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Abstract: 

This thesis analyses the tactical usage of PPPs in an environment in which politicians are constrained by a balanced budget rule and are uncertain about their reelection. PPPs are characterized by the bundling of the various stages of a project and are an alternative to a traditional way of procurement in which these various stages are unbundled. The choice for a certain type of procurement is tactical if it is not optimal to choose this type from a social welfare perspective but is so from the interests of the politician involved. It will be shown that indeed such tactical usage will occur. This is the result from a monetary shift towards the current budget in case that a PPP is chosen. Since the politician is not able to use debt for this purpose he will try to find other instruments of which PPPs are an example. Because the politician, who decides on the type of procurement, can decide on this budget it is in his interest to choose for this transfer and as a result for this type of procurement. As a result PPPs will be used too often.  
Introduction
In the media you often can read about problems with the realization of large infrastructural projects. At the start of such projects the process seems well researched and with a shining future. Politicians and developers are keen on the arrangements made and are clear and sure that such projects will help the development of a certain region or city. While politicians show their ability to keep their eye on the long term and civilians’ mobility will be improved, the developers are keen to execute a project to earn a nice profit.

However, this only is the atmosphere at the start. Often, after the start of the project it appears that the contracts signed are not that workable after all. Problems with the construction of the project or other facets regarding the preparation of the usage of such infrastructure are starting to arise. Risks regarding the project are underestimated and seem to result in this mismatch. As a result the budgeted costs are crossed and the time in which the project is destined to be finished is not enough. Instead of being celebrated, responsible politicians are questioned about their role in the projects. 

A potential partial solution for the problems with this kind of projects and other complex public financed projects in general, in which it is not by far possible to make a complete contract, is the usage of public-private participations (PPP). PPP is a form of public procurement which followed the privatization policies that were initiated in the eighties. The idea of this type of procurement is to introduce private incentives in services which were not suitable for privatization (Grout, 2008). The key feature of PPPs is the bundling of the various stages, which together form execution of a certain project, so for example the building and the operation stage, by temporarily transferring ownership. This bundling leads to the internalization of the effects of certain actions during one stage on the outcome during another. A higher investment during the building may for example lead to lower costs in the operating stage which could make such an investment efficient from an overall perspective. If such an investment can’t be contracted and if the builders have no interests during another stage, the builders may not engage in such efficient investments.

The evidence on the usage of PPPs is mixed (Iossa and Martimort, 2008). For example studies in the UK found evidence on the reduction in costs and shorter time in which projects are ready for usage. On the other hand studies found that the usage of PPPs had a negative effect on the prices of water in France. Because of a lack of data on the effects of the usage of PPPs, since they are relatively new, it seems hard to make any conclusive statements about their results.
The increase in the usage of PPPs has also resulted in the growth of literature on this topic. The main focus of this literature is how PPPs change the incentives for the private parties involved. They therefore focus on how and when PPPs are an efficient way to provide these various services. The advantages and disadvantages between the traditional ways of provision of such services and of PPPs are compared. Potential advantages of PPPs, besides the bundling and the internalization of the effects of investments as a result, are the release of public funds as a result of the usage of PPPs and the better managing of finance by private firms than the government is able to.  A potential disadvantage is the frequent occurrence of renegotiations when PPPs are used.

However, in this thesis I will focus on the political economy effects of PPPs and whether politicians will decide on PPPs tactically. There is tactically usage of PPPs if a politician decides on using a PPP for the procurement of a certain project where from a social welfare point of view it would be better to do so by the traditional, unbundled, way of procurement, or vice versa. For this to happen it has to be true that a politician’s interest does not align with social interests and other interests matter for a politician. 

One way in which the decision for a certain kind of provision may influence the politician’s interests is by the relative influence of a certain way of procurement on the budget. A certain form of provision will have a particular effect on this budget, since the cost structure and the level of quality will differ among these different types of procurement. 

This influence on the current budget is especially of importance if a politician is not certain of being reelected. In this case he cannot decide on how the budget is spent after the next election. If another politician will be in office after this election he will be likely to spend the budget in a different way than the current politician in office would do and like. This suboptimal spending will make the current budget more important for the current government and will give this government an incentive to transfer money from tomorrows to today’s budget using debt.

