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Abstract

The ownership structure of railway undertakings in Russia has been gradually changing for the last 15 years. Establishment of Suburban Passenger Companies (SPCs) in the form of Public Private Partnership (PPP) between local authorities and regional divisions of Russian Railways has become an alternative to vaguely determined and weakly enforced Public Service Obligation compensation contracts for support of social requirements of suburban passenger transport. The two abovementioned delivery models vary across 73 Russian regions in terms of the share of operators’ losses that Federal and local governments de facto compensate as well as the ownership structure of SPCs. In this work, we construct a model of ‘regulatory bargaining game with delegation’ as a new analytical framework for the analysis of PPP creation process. The results can be further generalized to characterize the diversity of organizational choices in public sector.
Introduction

In Russia, Ministry of Railway Transport had been engaged in public provision of railway services over a 100-year period until it became a contractor in 2001. In 2003 ‘Russian Railways’ JSC (RZD) inherited social functions and continued to provide public transport services on behalf of the state. The still monopoly service provider being ‘overregulated’ by the regional authorities generates negative operating profit. This is a standard case when regulated tariffs are set by politicians at socially desirable level not covering average cost of providing the service. Yet it must be mentioned that there are several other reasons including significant share of concessionary passengers (about 10-30%) as well as substantial fraction of fare-dodgers (about 10-30%) together with small fines for fare-evasion (approximately $3USD), the two last causes obviously being correlated. 

The monopoly is regulated under cost-based approach when the difference between reported costs and revenues from ticket sake is compensated through a lump-sum subsidy. However, when regional budgets are lack of funds the transfer may be insufficient. Another reason for only partial compensation of reported losses of the monopoly might me the lack of trusting relationships between public authority and regulated monopoly. Specifically, by imposing hard budget constraint on regulated monopoly regulators sometimes attempt to extract so called informational rent that stems from the asymmetry of information on costs incurred by the monopoly. The standard assumption for the analysis of public service provision is so called participation constraint to be binding: no money – no service. This is not the case in Russia where cross-subsidies of loss-making passenger transport from high-margin cargo transportation fill the gap. This is an example of specific form of indirect income redistribution from corporate sector that pays RZD higher tariffs for cargo transportation to public sector where RZD reports losses.
Intuitively, local authorities would always prefer such a state of affairs, since public service is delivered at the expense of RZD and ultimately corporate sector. However, as our model shows, there is a room for welfare improvement that makes local authorities ready to accept the offer to establish partnership relations with the service provider. In particular, contractual arrangements and obligations between the partners that form Public Private Partnership (PPP) allow for the elimination of informational asymmetry. The offer to be engaged in trusting partnership of sorts is made by the regulated monopoly seeking for fair pricing at the expense of sacrificing informational rent. 

The observed variety of share structure of PPPs offered by RZD and decisions made by different regional authorities regarding acceptance of the offers made motivates the current research. The aim of this work is to develop conceptual framework which is essentially ‘regulatory bargaining game with delegation’, that would explain the existing diversity of organizational choices in Russia’s public sector of suburban passenger transportation.
The paper is structured as follows. In Section 1, economic and institutional background that motivates the paper is provided. Section 2 provides a literature review and highlights the importance of developing the specific analytical framework to study the questions of interest. In Section 3, relevant parties of the game, their objectives, choice variables and payoffs are determined for the cases of PSO and SPC. Section 4 is devoted to extensions of the model and Section 5 concludes. 
 1. Economic and Institutional Background

Operating deficit of suburban rail passenger sector in Russia (with 38.2 bln passenger-km in 2009) averaged at about 0.7 bln Euro yearly for the last 5 years. Since Soviet times, when the Ministry of Railway Transport procured passenger services on behalf of the state, the size of this market nearly halved. Its successor – Russian Railways (established in 2003 as a 100% state-owned vertically integrated open joint-stock company) continued to deliver these services incurring associated losses (see Table 1).

Table 1. Cost Recovery from Passenger Rail Fares in Russia

	
	2000
	2005
	2006
	2007
	2008
	2009

	Long haul passenger transport
	55%
	73%
	81%
	83%
	81%
	83%

	Suburban passenger transport
	21%
	46%
	50%
	42%
	36%
	43%


Source: the Federal State Statistics Service

One of the main objectives of the railway reform in suburban transport in Russia, which effectively began in 2003, was to eliminate cross-subsidies for loss-making passenger services from profitable freight operations. Financial sustainability of ‘cross-subsidized’ regional railway undertakings could have been achieved by the establishment of transparent mechanisms of financing these services from the Federal and/or regional budgets. All the state functions (including tariff setting and ticket inspecting) and obligations to deliver transport services were transferred from the Ministry of Railway Transport to local authorities. Corresponding arrangements for the Government PSO support for socially driven passenger services were to be developed both at the Federal and regional levels. Federal concessionary passengers started to be compensated by the Federal Agency for Healthcare and Social Development in 2005. At the regional government level the problem proved to be much more complicated.

Regionalization of subsidies appears to be a common feature of passenger railway reforms in many European countries where around 90% of rail passenger services are subject to a PSO (see Nash, 2008). Russian railway reform plan has never clearly defined any adequate sources of local finance to secure the provision of PSO. Moreover, about 70 of 83 regions run budget deficits and have very limited capacity to purchase transportation services from the local monopoly operators which are regional divisions of RZD. In particular, various groups of passengers (war veterans, pensioners, policemen, the military, etc.) are entitled to special benefits mandated at the local level and allowed to travel for free or enjoy concessionary fares on suburban trains. With new assignments local authorities attempted to promote social (economic and spatial) inclusion (see Church et. al, 2000 for definition of the term) by setting tariffs at the ‘socially acceptable’ level which is almost always below costs incurred by RZD. 
Thus conflicting interests, lack of local funds, institutional uncertainty and legislative obligation shaped the negotiations between local authorities and RZD in search for a sustainable delivery model of transport services at the regional level. Two major types of new governance schemes have emerged so far: ‘Compensatory agreement’ and private-public partnership (PPP) in the form of joint venture between local authorities and RZD. We explore these arrangements and build a theoretical model on the basis of revealed stylized facts. 

1.1 Compensatory agreements

Currently 64 Russian regions regulate passenger tariffs at the regional level and set tariffs at ‘socially acceptable’ level which is below the level that RZD claims as ‘economically viable’. By 2009 local authorities of 53 regions (among 73 with suburban rail services) entered into Compensatory Agreements of sorts with RZD where in rather vaguely specified terms they agreed to at least partially cover (and possible increase in the future) the share of RZD losses compensated from regional budgets hoping for corresponding support from Federal funding. In particular, 25 regions compensated less than 10% of losses associated with tariff regulation, another 13 regions compensated from 11% to 20% of corresponding losses, 1 region compensated 71% and 1 region – 97%. In 2010, 11 regions didn’t plan to subsidize suburban railway carriers and 16 were likely to compensate less than 5% of associated losses. Some regions agreed to fully compensate for the concessions determined locally, but the majority of them have demonstrated low interest in sharing the losses with RZD. 

In the absence of clearly defined PSO and approved methodology for cost allocation applied to a vertically integrated company like RZD Compensatory Agreements became a platform for negotiation rather than properly enforced contracts. They appeared to be designed as incomplete (from contractual point of view) agreements with ill-defined parameters of delivered services. The prevailing regulatory principle of local authorities was to keep tariffs at the lowest possible level and negotiate down the amount of losses reported by RZD’s regional division.

In practice the Agreements ensured very poor incentives for local authorities to comply with the signed contracts. The amount of compensation was always a subject of constant negotiations. Since the cost structure of RZD is poorly verified local authorities may not fully trust the data provided by the monopoly. For instance, the scope of fare evasion (significantly affecting tariffs) was debatable because of unavailability of reliable information. Local authorities taking into account political and social considerations influenced regional regulators’ decision to set tariff at low levels. Since RZD has no legal right to enforce fare collection, to impose penalty fares on the route and has no ticket inspectors in the staff, very limited investment in the fare control mechanisms resulted in the significant scope of fare evasion that ranges from 10% to 40% across regions. 

Such a policy benefited short-term oriented policymakers at local level since lower fares and extensive free-riding increased the consumption of public service and consequently social inclusion at the expense of greater losses of RZD. Naturally, RZD attempted to put every effort to discipline local authorities and push the reform forward.

An interview-based sociological survey conducted by the Higher School of Economics in 2010 has demonstrated very low incentives of local authorities to participate in the suburban railway transport reform. Among 65 surveyed regions 17 (26%) reported that they are not involved in the reform and 28 regions (43%) play passive role. Only 8 (12%) regions see themselves as active participants of the reform and 12 (19%) regions are likely to be involved with some reservations.

One of the possible enforcement mechanisms can be found in the draft Federal law “On the establishment of regular passenger rail service in Russia”. The law is supposed to provide all the regional authorities with standard methods to attribute costs of vertically integrated RZD divisions to the delivery of particular transportation services. However, this can hardly resolve, for instance, the problem of fare evasion. This type of cost-reimbursement contracts are featured as low-incentive schemes (see Laffont and Tirole, 1993) which means in this case that one can expect post-contractual opportunism from both parties if they don’t act cooperatively. 

