will tend to stick to their previous well-known and “safe” service strategies if the contract duration is shorten. 

Secondly, the contractual clauses and discretion allowed to the operators differ significantly. As seen in Hordaland, the authorities reduced the degree of freedom by requiring the network adjustments to be small compared to the previous network, by capping the fares (the operator is only allowed to reduce fares) and by imposing quality requirements that to a great deal determines the vehicle size. When vehicle size is fixed, the network structure is fixed, the frequencies are fixed and also fares are capped, there is little room for innovation by the operators. In the case of rail, there is an inherent limit to the operators’ discretion. New schedules have to be planned long time in advance and changes in the train size may require substantial new investments.
Thirdly, the none-dynamic content of the Hordaland-contract was even further strengthened by financial limitations. As the operators’ investment benefits are partly dependent on the subsidy payment, their decisions depends on whether they trust that they actually will receive the incentive-payments according to agreed levels. This was rarely the case in Hordaland, as the overall subsidy-budget available was negotiated on a yearly basis. It should come as no surprise that in cases with low discretion and patchy financial trust, focus will be on cost reduction rather than market innovations. However, given the uncertain budget levels and annual renegotiations, the limitations on the operators’ discretion may be considered as a risk lowering factor. 

A well placed question is whether the Grenland-results seem viable in the long run. A special concern is the particular high patronage incentive involved, adding risk to a factor which the operator only partly controls. Even though the operators are willing to endure such risks at the tendering stage, when the contract duration is at its longest, the likelihood of further service innovations during the production period seems low, as the contractual continuity is uncertain under a tendering regime. The adding of risk to a factor they only partly control, may also lead to a conclusion of lowering patronage incentive, as argued in the case of PBCs in rail-services (i.e. Wallis 2004). A complementary strategy, however, might be to increase the contractual involvement of all the stakeholders involved. That is, promoting partnership relationships between the individual operator and the regulator at the one side, and between the individual operator and the set of regulators at the other (Hensher and Hougton 2004).
To sum up, it seems easier for operators to adjust when there is an initial “new start” as in Grenland, where a new operator started operation. It is more likely that incentives will have an impact when they are integrated in a tendering process for a long term contract and are part of the selection criteria, rather than introducing incentives in an ongoing contract. In any cases, the authorities should be warned against having too high expectations of service innovation from PBCs in lack of service discretion, whether or not these limits are set by rather natural/structural conditions (as in the case of rail) or of political and historical reasons (as in the case of Hordaland). Specific contractual features can hardly be viewed as the golden solution under all circumstances, and its isolated effects on patronage growth can only be viewed as limited – pin-pointing the need for partnership agreements and multi-partite relationships. 
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Appendix

The performance-based contracts we refer to in this paper have all been developed to maximize social surplus using the same modelling framework. 

Model description

The SOPTRAM model calculates changes from a reference point. Thus the model estimates the changes in net social surplus rather than the overall social surplus. Formally, it is a matter of non-linear programming with non-linear constraints. Within the model, changes in net social surplus (NSS) comprises of:

1. Change in profits (producer surplus);

2. Change in passengers benefit (consumer surplus);

3. Changes in environmental and congestion costs (externalities), and

4. Resource cost (shadow price) of public funds.

In addition to the usual profit function, which includes passenger revenue and a lump sum subsidy less operating costs, the modell introduces 3 types of performance-based subsidies into the profit function of the operator:

· Passenger-related subsidies. A subsidy per passenger, differentiated between rush hours and off-peak.

· Kilometre-related subsidies. A subsidy per train kilometre, differentiated between basic services and the extra peak services.

· Seat-related subsidies. A subsidy per 1000 seat kilometres, differentiated between peak and off-peak.

The model considers three "periods" of demand: (i) Demand in peak periods at sections of the route where the capacity is at its limit (Design capacity demand); (ii) Other peak-period demand; and (iii) Off-peak demand. Further, service levels are separated into two distinct categories: a base service level which runs throughout the operating hours, and the additional peak services that add to the basic services during peak periods. A full NSS maximisation means that the model determines social optimal levels of 7 variables. Equally, profit maximization determines the profit maximizing levels of the same variables. The variables determined in the model are:

· Fare levels for the 3 periods of demand

· Vehicle-kilometres produced in basic services and additional peak services

· Capacity provided per kilometre in basic services and additional peak services

The model can be specified to maximise either profit or social surplus. The first step is to run an NSS maximisation in order to obtain socially optimal levels of the 7 variables. Next, the model is specified to maximise profits while at the same time applying different incentives paid to the operator. A subsidy regime is optimal if it makes the profit maximising behaviour by the operator resemble the situation of maximum social surplus. To make the operator behave optimally,the differnt incentives are adjusted.  It may also be necessary to put constraints on the fares policy. The incentives are adjusted in a series of model runs until the profit maximising operator acts in a socially optimal way. These incentives work in somewhat different directions. The incentives are interrelated, meaning that a partial change of one will impact on the optimal level of another. Further, there may be different combinations that achieve the same optimum level of service.
Calibration of the model

To calibrate and develop the FINMOD model, extensive data sets from PT operators must be collected. Both a cost function and a demand function must be calibrated to resemble the reference point. As the reference point is fixed year, we also calibrate the cost model to resemble the operators budget for that year. The demand model is calibrated to resemble the actual demand for that given year.