If a politician would be able to spend as he likes, without being punished, there would be no problem with deciding tactically on a certain kind of procurement. In this case he would just increase the level of debt. But because the instrument of debt was often used for political economy goals, for example to increase spending to please voters in the period before an election, lots of countries now have budget restraints. This results in governments not being able to set the level of debt as they like. 

As a result of such a restraint politicians try to find other ways to make it possible to increase spending in the current period. Because of the cost effects of a certain kind of procurement the decision for PPPs may be an instrument for this goal. So what I will analyze in this thesis is whether such a budget rule may change the point at which a politician is indifferent between procurement by a PPP or the traditional unbundled way of procurement and therefore whether types of procurement are chosen tactically.

The plan of my thesis is as follows. In the next chapter I will present some literature on PPPs. In this chapter some reasons for the usage of PPPs are mentioned, some basic features of PPPs are shown and some political economy effects of PPPs will be discussed. 

In the third chapter I will present my model. I first will show how the usage of a PPP will influence the costs and quality of a certain project. For this I will use a model developed by Hart (2003). Then I will show whether politicians may use PPPs tactically in a setting with a balanced budget rule. I will do this by comparing their decision in a situation in which there is and in which there isn’t such a balanced budget rule. To analyze this I will use a model developed by Tabellini and Alesina (2009). 

Literature and Backgroundxe "Literature and Background"
In the last decennia we have seen a shift in the scope of the government in the procurement of certain services. Before this shift there was not much aversion to ownership of firms by the state to combat market imperfections. But with the growth of evidence that state ownership has large negative effects on the outcomes of services provided and developments in the theories of ownership and of contracting there has been a change in the perspective on this position (Shleifer, 1998). Since then it is acknowledged that a change in ownership has large effects on the incentives the different parties involved will face. This is of course only true for cases where there is a problem with the contracting of a certain service. If every aspect of such a service can be contracted, a government owning certain assets needed for providing those services can specify what the subcontractor needs to do. This subcontractor then isn’t able to do less than specified in the contract and cannot deliver a poor service without being punished.

However, this almost never is the case. So because of these incomplete contracts ownership does matter as incentives depend on ownership. If ownership is with the government a subcontractor will make as little effort to innovate and to keep costs down. The advantages of these innovations and costs reductions would not be totally in favor of this agent. The implementation of such innovations should be agreed on by the principal, the government. The need for such agreements makes it likely that the advantages of such innovation will be shared. However, with a change in ownership this would not be the case. In this case the private owner does not have to share the advantage. Shleifer (1998) therefore concludes that ownership in almost every case should be in the hands of a private partner. This is even the case in a situation where there is potential monopoly power: in this case government should only regulate this market. The only case in which government ownership is a better solution is when the cost reduction made by subcontractors would have huge effects on the quality of a service which is also not contractible. In these cases ownership by the government would be better.

When looking at the history of the privatization of public services in the last decennia it seems the case that first there were a lot of full privatizations and only afterwards PPPs developed as a model for the procurement of formerly public goods. There seem to be both economic and political reasons for the rise in privatizations (Grout, 2008): except for an increase in the efficiency of procurement another goal was the raising of funds by selling assets. The impact of the usage of PPPs on the budget will be discussed later on. 

One reason for the former increase in full privatizations is that the services that went private first were more suited to be privatized without the government being involved. A market on which companies were privatized all over Europe is the market of telecommunications. Privatizations on these markets were very successful everywhere and are seen as the success story of privatizations. On this and other markets companies did better when privatized even with the government at ‘arm’s-length’. The reason why these were public had nothing to do with economics. After these well suited services were privatized PPPs started to become more common. In this way governments could still keep some control on them and in case there was not a very good market value still had a mechanism to insert private incentives. Another reason for PPPs instead of full privatizations was the public’s concerns about the consequences of full privatizations on financial and distributional aspects. PPP’s were therefore a better option to initiate private incentives in the procurement of certain projects without losing the public’s support.