1.2 Public-private partnership

It has become popular recently to promulgate the idea of closer cooperation among public sector actors and public-private partnerships have gained support as new forms of governance. In Russia the process of establishing PPPs in the form of joint ventures for managing suburban and regional passenger entities is fully underway. The first Suburban Passenger Company (SPC) was formed in 1998 as an open joint stock company in Novosibirsk region. Later on the idea to set up such companies as a profit oriented business entities was integrated into reform plan. However, regional authorities were relatively free to choose between the two delivery models: Compensatory Agreements and PPPs.

By the end of 2010 18 SPCs in 73 regions were established in the form of joint ventures between RZD and local and regional authorities. The benchmark corporate structure of these companies) was assumed to be the following: 51% of shares belonged to RZD and 49% - to regional authorities. In practice, the corporate structure varies across regions but the dominant role of RZD prevails in the majority of them (see Table 2). 
Table 2: Share structure of suburban passenger companies in Russia
	No.
	Est.
	Company name
	Share Structure, %

	
	
	
	RZD
	Region 1
	Region 2

	1
	1998
	Express-Prigorod
	51
	46

(Novosibirsk region)
	3

(Novosibirsk city)

	2
	2003
	Kuzbass-Prigorod
	51
	49
	

	3
	2003
	Omsk-Prigorod
	51
	49
	

	4
	2003
	Altay-Prigorod
	51
	49
	

	5
	2005
	Central SPC
	49,34
	25,33
(Moscow City)
	25,33

(Moscow region)

	6
	2005
	Krasprigorod
	51
	49
	

	7
	2005
	Express Primoriya
	51
	49
	

	8
	2005
	Sverdlovskaya SPC
	51
	49
	

	9
	2005
	Aeroexpress
	50
	25

(JSC“Delta-Trans-Invest”)
	25

Private investors

	10
	2006
	Nord-West SPC
	74
	26
	

	11
	2006
	Volgogradtransprigorod
	51
	49
	

	12
	2006
	Severo-Kavkazskaya SPC
	74
	26
	

	13
	2009
	Sodruzhestvo
	49,33
	25,33

(Republic of Tatarstan)
	25,33 (Udmurtiya)

	14
	2009
	Volgo-Vyatskaya SPC
	49,33
	25,33

(Nizhny Novgorod region)
	25,33 (Kirov region)

	15
	2009
	Permskaya SPC
	51
	49
	

	16
	2009
	Moscovsko-Tverskaya SPC
	49,33
	25,33

(Tver region)
	25,33

(JSC “Delta-Trans-Invest”)

	17
	2010
	Bashkortostanskaya SPC
	99,17
	0,87
	

	18
	2010
	Samaraskaya SPC
	49
	51
	

	19
	2010
	Kuban Express-Prigorod
	49
	51
	

	20
	2010
	Permskyy Express
	0
	100
	

	21
	2010
	SPC «Chernozemie»
	50,5
	25,5
(Voronezh region)
	5 (Lipetsk region)
10 (Tambov region) 
9 (Belgorod region)

	22
	2010
	North SPC
	100
	
	

	23
	2011
	SPC «Sakhalin»
	99
	1
	

	24
	2011
	Zabaikalskaya SPC
	51
	49
	

	25
	2011
	Yuzhno-Uralskaya SPC
	99
	1
	

	26
	2011
	Baikalskaya SPC
	50,01
	49,99
	

	27
	2011
	Saratovskaya SPC
	51
	49
	

	28
	2011
	Kaliningradskaya SPC
	99
	1
	


Source: RZD

In order to internalize conflicting objectives of the public partner (local authorities) and the service provider (RZD) PPP was proposed to structure the relationship between the parties.  Some of them managed to turn to profitability within two or three years after establishment, all of them improved quality of services but in terms of financial sustainability most of them are far beyond standard criteria. 

By design PPP has important features that may make the structure of property rights in the project relevant to the problem of low incentives to innovate. PPP aims at internalizing the conflict between local authorities (acting as a principal with the power to set tariffs) and RZD (acting as a regulated service provider). Elimination of the informational asymmetry between the parties may result in a sort of substitution of a counter-productive bargaining  between the regulator and operator by more formal corporate procedures where relative ‘voting power’ is determined by the structure of share capital. 

2. Literature review
Constructing the model, we have been inspired by three seemingly unrelated streams of literature. We have borrowed regulatory framework from Armstrong et al (1994). Idea of politician as an informed supervisor has originated from the work of Laffont (2000). Finally, we have followed Bennett and Iossa (2006b) in introducing delegated contracting as opposed to centralized contracting. We depart from this literature by making the very process of delegation endogenous and develop specific analytical framework for the analysis of PPP creation in the sector of suburban passenger transportation in Russia. This approach can be generalized to the case of organizational choice in public sector.
Dealing with RZD we essentially deal with a regulated monopoly so that literature on it must be investigated first. In their work, Armstrong, Cowan, and Vickers (1994) are concerned with such market failure as the problem of monopoly power, which becomes especially important to target in case of a natural monopoly – one that arises as a result of increasing returns to scale in the industry – as under such condition marginal cost goes below average cost making firms operating under perfect competition unprofitable and consequently implying that introducing more competition to the market is not the way to overcome the inefficiency associated with monopoly power.
There are consequently two agents in the literature under consideration – the regulator and the service provider. It must be noted that in a regulated private firm managers act as agents to two principals, the regulator and the body of shareholders, and these principals have quite different objectives that they wish management to pursue. In this work, in line with the broad literature within this framework, we will ignore the fact that there are monitoring problems for shareholders as well as the regulator, and assume management of service providing firm to simply maximize its profit:
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The regulator is assumed to be a benevolent agent the objective of which is thus to maximize social welfare as given by expression:
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. A reason to place less weight on profit than on consumer surplus is that “shareholders tend to be wealthier than general consumers, so that a welfare criterion with some distributional concern should value a pound in the hand of a typical consumer more than a pound in the hand of a typical shareholder” (Ibid, p. 16). 

An alternative way of modeling the benchmark case was provided by Laffont (2000)
. The Constitution – analogue to the regulator introduced before – is also assumed to be a benevolent agent, whose objective is thus social welfare maximization.

Consumers’ utility is measured by consumer’s surplus, while the firm’s utility is measured as: 
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 stands for the transfer from the government to the firm, 
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 stands for unit product cost and 
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 stands for the number of service users.
What differentiates the work of Laffont crucially is the assumption that to obtain the participation of the firm an individual rationality constraint must be satisfied for all values of the informational parameter 
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However, in the real-life case under consideration the firm continues operating under transfer being insufficient to cover its losses, in other words, under participation constraint not being fulfilled. Consequently, such a framework is inappropriate for the purpose of this work. 

Yet, what we have borrowed from Laffont is the idea of the need for informed supervisor. Laffont investigates regulated monopoly within asymmetric information framework, and in such a framework, acquiring information becomes a specialized task for which society needs particular agent – the Politician. His utility can be written as:
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 stands for the reward from the Constitution.

The funding of public goods production together with the reward to the Politician require indirect taxation with a cost of public funds 
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Fig 1.: Politician as informed supervisor 
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Source: Laffont (2000)
Laffont assumes that the Politician observes a verifiable signal with some nonzero probability, which he can however decide not to transmit truthfully to the Constitution in case of collusion with the Firm. The Constitution thus needs to provide incentives to the Politician in order to induce its non-cooperative behavior.

We modify this approach by assuming it is PPP that is an informed supervisor. It obtains the true knowledge about the firm for sure, that is, with probability equal to 1. Its establishment thus eliminates informational asymmetry. Intuitively, the reason behind is that PPP represents the joint venture between the firm and the regulator. Consequently, within PPP all the information about the firm becomes revealed to the regulator. This also implies there is no scope for the information to be transmitted untruthfully as this was the case with the Politician. 

All in all, it is thus essential to work within the asymmetric information framework, and the work of Armstrong et al (1994) satisfies this condition, what represents one of the reasons why it has been chosen. 

The reference to informational asymmetry as an argument for PPP establishment we use in our work is thus not innovative
. However, there exists the other approach to modeling how PPP establishment contributes to social welfare improvement. It asserts that it is bundling, that is, internalization of synergy effects emerging when investment and operational stages are undertaken by one contractor. 

Martimort and Pouyet (2008) put an emphasis on complex combination of tasks provision of most public services involves. “Those activities necessitate indeed, first, to build infrastructures and, second, to operate these assets as efficiently as possible. Delegation to the private sector thus takes place de facto in a multi-task environment” (Ibid, p.394). 