The cost function consists of four elements. First there is a mileage-related cost, which includes personnel, maintenance, energy and cleaning. To account for the cost of ticketing, a passenger-related cost is introduced. The cost of the fleet is covered by a design capacity costs component. This is the capital cost of the fleet that is needed in order to serve the design capacity demand (i.e. peak demand periods). This cost depends on the fleet size, its re-purchase value, and the amortization factor. In general, the marginal design capacity cost will be much higher during peak hours than in off-peak periods. This is because staff and rolling stock are utilized less efficiently when they are only used during limited periods of the day. As there are some fixed costs of keeping the system up and running at a minimum level of service there is also a fixed cost component related to the operating hours.

In the model, the demand is a function of the level of service and the fare level. In general terms, the functional form selected is expressed as in (Larsen 2004):
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Yi = Demand for transport demand category i, i=a,b,c where 

a= peak period, capacity 

b= peak period, other

c= off peak 

Xi = Revenue kilometres in category i (supply)

qi =  Fare level for category i

Ai, I,i and i are parameter

One of the benefits from using this functional form (1) is that the direct price elasticity can be derived as follows:
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Thus, knowing the price elasticity of demand for the different categories and the associated fare level in an initial situation makes it possible to calibrate the parameter i to an initial situation.

Furthermore, the elasticity of supply (revenue kms) can be expressed as follows:
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By using previous derived estimates of elasticities, we can calibrate the demand function (1) by using equation 2 and 3. This allows us to calibrate a demand function to resemble the reference point.

Consumers’ surplus

Consumers’ surplus is defined as the difference between the price consumers are willing to pay and the actual price. If someone is willing to pay more than the actual price, their benefit in a transaction is how much they saved when they didn’t pay that price. In short it is the area below the demand function and above the price. One of the major advantages of using a demand function as (1) is that the consumers’ surplus is given by the convenient formula:
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tables

Table 1: Overview of the case studies
	 
	Intercity rail
	Local bus, Hordaland
	Local bus, Grenland

	Procuring strategy
	Negotiations
	Negotiations
	Competitive tendering

	Contractual clauses
	Net cost
	Net cost
	Net cost

	Incentives used
	Production 
	Production
	Production + patronage

	Length of contract
	4-year framework (yearly negotiations)
	4 years (yearly negotiations)
	7 years (+3)


Table 2: Overview of the recommended subsidy regime in Hordaland (NOK)  1EURO=8 NOK
	Operator
	Main area of operation
	Per route kms 

(NOK)
	Per vehicle hour (basic services) (NOK)
	Per vehicle hour (extra peak) (NOK)
	Per peak passenger (NOK)

	Gaia
	Bergen city
	3,50
	130
	300
	0

	Vest-trafikk
	Rural and to Bergen city
	2,50
	130
	250
	0

	BNR
	Rural and to Bergen city
	1,50
	130
	250
	10

	HSD
	Rural
	1,50
	130
	250
	9


Table 3: Overview of the recommended subsidy regime in Grenland.
	 
	 
	Recommended PBS scheme

	Passenger related subsidies

	 
	Subsidy per passenger NOK
	 

	
	Peak capacity
	14

	
	Other peak
	14

	 
	Off peak
	8

	 
	Total in optimum (mill NOK)
	45.5

	Production related subsidies

	Subsidy per rkm (NOK)
	

	
	Extra peak services
	7

	
	Basic services
	5

	Subsidy per seatkm
	

	
	Extra peak services
	0.05

	
	Basic services
	0.05

	 
	Total in optimum (mill NOK)
	22.0


Based on Longva et al. (2003)

Table 4: The economics of the tendered PBC in Grenland (NOK)
	The outline of the contract

	 
	 
	Income
	Costs

	Total performance based subsidies
	67.5
	 

	Ticket Revenue
	48.5
	 

	Costs
	 
	71

	Deduction
	 
	45

	Total
	116
	116


Table 5: Comparison of the tenders received from the Grenland tendering process
[image: image7.wmf]Pre-tendered 

services

Tender A: 

Based on 

existing network

Tender B: 

New network 

proposed by 

Tender A: 

Based on 

existing network

Tender B: 