Another explanation for the sudden growth in PPPs is that politicians have used them to free funds. These freed funds could be used for other spending while certain public services still were provided. Engel et al. (2008a) however show that, assuming that with the collecting of taxes there are some extra costs involved in the form of a higher withdrawal of money from society, this will not happen. The idea of PPPs leading to freed funds is that the usage of this type of procurement would lead to private investments which otherwise would have to be made by the government. However, another effect of PPPs is that the user fee revenues are also in favor of the private contractor involved. So from a budgetary perspective there are two adverse effects. Engel et al. (2008a) show that these effects offset against each other.  Therefore the usage of PPPs will not free funds.

Other reasons for the usage of PPPs are also mentioned. PPPs would for example lead to the delegation of finance towards private firms that, in contrast to the government, are subjected to the discipline of the market (Engel et al., 2008b). This however is also true in the case of full privatization. In other cases a public intermediate is necessary (Grout, 2008). This for example is the case when the users of a service have an income too low to be charged.  Another case is when the government is the only purchaser of a certain service, which for example is the case with the production of army equipment. Also the nature of the service can make it more practical to have the government involved. This kind of argument can be given by an integrated system as the railway system. In this case a public intermediate can make it easier to make sure that the various parts of such a system will integrate more smoothly. Private negotiations may otherwise be hard, especially if some parties of such a system may benefit less because of integration.

Another claim about PPPs is that they have a positive effect on the cost overruns that normally occur with projects that have a large investment before it can be provided. These cost overruns are said to be smaller with PPPs than with traditional procurement. However, Dewatripont and Legros (2005) show that this cost overruns can be optimal. This can be the case since cost overruns may be the result of a more flexible contract. If ex ante it is tried to minimize the chance of a cost overrun by making a contract as complete as possible this can result in not being able to react on exogenous disturbances of a macroeconomic kind or the changes in desires of the various parties involved. This trade-off should be taken into account. 

From this reasoning it can also be derived when costs overrun are most likely. Dewatripont and Legros (2005) show that if there is little competition during the bid for a certain project that should be executed it will be more likely that the bidders will be able to extract more rents from the project, as a result of market power. The inverse is true if there is a lot of competition for a certain bid. With this higher level of competition and lower level of rents for the private party involved the deciding government has an incentive to specify and to commit to a certain contract to avoid paying rents when renegotiations are necessary. So with low competition ex ante it seems likelier that cost overruns occur. This argumentation is not only valid in case of PPPs and should be true in case of traditional procurement.

Basic features of PPPs

Although PPPs can come in a lot of forms there are certain features that seem to be essential. One of these is the bundling of various stages of a project. Although there are a lot of different combinations in which this bundling can take place
, this bundling leads to an internalization of the effects that materialize in other stages. So if an investment in one stage has effects on another stage this will only be taken into account if the one responsible in the first is also in the second. During my discussion on the model I will further work out the effects of bundling in contrast to no bundling.  

Another often mentioned feature of PPPs in the literature is the transfer of risk to private parties with procurement by PPPs. The projects in which PPPs are often used contain a lot of uncertainties. One reason for this is the complexity of such projects. During the execution of a project it is very likely that disappointments will occur. Unforeseen as such disappointments are by definition, it is very hard to take account of them before making a contract. Another reason for uncertainties is the length of a contract. During the long period of the contract factors that will influence costs, such as the prices of commodities, will change. This again will lead to uncertainties which are hard to capture ex ante. 

When we look at the traditional literature on risk-sharing it is said that the least risk-averse should take all the risk. The argument could be made that the government is less risk-averse than a typical private party involved in such a project. This is because of the smaller likelihood of a government going default. This would make a PPP with a private party baring more risk less attractive. If the private party faces more risk he should be paid a higher risk-premium.

We can however distinguish two different types of risks: endogenous and exogenous uncertainties. With endogenous uncertainties one of the parties involved has influence on it. An example is the material used for construction of a road. A higher quality of this material will lead to a better road which will be used more often. An example of an exogenous form of uncertainty is the level of inflation. This level will influence the costs, and as a result the profit gained, but is not influenced by either party involved. 