The traditional form of public procurement is associated with unbundling of these tasks. “First, a government designs the characteristics and quality attributes of the project. Second, the government chooses a private builder to build assets but retains ownership. Finally, the government chooses an operator, who may be either public or private, to manage these assets and provide the service” (Ibid, p.394).
Under PPP, however, the government only chooses a service provider which then designs the quality attributes of the infrastructure, builds these assets and, finally, manages them as efficiently as possible. In other words, tasks under consideration are now bundled. Tasks being performed by the same firm allow internalizing the impact that a better infrastructure design has on operating costs as generally a positive externality is presented.

Such an approach has also been undertaken by Bennett and Iossa (2006a), Fang et al (2009a), Fang et al (2009b), Carmona (2010), Iossa and Martimort (2009), Iossa and Martimort (2012) etc. However, in the particular case under consideration, informational asymmetry approach rather than bundling should be implemented since investment and operational stages are undertaken by one contractor in the benchmark case of PSO, so that synergetic effect resulting from their bundling is already realized thus not representing the potential reason for PPP establishment.

Although various informational problems could be defined on which the model will further be based, including the inability of both the firm and the regulator to differentiate between consumers according to their preference for the product, Armstrong et al (1994) states explicitly that “The informational problem of most importance in the modern economies of regulation, however, concerns the asymmetry of information between the regulator and the firm. The firm typically is better informed that the regulator about (1) the cost and demand conditions in the industry and (2) its actions, for example, its level of cost-reducing effort” (Ibid, p.27). The former is the case of hidden information, and the latter – of hidden action. 
Within informational asymmetry approach, hidden characteristics rather than hidden actions problem should lie in the basis of the model as long as investment stage of the project in question has been overcome prior to entering the bargaining process and thus the level of investment activity no matter of what type could not be the choice variable. 

We have further modified the work of Laffont by stating it is not the Constitution who undertakes the decision once obtaining the information from the informational supervisor. Instead, once PPP is formed it is in its power to set the tariff. That is, we deal with the delegation of decision-making, the idea of which has been borrowed from Benett and Iossa (2006b).
Fig. 2. PPP as informed supervisor
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Benett and Iossa (2006b) use the incomplete-contract approach to compare the outcomes of two scenarios – “centralized contracting” and “delegated contracting” (Ibid, p.77). In the former, public sector agency contracts directly with the service provider. In the latter, public sector delegates to a PPP the task of contracting with the service provider. The difference in outcomes stems from different objective functions that public sector and the PPP have. While the public sector is assumed to be benevolent central government which is thus social a welfare maximizing agent, the PPP representing a local government is assumed to maximize a combination of its own profit and the social benefit which it is concerned with due to representatives of the service users having seats on the board of PPP. The service provider is assumed to be profit maximizing. 

Thus, in considering the PPP case, this paper examines the effects of delegation of contracting to an agent that does not maximize social welfare, though has some concern for social benefit. Indeed, delegation by the principal of bargaining responsibility to an agent whose incentives differ from those of the principal will affect the outcome of bargaining with third party. The choice variable which defines the outcome is innovation or level of investment in innovative methods made by the service provider. They are of two types – one that raises the quality of service at the expense of higher cost, the other reduces cost, but the side-effect is that there is some sacrifice in the quality of a service. Such innovations could not be foreseen when the initial contract is drawn up and thus represent aspect of service provision that cannot be determined ex ante, so that bargaining may take place over the splitting of the surplus from implementation of the innovations. The service provider anticipation of the outcome of such bargaining affects the incentive to research possible innovations.  Note that it is assumed the bargaining powers are distributed ex ante in such a way that under centralized contracting, central government extracts the whole surplus from the service provider, and under delegation, agent extracts the whole surplus from the third party, while principal in turn keeps agent on its budget constraint. 

Service provider’s objective function:
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PPP objective function:
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 (0, 1) is the weight that PPP places on the social benefit from the project.

Public sector objective function is the sum of consumer surplus and the profit of the service provider:
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A conclusion can be made using the language of Armstrong et al (1994) that this paper is concerned with hidden action type of asymmetric information. Yet, in relation to the real life case that has motivated this paper hidden action consideration seems less appropriate. Indeed, in case of bargaining game between local authorities and RZD the level of investment is predetermined and has no effect on the very choice of contractual arrangements with the regulated monopoly. Consequently, hidden characteristics type of asymmetric information should be applied instead. Following Armstrong et al (1994), the service provider could be assumed to be better informed about its cost of providing the service. 

Above the main literature that shapes the area of study has been provided. It must be emphasized however that all the papers discussed above take the possibility of PPP creation as given, simply investigating how desirable such an outcome would be. None is concerned with the way organizational choice is made. 
Although some works can be found in which game theoretic approach is used when studying PPP, the aim of these papers is different from one our work poses. For example, the work of Medda (2007) examines allocation of risks as a bargaining process between the two agents - the public sector and the private sector in transport PPP agreements – confronted with the decision about risk allocation offers, this process being modeled with a final offer arbitration game. That is, the general idea of this work is to analyze through a game framework the behavior of the players when confronted with opposing objectives in the allocation of risks.
 According to the author, “The two different behaviors of the agents will generate the most ‘fair’ offer, that is, the offer that reduces the probability of a bad outcome” (Ibid, p.214). The general idea of our work is to analyze through a game-theoretic framework the behavior of the players when confronted with opposing objectives as well, however we are interested not in their ex post behavior but in their behavior prior to PPP establishment. Hence, not only the aim of this work but the approach implemented to its fulfillment is innovative.
Thus, the main idea and contribution of the paper is to model the process of organizational choice as endogenous one.
 The specific purpose of the work is to develop a conceptual framework that would allow explaining the existing heterogeneity of organizational forms in public sector. The bargaining game with delegation under asymmetric information is then solved and analyzed with several important extensions. 

3. Model
3.1 Centralized contracting 

3.1.1 Agents, their objectives and choice variables

Following the notations of Armstrong et al (1994), in case of centralized contracting we deal with two agents – the Regulator and the Service Provider.
In line with the literature discussed above, the regulator would be perceived as benevolent agent whose objective is thus to maximize social welfare. It must be noted that this assumption is not a conventional – for example, in their work Maskin and Tirole (2008) explain the widely observed phenomenon of PPPs not aligning with the public's best interest by modeling government officials having preferences that differ from those of a social welfare maximizer. They motivate the approach by claiming that “there is substantial evidence that politicians' project choices are influenced significantly by the desire to please constituencies and by budgetary constraints” (Ibid, p.413).  More general way in which recent studies have departed from the benevolence assumption is by supposing that the private partner or other parties may capture the procurement process by colluding with the government.
 Nevertheless, our work is not concerned with regulatory capture. We believe that assumption governmental benevolence is a step in the analysis of PPPs that is reasonable to undertake even though it definitely over-simplifies reality.
As it has already been stated, RZD operates under cost-based approach to regulation when its private information on costs is taken into account when tariff is set and subsidy is determined. Hence, hidden characteristic introduced to our model would be the cost the service provider incurs and then reports to regulator. Following Armstrong et al (1994) we assume that the firm has constant unit cost of production 
[image: image30.wmf]q

. The parameter 
[image: image31.wmf]q

 is unobserved by the regulator, although the regulator has a view on the likelihood of the various outcomes of 
[image: image32.wmf]q

, which is summarized by the density function 
[image: image33.wmf])

(

q

f

. The unit product cost has continuous distribution on range 
[image: image34.wmf][

]

q

q

,

. 
[image: image35.wmf]q

 is assumed to be exogenous, so that there is no scope for any cost reduction on the part of the firm. 

The assumption of no fixed cost is common in the literature on optimal regulation. Admitting the importance of fixed cost consideration for the determination of payoffs in the game that is outlined below we will not relax this simplifying assumption throughout the paper. This allows us to compare our results with those in the literature. Moreover, existing regulatory stimulus in the passenger railway transport in Russia allows Suburban Passenger Companies to pay symbolic 1% of the infrastructure access charge and save up to 50% of their total cost. Thus the assumption of fixed costs to be virtually zero is also relevant for the case studied. 
Consequently, assuming that the objective of the service provider is profit maximization, optimization problem it faces could be written as:
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where 
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 represents demand for the service; 
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 stands for unit product cost which is an exogenous variable, 
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 represents lump-sum transfer from the regulator to the service provider.
As a result of a hidden characteristics problem, regulator’s objective function is essentially the function of expectations regarding the variables of which it is uncertain – unit product cost of providing the service. Social welfare which this benevolent agent attempts to maximize would be modeled as weighed average of consumer and producer surpluses, lower weight being placed on the service provider’s profit following the argument provided by Armstrong et al (1994):
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Following the lines of Armstrong and Sappington (2006), a transfer payment 
[image: image41.wmf]RS
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 from consumers to the firm is modeled to entail a reduction of 
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 in the surplus enjoyed by consumers. The parameter λ ≥ 0 represents the social cost of public funds. This cost arises from the distortions created by the taxes imposed on consumers/taxpayers to raise the funds.