New network 

proposed by 

Production

Route kilometers

3 326 929

3 361 250

3 223 577

3 326 929

3 583 668

Change from pre-tendered 

network (3.326.929)

1.0 %

-3.1 %

0.0 %

7.7 %

Revenue

Passenger revenue 

(commercial income)

30 034 000

28 083 000

28 083 000

27 584 000

28 584 000

Subsidies and concessionary fares

General

28 244 000

School transportation, elementary school

6 090 000

6 090 000

6 090 000

6 090 000

6 090 000

School transportation

10 943 000

10 943 000

10 943 000

10 943 000

10 943 000

Refunds for rebated student cards

900 000

Production related subsidies

(NOK 6 per route km)

20 167 500

19 341 462

19 961 574

21 502 008

Passenger related subsidies

(NOK1 per NOK1 in passenger revenue)

34 173 000

34 173 000

33 674 000

34 674 000

Total

46 177 000

71 373 500

70 547 462

70 668 574

73 209 008

Costs for operator

Reimbursement to municipality for 

contract - competition criteria

23 400 000

28 750 000

25 078 573

28 619 008

Estimated production costs for 

operator 

(income+subsidies-refund)

76 211 000

76 056 500

69 880 462

73 174 001

73 174 000

Actual cost for municipality

Net subsidy  

(Subsidy-reimbursement)

46 177 000

47 973 500

41 797 462

45 590 001

44 590 000

Change from pre-tendered 

network (3.326.929)

3.9 %

-12.9 %

9.1 %

-2.2 %

Indicators

Revenue per kilometer

9.03

8.35

8.71

8.29

7.98

Estimated costs per kilometer

22.91

22.63

21.68

21.99

20.42

Estimated net subsidies per kilometer

13.88

14.27

12.97

13.70

12.44

Company B

Telemark kollektivtrafikk

Company A

Schøyens Bilcentraler AS.


Table 6: Recommendations for the contract and what was actually implemented in the 2003 contract. NOK 8,2=1 EURO

	
	Recommendations
	Implemented in contract

	Passenger incentive
	NOK 30 per passenger during the rush hours, NOK 24 per passenger off peak
Alternatively: NOK 26 per passenger regardless of peak/off-peak
	Bonus only of NOK 26 per passenger

	Train production incentive
	NOK 45 per train kilometre for extra peak services,NOK 29,5 per train kilometre for basic services
	NOK 35 per train-kilometre. No division between peak and off-peak services.

	Capacity incentive
	NOK 32 per 1000 seat kilometre during the rush hours, and NOK 80 per 1000 seat kilometre off peak
	NOK 70 per 1000 seat-kilometre.

	Punctuality
	Internalise the value of passenger delays due to changes in punctuality
	-None-

	Cancellations
	Penalty per cancelled train-kilometre equal to 3 times the subsidy per train-kilometre. Multiplied with the average length of the lines this totals NOK 24 192 and NOK 15 984 for extra and base services, respectively.
	NOK 15 000 bonus/malus per cancelled train departure

	Overall financial limits
	Lump-sum deduction or ceiling/floor of payments
	Sum of bonus/malus cannot be negative. In addition to ordinary PSO purchases, a maximum NOK 20m were payable in 2003


Table 7: Summary of case studies and their main results
	 
	Intercity rail
	Local bus, Hordaland
	Local bus, Grenland

	Procuring strategy
	Negotiations
	Negotiations
	Competitive tendering

	Contractual clauses
	Net cost
	Net cost
	Net cost

	Incentives used
	Production 
	Production
	Production + patronage

	Length of contract
	4-year framework (yearly negotiations)
	4 years (negotiable)
	7 years (+3)

	Discretion for operator
	Low
	Low
	High

	Effects on:
	
	
	

	- service levels
	Stable
	Stable
	+ 8% 

	- costs savings for authorities
	Stable
	Medium
	- 2% 

	- innovation in design
	Low
	Low
	High

	- patronage growth
	Low
	Low
	High




































































































































































�  X-inefficiency basically refers to lack of (knowledge of) cost-efficiency, and is a question of producing the maximum output given a set of resources.  Allocative efficiency refers to the question of allocating resources in a manner that maximizes social surplus (see Leibstein 1966). The distinction may be narrowed down to “producing the thing right” versus “producing the right things”.


� The base principles of the model are documented more formally in Larsen (1995, 2001 and 2004), Johansen et al. (2001) and Bekken (2004). Its inspiration is found in Jansson (1979, 1984).





� A passenger subsidy was nevertheless included in our recommendations. The main reasons being that (a) during some periods fare levels are capped below marginal costs; (b) the subsidy helps internalise the external benefit of reduced road congestion; and (c) a performance-based subsidy scheme which rewards increased patronage is intuitively "right" and is easier to "sell in" to the public.
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