3.1.2 Outcome

It must be noted that in the particular case under consideration we deal with the regulator explicitly announcing it realizes that together with compensation the service provider still bears losses. That is, under tariff imposed by the regulator the monopoly is not expected to break even after subsidy is provided. This implies that informational asymmetry is not the key reason for the state of affairs under consideration. What factors we believe to fully explain the status quo is low relative weight placed on the monopoly’s profit in social welfare function together with budget that could be devoted on transfer being limited. Indeed, the former factor makes the regulator impose tariff such low that it cannot cover the unit cost of production, while the latter one makes funds available for transfer are not enough to cover losses the service provider incurs. Thus, we could start with complete information framework.

Complete information framework
As it has been determined in Section 3, the regulator being benevolent agent sets tariff in accordance with the social welfare maximization problem:
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The set-up of the real-life case under consideration makes us believe budget is insufficient to cover losses the service provider is expected to incur from its operations implying regulator’s budget constraint is binding. 
[image: image44.wmf]T

 stands for the regulator’s budget, and we assume this parameter do be exogenous.
In order for closed form expression of tariff to be found demand function has to be specified. For simplicity, assume it to be linear:
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So that regulator’s optimization problem can be rewritten as:
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FOC: 
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In the specified framework, optimal tariff is 
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For the tariff found to represent solution to the optimization problem in question it must be that second order derivative is negative, that is, the condition 
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 must hold, that implies 
[image: image51.wmf]2

1

>

a


. Indeed, if the reverse is true tariff expressed above represents the solution to social welfare minimization problem. It is achieved at negative level of tariff, what under quadratic objective function implies it would be optimal to charge no tariff given the constraint naturally imposed on this variable. Intuitively, in case of too low weight being imposed on producer surplus in social welfare function maximization of consumer surplus which is achieved at zero tariff becomes effectively the objective of the regulator. As free public service does not correspond to the real-life case we attempt to model, let’s assume interior solution is obtained.
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It would be reasonable to assume that charging the price equal to its unit product cost the monopoly could have obtained nonnegative demand, that is, that break even point exists. Hence, 
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 what implies the derivative of optimal price with respect to the relative weight the regulator places on the service provider’s profit is positive. Obviously, this allows us to expect tariff to be low exactly as a result of relative weight being placed on the monopoly’s profit being low.
Proposition 1: in complete information framework, optimal tariff is increasing function of relative weight imposed on producer surplus in social welfare function
Now, let’s consider the condition in which charging the tariff imposed by the regulator results in negative operating profits:
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Using the previously justified condition 
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 as well as derived restriction 
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, we could determine that  
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, that is, 
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 is additional restriction that is needed to be placed on the parameter to model the real-life case under consideration. 
Proposition 2: 
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 represents the range of possible values of the relative weight placed on producer surplus in social welfare function for the optimal tariff to be positive yet insufficient to cover unit cost of providing the service.
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 represents the range of values of the relative weight placed on producer surplus in social welfare function which correspond to the real-life case under consideration. 
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 represents the condition required for internal solution to be obtained, as otherwise socially optimal tariff would be equal to 0. Yet, zero tariff is definitely less than unit product cost. As 
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 is the restriction naturally incorporated in our model, a general conclusion could be made that within the framework we have constructed socially optimal tariff, that is, one that maximizes social welfare, turns out to be lower than economically optimal tariff, that is, tariff set at the level of marginal cost.

Lemma 1: If 
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It remains to determine what the restriction on regulator’s budget and consequently transfer to the monopoly makes the service provider end up with its losses not being fully covered: 
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Note that upper bound is positive under the restrictions imposed before, that is, there is non-empty set of values of region’s budget that makes transfer to regulated monopoly insufficient to cover its operational losses.

In this part, we have modeled the real-life case under consideration within complete information framework, proving that the combination of low relative weight places on producer’s surplus in social welfare function and insufficient transfer as a result of a limited budget is sufficient to make a regulated monopoly operating under cost-based approach to incur losses.

For the purpose of future comparison, let’s derive the resulting social welfare:
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Although the above model allows to fully explain the real-life case under consideration, within this framework it is impossible to justify the creation of PPP on behalf of the regulator – first-best is already obtained, so that no change to the current state of affairs could be beneficial from the society’s point of view. Hence, no change would be agreed upon by the regulator which is assumed to be a benevolent agent. 

Overall, there is no space for PPP in the given framework. Introduction of informational asymmetry of the type discussed above thus becomes essential, if not for modeling conventional compensatory agreement scheme than in order to justify the tendency for PPP creation observed in reality.
Together with specifying asymmetric information framework which would become our benchmark case, the comparison of outcomes of the asymmetric information modeling with those of complete information modeling would be made.
Asymmetric information framework

The optimization problem the regulator solves is same to the one defined within symmetric information framework except for the fact that expected unit product cost serves as an input rather than its actual level due to asymmetry of information problem. Consequently, the tariff charged would be:
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Let’s provide the comparison of this figure the with actual unit product cost:
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Note that the expression for the upper bound of the relative weight placed on producer surplus in the social welfare function has changed. It has decreased for the case 
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. Put it another way, the range of possible values of the parameter has narrowed in case 
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. Intuitively, this implies that asymmetric information framework makes it less likely for the monopoly to incur operational losses in case this monopoly is efficient, where under efficiency unit product cost being lower than its expected level is understood. Indeed, tariff in this case is determined on the basis of unit product cost higher than that the service provider actually incurs and is thus higher than within complete information framework, and increase in tariff has positive effect on the monopoly’s operating profit given it is below the unit product cost and thus definitely below  its monopolistic level.
For the opposite case of 
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 the effect of asymmetry of information is harder to be defined analytically as in the case of extreme inefficiency the inequality could even reverse. Yet, intuitively, the effect of switching to asymmetric information framework is definitely negative for inefficient firms. Indeed, as tariff is then determined on the basis of unit product cost lower than that the service provider actually incurs it is lower than one within complete information framework, and reduction in tariff has negative effect on the monopoly’s operating profit given it is below the unit product cost and thus definitely below its monopolistic level.
Obviously, in case of 
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 there is no difference from the complete information framework outcome.

As the efficient firm obtains higher tariff in asymmetric information framework this could the case that the tariff exceeds the unit cost of providing the service, so that the firm actually earns positive operating profit:
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This could even be the case that the firm is so efficient that the tariff imposed by regulator within asymmetric information framework is above its monopolistic level so that service provider would find it optimal to opt for the tariff reduction.
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Note that inefficient firm (
[image: image81.wmf]q
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) would never opt for tariff reduction, as expected. Yet, tariff reduction could be optimal for efficient firm if:
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Hence, if ex post PPP establishment the firm opts for the tariff reduction two conclusions could be made simultaneously. First, it is an extremely efficient firm. Secondly, it has been earning positive operating profit under compensatory agreement.
Proposition 3: The firm may opt for the tariff reduction after PPP establishment if and only if it is extremely efficient in terms of cost.
Actual profit level will further be used in determining actual social welfare:
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What we see is that indeed inefficient firm characterized by a condition 
[image: image84.wmf]q
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 could never benefit from operating in asymmetric information framework, the reverse being true for the efficient firm
. The profit is unaffected in case 
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The purpose of determining actual profit figure is to derive actual social welfare that would further be used to determine whether decision regarding PPP establishment made by the regulator is indeed welfare improving:
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As it has been expected, the asymmetric information framework creates the scope for social welfare improvement.
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The profit figure on which the regulator would base its comparative analysis via inserting it in the social welfare expression would however be different as long as the regulator is unaware of actual unit product cost the service provider incurs due to asymmetric information problem. The result will actually coincide with that obtained in symmetric information framework except for the actual unit product cost being replaced by its expectation:
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This figure in turn is needed in order to answer the question of whether PPP would be preferred over compensatory agreement by the regulator who is in power of undertaking such a decision. Note that again the result will coincide with that obtained in symmetric information framework except for the actual unit product cost being replaced by its expectation:
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3.2 Delegated contracting


3.2.1 Agents, their objectives and choice variables

It is conventional to deal with three parties when considering PPP framework –the regulator, PPP and the service provider. 

Under delegated contracting, the regulator who is still assumed to be a benevolent agent delegates the decision-making process to PPP which could effectively be represented as local authority. The objective function of this party is the weighed average of social welfare, that is, regulator’s objective function, and monopoly’s profit, that is, service provider’s objective function. Weights are equal to the corresponding shares of the two parties to the contract in the joint venture. Yet, the decision of whether to establish PPP is nevertheless undertaken by the regulator. 
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where 
[image: image91.wmf]w

 represents the share of the regulator in PPP.

Note that following Bennett and Iossa (2006b), two transfers are now presented: one from the regulator to the PPP, and the other from the PPP to the firm. However, following Bennett and Iossa (2006b) we would consider these transfers to be equal, in other words, we would assume nothing is settled in hands of PPP. Consequently, the two transfers effectively represent single transfer from the regulator to the service provider, now transmitted through PPP. For simplicity, we would skip this mechanism from further consideration and leave the notation relating to the transfer as they are in the benchmark case.

The firm’s objective function remains unaffected since ownership structure of PPP defines the relative weights of consumer and producer surpluses in the composite objective function. It has nothing to do with distribution of profit (or dividend sharing rule) since the only function that is delegated to PPP as a trusting partnership is to set tariff according to its optimization problem.

3.2.2 Outcome 
We model the negotiation process as a ‘regulatory bargaining game with delegation’. Timing is provided in Fig. 3.
Fig 3: Timing of a ‘regulatory bargaining game with delegation’
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Now, let’s consider the channels through which PPP establishment affects social welfare from the regulator’s perspective. In other words, let’s investigate what trade-off the regulator considers when deciding on whether to accept or reject the offer (see Table 3).
Table 3: Regulator’s trade-off from PPP establishment 
[image: image93.png]+ -
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On the one hand, once PPP is established the asymmetry of information elimination results in the tariff being determined not on the basis of expectations regarding the monopoly’s unit product cost but on the basis of its actual level, what is social welfare improving. Yet, the asymmetry of information elimination takes place ex post the decision under consideration is made. Consequently, when deciding on whether to accept or reject the offer the regulator compares expected social welfare with the function of the tariff set on the basis of expectations of the unit product cost. Other things being equal, the latter figure which corresponds to the status quo is lower: 
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However, the asymmetry of information elimination comes at cost of delegation of decision-making to the agent whose objectives differ from social welfare maximization, that is, to PPP. 
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Let’s introduce a new variable that would represent a relative weight placed on producer surplus in PPP’s objective function –analogue to 
[image: image96.wmf]a

 in regulator’s objective function:
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Hence, the greater is the share of the service provider in PPP, the greater is the departure of the decision maker’s objective function from that of the regulator. In other words, the higher is the share of the service provider in PPP, the greater is the negative effect of PPP establishment on social welfare that arises from the delegation of decision-making to the agent whose objectives differ from the social welfare maximization. Yet, the ownership structure of PPP does not affect the positive effect of PPP establishment on social welfare that arises from the asymmetry of information elimination. As in case of the firm’s share in PPP being equal to zero the negative effect under consideration will not be presented so that PPP establishment is social welfare improving, there must exist non-empty set of possible values of 
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, under which the negative effect of PPP establishment on social welfare is no greater than the corresponding positive effect. That is, there must exist non-empty set of possible values of 
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, under which PPP establishment is perceived by the regulator as social welfare improving.
Note that PPP could be concluded to represent an agent who places a greater relative weight on producer surplus than it would be socially optimal. This represents the stimulus for the service provider to enter PPP independently of whether it is efficient or not. Consequently, the effects on the firm from PPP establishment could be summarized (see Table 4 and Table 5).
Table 4: The efficient firm’s trade-off from PPP establishment
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The efficient firm is negatively affected by the asymmetry of information elimination as a result of PPP establishment. Consequently, nonzero share in PPP is required by the efficient firm for the positive effect of the greater relative weight being placed on producer surplus in decision-maker’s objective function to just outweigh the negative effect of the asymmetry of information elimination. There is thus a range of possible levels of  
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, which could even be empty, under which increase in the firm’s profit over the status quo level is achieved. Consequently, there is a scope for no offer to be made by the service provider in case the range of those values of 
[image: image110.wmf]w

 that correspond to the firm being not worse off from PPP establishment being empty or not overlapping with the range of those values of 
[image: image111.wmf]w

 that correspond to social welfare improvement from the regulator’s perspective.
Table 5: The inefficient firm’s trade-off from PPP establishment 
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As opposed to the efficient firm, the inefficient firm benefits from the asymmetry of information elimination. Consequently, even zero share in PPP makes the firm better off from PPP establishment. Thus, any share in PPP is profit-increasing for the firm. Hence, in case of inefficient firm there is no scope for the offer not to be made.

Note that the absence of private information on behalf of the regulator makes the service provider perfectly aware of the regulator’s reaction on any offer it makes. Consequently, given framework provides no space for such offers from the service provider that would be rejected by the regulator. 

Once we have defined the effect of PPP establishment on the regulator and the service provider, we could turn to analytical derivation. 

The objective function thus represents the monotonic transformation of the regulator’s objective function except for the variable 
[image: image113.wmf]a

 being replaced by the variable 
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. Consequently, the solution to the maximization problem would be the same except for the variable 
[image: image115.wmf]a

 being replaced by the variable 
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:
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Profit of the service provider again is expressed in the same way as within complete information framework except for the variable 
[image: image118.wmf]a

 being replaced by the variable 
[image: image119.wmf]y

:
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As it has been expected, 
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what implies the lowest 
[image: image121.wmf]w

 from the range of the variable under which social welfare improvement from the regulator’s perspective is achieved is chosen, if results in increase in profit over its status quo level.
Deriving social welfare the fact will be used that its expression represents monotonic transformation of social welfare expression within complete information framework where variable 
[image: image122.wmf]a

 is replaced by the variable 
[image: image123.wmf]y
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Yet, as the regulator has to undertake decision ex ante, it would be based on expected welfare figure:
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3.3 The regulator’s choice
When deciding whether to accept or reject the offer, the level of social welfare under compensatory agreement as perceived by the regulator who is unaware of the actual unit product cost of providing the service is compared with social welfare expected once the decision making is delegated to informational supervisor who yet has objectives different from social welfare maximization, that is, to PPP:
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3.4 Actual effect on social welfare
Yet, once the offer is accepted by the regulator so that PPP is established social welfare should not necessary improve. First, the social welfare under compensatory agreement was not known to the regulator due to the asymmetry of information problem. Second, the decision of whether or not to accept the offer is undertaken ex ante the asymmetry of information is eliminated and thus is based on expected rather than actual social welfare ex post PPP establishment. Consequently, in order to determine whether PPP establishment is indeed social welfare improving it is necessary to compare the actual social welfare before and after PPP establishment.

[image: image127.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

-

+

-

-

-

-

Ú

-

-

+

-

+

-

-

-

-

Ú

T

b

b

a

E

b

T

b

b

a

W

W

PPP

ACTUAL

BASECASE

y

l

y

q

y

w

a

q

q

a

a

l

a

q

a

1

2

1

2

2

1

2

1

1

2

1

2

2

2

2

2

2

2


4. Extensions
4.1 Concessionary passengers

Concessionary passengers are those who have socially based ticket privileges. In this work we assume they do not pay for their trip. Consequently, providing the service to this group the monopoly bears cost of transportation but receives no revenue. The regulator is responsible for compensating the corresponding cost as long as the existence of concessionary passengers stem from the social program the regulator has launched. 

We would consequently differentiate between two types of transfers depending on their purpose. One which is aimed at covering operational losses from transportation of obedient passengers has already been introduced in preceding section. The necessity for it arises from the tariff set by the regulator being lower than the unit product cost of providing the service. In line with the previous approach, we would assume the budget for this type of transfer to be exogenously limited, the resulting budget constraint being binding. For simplicity, this transfer would be normalized to zero since its presence does not affect the qualitative results. The other transfer is aimed at compensating the cost of servicing concessionary passengers. First, we will assume funds can always be raised for this purpose. We would further consider the case of budget for this type of transfer being limited as well, yet currently not being fully exhausted, so that this variable represents the source of uncertainty for the service provider.

4.1.1 Centralized contracting
Let’s denote the number of concessionary passengers by 
[image: image128.wmf]a

~

. Note that aggregate demand for the service would not include this category as adding it to obedient passengers we will implicitly assume concessionary passengers demand fixed amount of service at any price. Yet, they pay no price at all. The decision regarding optimal tariff would become biased unless consumer surplus is determined on the basis of obedient passengers only. Consequently, the utility of concessionary passengers would be incorporated in a social welfare function separately.

Under base case of compensatory agreement the number of concessionary passengers is not known to the regulator. It thus compensates the service provider on the basis of its expectations of this variable. Note however that utility of concessionary passengers is nevertheless fixed – although being not known by the regulator, it does not represent a function of regulator’s expectations regarding the number of concessionary passengers as actual number of concessionary passengers is transferred independently of the regulator’s expecttions.
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Optimal tariff thus would be:
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Note that the tariff represents the first-best as it is not a function of the expected number of concessionary passengers. All inputs of the solution to the social welfare maximization problem under asymmetric information are known to the regulator, implying the tariff charged is indeed socially optimal one.

Yet, expectations of the number of concessionary passengers affect the social welfare. For the purpose of separating this effect, let’s rewrite the social welfare function in the following way:
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In square parenthesis, there is expression not depending on the expectation regarding the number of concessionary passengers. The expectation regarding the number of concessionary passengers defines the transfer only. However, due to the existence of social cost of public funds, as well as lower relative weight being placed on producer surplus, the lower is the transfer the better off is the society. 

4.1.2 Delegated contracting
The two changes PPP establishment brings are, first, delegation of decision making to the agent whose objective function represents the weighed average of the regulator’s and the service provider’s objective functions, that is, to the agent whose objectives differ from social welfare maximization, and, second, ex post informational asymmetry elimination. Note that within this framework the effects of these two changes on social welfare are completely separable: the latter is associated with the effect of change in transfer on social welfare while the former – with the effect of change in tariff on social welfare. Indeed, the variable which represents the source of uncertainty to the regulator – the number of concessionary passengers – defines the transfer only and thus does not enter first order condition for tariff setting. Tariff defined from solving the optimization problem which is different under PPP in turn does not affect the transfer required to compensate the service provider for transporting concessionary passengers. Thus, let’s consider these two effects separately.

The tariff charged under compensatory agreement was proved to be socially optimal one, implying delegation of tariff setting to PPP will result in suboptimal level of tariff and thus will negatively affect social welfare. The effect of delegation of tariff setting to PPP is thus unambiguous.

Note that instead of defining the level of transfer on the basis of expectations regarding the number of concessionary passengers, the regulator would be able to cover the cost of providing the service to actual number of concessionary passengers as informational asymmetry is eliminated with PPP establishment. However, as decision regarding PPP establishment has to be made ex ante, expected transfer has to be involved in defining the expected effect of PPP establishment on social welfare. In other words, the effect of informational asymmetry elimination is defined by the transfer based on expected number of concessionary passengers being substituted by the expected transfer based on actual number of concessionary passengers. It depends on the specification made.

Case 1: Unlimited budget for compensation of concessionary passengers’ transportation 

Under such an assumption, once the actual number of concessionary passengers is revealed, the service provider will obtain the transfer 
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. Expected transfer based on actual number of concessionary passengers is thus 
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 as there is no uncertainty regarding unit product cost of providing the service defined exogenously. However, this exactly equals to transfer based on expected number of concessionary passengers, that is, one paid under compensatory agreement. Consequently, the expected effect of asymmetry of information elimination on social welfare is zero. The reason behind is that the transfer represents the linear function of the number of concessionary passengers in this case (see Graph 1).
The number of concessionary passengers is unobserved by the regulator, although the regulator has a view on the likelihood of the various outcomes of this variable. The number of concessionary passengers has discrete distribution on range 
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Graph 1: Transfer as a function of the number of concessionary passengers (Case 1)
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Thus, there is no stimulus for the regulator to form PPP as asymmetry of information elimination at cost of suboptimal level of tariff due to decision making being delegated to the agent with objectives different from social welfare maximization is expected to bring no change to the social welfare (see Table 6). 
Table 6: Regulator’s trade-off from PPP establishment
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Consequently, within this framework there is no space for PPP.

Case 2: Limited budget for compensation of concessionary passengers’ transportation

Note that under limited budget we understand the case of the regulator being unable to raise enough funds to cover the cost of transportation of concessionary passengers under those realizations of the unknown variable which have nonzero probability to occur. That is, we are interested in the case of available budget being less that 
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 as otherwise we would effectively deal with the case of unlimited budget discussed above.
In this case, the transfer based on the expected number of concessionary passengers is higher than the expected transfer based on the actual number of concessionary passengers. Indeed, transfer represents concave function of the number of concessionary passengers (see Graph 2), and for concave function it is always true that the function of expectation is greater that the expected function. 

Graph 2: Transfer as a function of the number of concessionary passengers (Case 2)
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where the limit on budget is denoted by 
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Analytically: 
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Yet, the transfer paid under compensatory agreement could either be lower than the transfer based on expected number of concessionary passengers or not, both these possibilities being further investigated. 

If under compensatory agreement the service provider is fully compensated for expected number of concessionary passengers,
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so that 
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If under compensatory agreement the service provider is not fully compensated for expected number of concessionary passengers,
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so that
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Thus, we have proved that the transfer based on the expected number of concessionary passengers is higher than the expected transfer based on the actual number of concessionary passengers, meaning PPP establishment is associated with expected reduction in transfer. Yet, as it has been demonstrated above, the lower is the transfer, the higher is social welfare. Thus, it is the positive expected effect of asymmetry of information elimination on social welfare that may serve as an incentive for the regulator to agree on PPP establishment in case of this gain to social welfare not being outweighed by the negative effect of suboptimal tariff being charged as a result of decision making being delegated to the agent with objectives different from social welfare maximization. 
The ownership structure of PPP does not affect the expected positive effect of PPP establishment on social welfare that arises from the asymmetry of information elimination. As in case of the firm’s share in PPP being equal to zero the negative effect under consideration will not be presented so that PPP establishment is social welfare improving, there must exist non-empty set of possible values of 
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, under which the negative effect of PPP establishment on social welfare is no greater than the corresponding positive effect. That is, there must exist non-empty set of possible values of 
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, under which PPP establishment is perceived by the regulator as social welfare improving.

Hence, there is now a space for PPP establishment (see Table 7), implying this framework is more realistic.
Table 7: Regulator’s trade-off from PPP establishment
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There are two effects of PPP establishment on the firm as well. One arises from the delegation of tariff setting to the agent who places greater relative weight on producer surplus than the regulator, and it affects the firm’s profit positively, as it has been proved in Section 3. The effect of asymmetry of information elimination however depends on whether the actual number of concessionary passengers is higher or lower than that the regulator compensates under compensatory agreement (see Table 8 and Table 9).

Table 8: Trade-off from PPP establishment to the firm whose compensation based on the actual number of concessionary passengers must have been lower
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Such a firm is negatively affected by the asymmetry of information elimination as a result of PPP establishment. Consequently, nonzero share in PPP is required by the efficient firm for the positive effect of the greater relative weight being placed on producer surplus in decision-maker’s objective function to just outweigh the negative effect of the asymmetry of information elimination. There is thus a range of possible levels of 
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, which could even be empty, under which increase in the firm’s profit over the status quo level is achieved. Consequently, there is a scope for no offer to be made by the service provider in case the range of those values of 
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 that correspond to the firm being not worse off from PPP establishment being empty or not overlapping with the range of those values of 
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 that correspond to social welfare improvement from the regulator’s perspective.

Table 9: Trade-off from PPP establishment to the firm whose compensation based on the actual number of concessionary passengers must have been higher
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As opposed to the previous case, such a firm benefits from the asymmetry of information elimination. Consequently, even zero share in PPP makes the firm better off from PPP establishment. Thus, any share in PPP is profit-increasing for the firm. Hence, in case of inefficient firm there is no scope for the offer not to be made.

Note that in case the transfer based on expected number of concessionary passengers is fully raised under compensatory agreement, the fund that the regulator can raise to compensate the firm for transporting concessionary passengers is not known to the service provider. Thus, the firm has to make the decision regarding the share in PPP it would offer on the basis of his perception of this variable. The higher is the budget the service provider accounts for, the lower is the difference between the expected transfer based on actual number of concessionary passengers and transfer based on expected number of concessionary passengers, thus, the lower is the expected increase in social welfare from asymmetry of information elimination implying the lower is the share in PPP the service provider could retain for itself so that the regulator would accept his offer. 
This conclusion implies the service provider is faced with a following trade off. On the one hand, if he overstates the budget he would loose the opportunity to offer a higher share for itself so that his offer would not be a profit-maximizing one. On the other hand, if true budget would turn out to be higher than one on the basis of which the offer has been made PPP would be rejected to be established. Hence, this framework gives rise to rejected offers.
Proposition 4: If the monopoly being compensated for servicing concessionary passengers in accordance with the regulator’s expectation of this variable, then there is a scope for rejected offers

Proposition 5: If the potential to raise funds for the purpose of compensating the service provider for concessionary passengers’ transportation is reduced, then there arises a possibility that the rejected offer will be accepted next time
It must be noted that within this framework the service provider could never loose even though there is private information on behalf of the regulator. In case of the offer being rejected he is as well of. In case of the offer being accepted he is better off. Indeed, the service provider obtains higher tariff anyway. If actual number of concessionary passengers is lower than the expected figure he could either be compensated less yet fully, what he has accounted for when deciding on optimal share in PPP, or the same in case of available budget being even lower. If actual number of concessionary passengers is higher than the expected figure he would have to be compensated more but even if not being compensated fully he would be compensated not less than before.

It must be noted that we model the case when actual number of concessionary passengers is unknown to the regulator ex ante. Indeed, even after 2006 when so called monetization of non-monetary benefits revealed actual use of public transport by almost all categories of privileged passengers, rather significant part of demand for transportation (especially from the railway workers who travel for free) remains uncertain prior to the establishment of trusting relations in the form of PPP.
There would be no incentive for monetization within the framework where there is no expected gain from informational asymmetry elimination, that is, under the assumption that the regulator could always raise funds to cover the cost of providing the service to concessionary passengers. This result adds to the conclusion that such modeling is unrealistic.

Note that monetization offers a possibility to reduce asymmetry of information on the regulator’s side at no cost. As soon as the assumption that the regulator could always raise funds to cover the cost of providing the service to concessionary passengers is avoided, monetization turns out to be purely beneficial for the society in expected terms. Consequently, within such a framework the motivation for the regulator to propose monetization is provided.
With PPP creation, informational asymmetry elimination comes at cost for the society in the form of suboptimal level of tariff. Consequently, the knowledge of future monetization that allows reducing informational asymmetry at no cost could have become the reason for the observation of the process of PPP establishment to slow down prior to the year 2006.

 
4.2 Fare-dodgers
Additional factor that provides a space for PPP creation even in the absence of the asymmetry of information is considered in this work. It is volume of fare evasion – the factor which has not been sighted in any relevant papers yet.
Within this framework we deal with two types of demand for the service:
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where 
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 stands for the demand of obedient passengers and 
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 stands for the demand of free-riders.

Note that while demand of obedient passengers is downward sloping as usual, demand of fare-dodgers is upward-sloping reflecting the positive relationship between the tariff charged for the service and the number of free-riders. What is crucial is that 
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. This inequality allows modeling the relationship between the two categories of passengers under consideration correctly. Indeed, reduction in the number of obedient passengers following the increase in tariff is only partly explained by some obedient passengers having decided to become free-riders as some of them simply switch to using other means of transport. Increase in number of obedient passengers following the reduction in tariff is only partly explained by some free-riders having decided to become obedient passengers as some new passengers who have not previously used the service would decide to enter. Consequently, the overall demand for the service is downward-sloping yet steeper than the demand of obedient passengers:


[image: image168.wmf](

)

(

)

(

)

P

b

b

a

a

P

Q

2

1

2

1

-

-

+

=




4.2.1 Centralized contracting

There are two sources of the influence of the existence of free-riders on social welfare. First, fare-evasion affects social welfare negatively via producer surplus as it results in the service provider undertaking the costs of providing the service yet not obtaining revenues and thus adds to negative operational profits of the monopoly. Second, fare-dodgers are essentially users of the service whose corresponding benefit thus has to be accounted for in consumer surplus calculation affecting social welfare positively.
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Fare-dodgers problem is of particular importance in Russia, making up around 10-30% of users of the service under consideration. 
Table 10: The scope of fare-evasion in suburban railway transport sector in Russia
	PPP
	Number of fare-dodgers

(%)
	Average monthly wage in Russian regions in the year  2010

	Sverdlovskaya
	3 (09. 2012)
	19674,7

	Yuzhno-Uralskaya
	7 – 13 (09. 2012)
	17388,4

	Moskovsko-Tverskaya
	22 (10. 2012)
	25502,1

	Central
	10 – 30 (05. 2012)
	40479,2

	Nord-West
	15 – 35 (03.2012)
	27618,1

	Saratovskaya
	15 – 25 (06. 2012)
	14592,3

	North
	5 – 7 (09. 2012)
	21263,3


Source: the Federal State Statistics Service

The Dementiev, Zaitseva (2013) study on social capital in the sector of suburban railway transport in Russia has revealed that fare-evasion does not depend on the size of fines and on-route ticket inspection intensity. In fact, the only effective measure that triggers passengers behavior and forces them to pay for the journey proves to be access prevention via tourniquets. Thus the reason for such a figure is that the installment of tourniquets by RZD is somewhat problematic when railway stations belong to local authorities.
That is, in Russia volume of fare-evasion depends on the level of control discretely rather than continuously: the two possible realizations occur, fare-evasion taking place in accordance with the demand function written above and no fare-evasion. Thus, instead of introducing control variable we would assume that for certain fixed amount 
[image: image173.wmf]F

 access of free-riders to the service could be completely technically blocked by tourniquets. It must be emphasized that under no fare-evasion we understand previous free-riders entering the pool of obedient passengers rather than leaving, that is, overall demand for the service becomes comprised of obedient passengers only. 
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As nominator is increased by 
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 while denominator is reduced by 
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, both nominator and denominator remaining positive, tariff is increased as a result of access to the service by free-riders being blocked. This result is an intuitive one. Before the tariff representing the solution to social welfare maximization problem was set at such a level that marginal loss to consumer surplus from tariff increase was equal to marginal gain to producer surplus from tariff increase multiplied by 
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. With free-riders having turned into obedient passengers, marginal gain to producer surplus from higher tariff weighted by 
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 increases exceeding the corresponding marginal cost to consumer surplus which is unaffected by the change. Consequently, higher tariff becomes socially optimal.

At the absence of fixed cost blocking the access of free-riders to the service will be purely beneficial to the society. Indeed, it is in power of the regulator to leave the tariff unchanged, and under the unchanged tariff the only change to the social welfare would be increase in revenue of the service provider as those who had previously used the service for free would start to pay for it. The decision of the regulator to change the tariff could only be motivated by further improvement in social welfare it would introduce.

However, the regulator may decide not to block the access of free-riders to the service in case the social cost of the funds required for this purpose is higher than the increase in social welfare the change under consideration would introduce:
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4.2.2 Delegated contracting
As it has been stated above, there exists an option for the regulator to block the access of free-riders to the service at some fixed cost which it however does not exercise. It seems that the gain to social welfare that arises from free-riders turning into obedient passengers is lower than the social cost of that fixed amount required to block the access of free-riders to the service. 

However, the change under consideration could become socially optimal in case of the fixed amount in question being borne not by the regulator but by the service provider. Indeed, blocking the access of free-riders to the service is less costly in social welfare terms when being incurred by the service provider than by the regulator - 
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. Yet, the tariff charged would be the same as in case of the change under consideration being undertaken by the regulator as FOC of tariff setting is independent of who incurs the fixed cost of blocking the access of free-riders to the service. 
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Yet, in order to allow for the fixed cost in question being borne by the service provider it is necessary to establish PPP, implying the change under consideration could only come at cost of suboptimal level of tariff as a result of delegating the process of decision making to the agent whose objective function represent the weighed average of social welfare and producer surplus, that is, whose objectives differ from social welfare maximization. Indeed, under information being symmetric the tariff set by the regulator is socially optimal one. 
The higher is the share of the service provider in PPP, the greater is the negative effect of PPP establishment on social welfare that arises from the delegation of decision-making to the agent whose objectives differ from the social welfare maximization. Yet, the ownership structure of PPP does not affect the positive effect of PPP establishment on social welfare that arises from turning fare-dodgers into obedient passengers. As in case of the firm’s share in PPP being equal to zero the negative effect under consideration will not be presented so that PPP establishment is social welfare improving, there must exist non-empty set of possible values of 
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, under which the negative effect of PPP establishment on social welfare is no greater than the corresponding positive effect. That is, there must exist non-empty set of possible values of 
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, under which PPP establishment is perceived by the regulator as social welfare improving.

All in all, within the given framework there is a space for PPP establishment (see Table 11).

Table 11. Regulator’s trade-off from PPP establishment 
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Even in the absence of PPP, it may be beneficial for the service provider to incur the fixed cost of blocking the access of free-riders to the service. There are two reasons for this. First, it is cheaper for service provider than for the regulator to incur the fixed cost in question - 
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. That is, the loss to the monopoly incurred in order for the access of free-riders to the service being blocked is lower than that to the regulator. Secondly, the gain to the monopoly from the access of free-riders to the service being blocked is higher than that to the regulator. In order to demonstrate this, skip the fixed cost of undertaking the change in question. As increase in social welfare as a result of the access of free-riders to the service being blocked is accompanied by reduction in consumer surplus due to the increase in tariff, producer surplus when being weighed by 
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 is increased by more than social welfare when the change under consideration takes place. Consequently, producer surplus is increased by more than social welfare when the change under consideration takes place: 
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Combining the two effects: 
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In fact, as soon as the regulator finds it socially optimal for the access of free-riders to the service to be blocked by the service provider, it is beneficial for the service provider to incur the fixed cost of blocking the access of free-riders to the service even at the absence of PPP: 
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. Consequently, as soon as there is a space for PPP establishment, the service provider benefits no matter of its share in PPP, in other words, any share in PPP is profit-increasing for the firm. Hence, there is no scope for the offer not to be made (see Table 12).

Table 12: The firm’s trade-off from PPP establishment
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Note that the absence of private information on behalf of the regulator makes the service provider perfectly aware of the regulator’s reaction on any offer it makes. Consequently, given framework provides no space for such offers from the service provider that would be rejected by the regulator. 

5. Conclusions

This paper develops a conceptual framework for the analysis of the establishment of trusting partnerships in the form of PPP in public sector. We contribute to the existing literature on PPP by making an organizational choice endogenous in a sense that local authorities are free to accept or reject the offer to partner with the regulated firm. This modeling approach differs from the story of regulatory capture because tariff setting is delegated to a third agent (PPP) that has no private interest. In essence, PPP is viewed as a specific institutional arrangement that aims at maximizing the composite objective function to determine tariff. Under trusting relationships within PPP the firm’s hidden characteristics are also revealed. Thus this strategic interaction between the agents creates the room for social welfare improvement through PPP. The standard regulatory problem of optimal tariff setting under hidden information about the firm’s cost becomes a subgame of the ‘regulatory bargaining game with delegation’. 

The very presence of loss-making firms in the sector of public service provision (so called status quo) when socially desirable tariff is set at the level below economically optimal one and subsidies from the budget are insufficient to cover all the losses resulting from such a regulation, is captured in the model in the following way. First, we take a standard regulator’s objective function which is commonly used in the literature with lower weight on the firm’s profit reflecting certain redistributional concerns of the state. Second, we impose budget constraint and assume it to be binding reflecting the case when the lack of public funds affects organizational choice in the sector. By introducing further the asymmetry of information regarding firm’s costs we create a certain room for bargaining between the firm and regulator. Then we define conditions for PPP arrangements to become an equilibrium outcome in the above mentioned bargaining game. 

For the sake of tractability of the model we use a number of simplifying assumptions about linear demand function and constant unit cost of services. Nevertheless, the descriptive power of the model goes beyond the case of establishment of PPPs in suburban railway passenger sector in Russia. Being able to account for the diversity of different organizational choices in this sector the model has broader applications and implications. 

In the Basic model service provider was assumed to have private information about its cost. In Extension 1, we assume that regulator is uncertain about demand and consider an isolated effect of this assumption by making the firm’s cost known to regulator. To illustrate this assumption we introduce concessionary passengers that are deemed to be compensated from the budget. The corresponding budget constraint may or may not be binding. In the latter case the firm is unaware about the sufficiency of public funds that becomes a hidden characteristic of the regulator. Thus, two-sided asymmetry of information is captured by these modeling assumptions.

In Extension 2, we return to initial assumptions with no asymmetry of information but introduce a specific class of consumers that illegally escapes from paying for the service and thus is not eligible for any compensation from the budget. It is socially optimal to enforce obedient behavior of such passengers. It is cheaper for the firm than for the regulator to block the access of fare-dodgers to transportation service due to the social cost of public funds. However, the legislative status of passenger transportation as a public service that is ought to be provided on a non-excludable basis prevents the firm from just blocking the access without partnering with local authorities. Consequently, even complete information case allows for the bargaining process over PPP. 

Information structure of the basic model and its two extensions is summarized in the table below. 
The need to reveal its private information under PPP arrangement may make it reasonable for the firm not to enter the bargaining game. This is the case of the Basic model and Extension 1 only. Furthermore, Extension 1 introduces hidden information on regulator’s side, thus making potentially optimal for him to reject the firm’s offer. Specifically, the regulator may not wish to reveal its budget constraint in order to escape from mandatory compensation of concessionary passengers.

Table 13. Properties of the basic model and its two extensions

	
	Basic Model
	Concessionary passengers
	Fare-dodgers

	The firm has hidden information
	+
	+
	-

	The firm can escape the game 
(no offer is made)
	+
	+
	-

	The regulator has hidden information
	-
	+
	-

	The regulator can reject the offer
	-
	+
	-


Under all three specifications, the service provider was shown to unconditionally benefit from PPP’s establishment, what explains the motive for RZD to strive for entering partnership relationships with the local authorities. It is somewhat counterintuitive that the effect of PPP establishment on consumer surplus is generally negative as regulator favors consumers relatively more than the firm in his welfare maximization problem. The actual effect on social welfare is ambiguous apart from the case with complete information (Extension 2).

Table 14. Comparative statics when PPP is established

	
	Basic Model
	Concessionary passengers
	Fare-dodgers

	CS 
(consumer surplus)
	( in most cases

( in case of very cost efficient firm
	(
	(

	PS 
(profit)
	(
	(
	(

	W 
(welfare)
	((
	((
	  (

	P 
(tariff)
	( in most cases 
( in case of very cost efficient firm
	(
	(


The developed theoretical model and its extensions shed some light on the process of PPP establishment. It rationalizes two important reasons for the delay in the implementation of railway reform in the sector of suburban passenger transportation in Russia at the regional level. We claim that in the regions where status quo is retained the offer to establish PPP was either not made by RZD or rejected by local authorities. The model also explains how different ownership structures in the established PPPs may be formed. The analytical framework we elaborated allows us to account for the diversity of organizational choices in public sector.
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� EMBED Equation.3  ���








� See Vining ans Boardman (2008), Boardman and Vining (2012) for intuitive rather than theoretical alternatives


� See also Iossa and Martimort (2012), Hooper (2008).


� Although our work is not concerned with optimal risk allocation, Phang  (2007), Eriksen and Jensen (2010), Alexandersson, Nash, and Preston (2008) represent appropriate sources of the literature on this topic


� Chong et al (2006) focus on organizational choice as well, yet describing rather than modeling it


� see Laffont and Tirole (1991), Laffont and Martimort(1999), Martimort (1999)





� Note that implicit assumption employed is thus that nominator of optimal tariff expression is less than 0


� see Bernardino, Hrãebícãek and Marques (2010), Maffii and Parolin (2010), Meersman, Pauwels, Van de Voorde, and Vanelslander (2010) for further considerations regarding marginal cost pricing 


� Note that the condition � EMBED Equation.3  ��� holds for this framework as well


� This result is less obvious as the profit of the efficient firm represents concave function of deviation of actual unit cost of providing the service from its expected level. The reason behind is that in case of the efficient firm the tariff increases when switching to asymmetric information framework. As soon as the tariff reaches its monopolistic level, further increase in the tariff would negatively affect the profit, however, the profit could not fall below zero what takes place when the tariff is so high there would be no users of the service. Yet, zero profit is still higher than negative one the firm would obtain if operating under symmetric information. Thus, the efficient firm benefits from operating in asymmetric information framework.  


� We avoid the problem of regulator defining optimal tariff within incomplete information framework as the utility of concessionary passengers does not enter FOC





33

[image: image200.wmf](

)

(

)

(

)

T

b

b

a

ppp

+

-

-

-

-

=

2

2

2

1

1

y

y

q

y

p

[image: image201.wmf](

)

(

)

(

)

T

b

b

a

ppp

+

-

-

-

-

=

2

2

2

1

1

y

y

q

y

p

_1432916554.unknown

_1433081657.unknown

_1433141779.unknown

_1433142032.unknown

_1433162330.unknown

_1433164048.unknown

_1433159149.unknown

_1433141956.unknown

_1433142016.unknown

_1433082168.unknown

_1433135247.unknown

_1433136581.unknown

_1433141630.unknown

_1433135255.unknown

_1433082409.unknown

_1433082630.unknown

_1433082811.unknown

_1433082517.unknown

_1433082177.unknown

_1433081842.unknown

_1433082063.unknown

_1433081814.unknown

_1432990881.unknown

_1432991865.unknown

_1432996037.unknown

_1433000282.unknown

_1433020936.bin

_1432996049.unknown

_1432999042.unknown

_1432991910.unknown

_1432991928.unknown

_1432991941.unknown

_1432991889.unknown

_1432991665.unknown

_1432991675.unknown

_1432991833.unknown

_1432991652.unknown

_1432930368.unknown

_1432969482.unknown

_1432988182.unknown

_1432989316.unknown

_1432987993.unknown

_1432930376.unknown

_1432929995.unknown

_1432930166.unknown

_1432929987.unknown

_1432920530.unknown

_1432072875.unknown

_1432796341.unknown

_1432797273.unknown

_1432798570.unknown

_1432905017.unknown

_1432912859.unknown

_1432912871.unknown

_1432905070.unknown

_1432912709.unknown

_1432905059.unknown

_1432904940.unknown

_1432905015.unknown

_1432904228.unknown

_1432797351.unknown

_1432797798.unknown

_1432797807.unknown

_1432797506.unknown

_1432797309.unknown

_1432796855.unknown

_1432797161.unknown

_1432797265.unknown

_1432796491.unknown

_1432796498.unknown

_1432796535.unknown

_1432796433.unknown

_1432634762.unknown

_1432656324.bin

_1432656401.unknown

_1432796319.unknown

_1432656402.unknown

_1432656328.unknown

_1432656398.unknown

_1432656400.unknown

_1432656329.unknown

_1432656326.unknown

_1432649634.unknown

_1432656307.unknown

_1432656318.unknown

_1432656320.unknown

_1432656314.unknown

_1432651238.unknown

_1432653006.unknown

_1432654503.unknown

_1432654543.unknown

_1432650185.unknown

_1432636854.unknown

_1432649217.unknown

_1432649232.unknown

_1432636809.unknown

_1432626614.unknown

_1432626870.unknown

_1432628582.unknown

_1432626643.unknown

_1432626525.unknown

_1432626562.unknown

_1432073967.unknown

_1432075954.unknown

_1432073798.unknown

_1431264925.unknown

_1431809626.unknown

_1431992908.unknown

_1431993176.unknown

_1432072853.unknown

_1432072866.unknown

_1431992925.unknown

_1431992678.unknown

_1431992818.unknown

_1431982875.unknown

_1431811036.unknown

_1431811193.unknown

_1431811021.unknown

_1431270273.unknown

_1431801213.unknown

_1431809615.unknown

_1431709182.unknown

_1431272491.unknown

_1431265296.unknown

_1431270204.unknown

_1431270150.unknown

_1431264997.unknown

_1431009940.unknown

_1431010247.unknown

_1431264900.unknown

_1431264911.unknown

_1431264815.unknown

_1431010310.unknown

_1431010028.unknown

_1431010084.unknown

_1431009952.unknown

_1431009692.unknown

_1431009936.unknown

_1431009682.unknown