The problem with a government bearing all of the risk is that it takes away the incentives for a private party to have a higher level of effort. So there is a trade-off between incentives and paying a risk premium by the government. We can therefore expect a certain level of risk-sharing dependant on various circumstances. With a higher level of exogenous uncertainty the risk born by the private will be lower (Dewatripont and Legros (2005)). It also would be better to make a contract flexible on exogenous factors. For example the price that the operator of a certain service could charge should depend on the price level. In such a way the potential profit gained by the contactor would be a better measurement of the effort he has shown.

An ideal contract would give a private party the right incentives to maximize effort and therefore would solve the problem of uncertainties that are endogenous for him. 

To make sure exogenous uncertainties would not hurt him; a flexible contract should be needed. Such a contract would not be a lump sum contract in which the bid is simply a certain amount of money but one that would be adjusted if circumstances change, as Sadka (2007) proposes. Such exogenous uncertainties from the perspective of the private party are not all exogenous for the government. It can for example be the case that the expectations of a certain project change severely because of the behavior of a government. New regulations on safety or environmental standards may have large effects on costs and potential revenues. By using a flexible contract a contractor is protected by such behavior which will lead to lower uncertainty.

One obvious way in which there is risk with the provision of a service is with the risk on demand. Using a private partner for this provision makes it possible for the government to transfer this risk. Iossa and Martimort (2008) recognize three mechanisms in which demand risk can be shared. The first is to use user charges. In this way a contractor gets his pay via the user and therefore all demand risk is borne by the contractor. Another way is by payments for usage in which the contractor gets his money from the government. In this case it depends how much the contractor is paid in relation to the number of users. A third way of payments is on availability. In this case there is no demand risk for the contractor but he only has to make sure that the service can be used.

Other mentioned features of PPPs are the temporary transfer of ownership of assets (Engel et al. 2008b) and the long term of the contracting (Iossa and Martimort, 2008). While the latter can also be said for the operation stage if procurement is done in the traditional way it is the combination that makes it typical for PPPs. Normally these assets are transferred back to the government at the end of the contract. In cases in which this is not done procurement is done by a (regulated) privatization.

Political economy effects

Besides its effects on the efficiency there are also some motives from a political economy point of view to use PPPs. This is the case since a choice of whether or not to use a PPP will affect the overall budget of a politician. With a benevolent politician this wouldn’t cause any trouble: he would try to maximize the voters’ utility and therefore would only choose for a PPP if this was optimal. So in this case an inefficient usage of PPPs could only be the result of uncertainty or incompetence. 

However, when the assumption of benevolence is left other interests may also matter. As said before, the choice for a certain method of procurement will influence the politicians’ budget. On how politicians set their level of budget and therefore the level of debt, and the political economy reasons which affect this choice, there is a large body of literature, resulting from the increase in debt levels in seventies and eighties last century. Important models by Persson and Svensson (1989) and Tabellini and Alesina (1990), TA from now, predict that politicians will create a socially suboptimal budget level to bind future governments. With Persson and Svensson (1989), whose model only contains one public good, this will even lead governments in favor of a small budget to have large debt levels.

The model I will use in my analysis however is TA’s. TA analyzes what will happen if a politician, as represented by the median voter, does if he behaves rational in a two period model. In their model it is possible to have an intertemporal transfer of funds by using debt which can be both positive and negative. Overspending in the first period would lead to an equally lowered budget in the second, and vice versa. In the model the budget can be spend on two products, which have a decreasing marginal utility with an increase in consumption, and different politicians would prefer a different division of the budget on the two products. The uncertainty about the second period’s median voter also makes the consequential division of the budget on the two products in that period uncertain. Since the first period’s median voter has unique preferences regarding this division, a different median voter will have other preferences. It may therefore be in the first period’s median voter his interest to transfer money towards the first period. Debt can be used as an instrument for this. So with the possibility of debt he potentially could increase his utility and will do so. 

The economic rationale behind this is as follows: although a higher consumption today lowers the marginal utility of the products consumed today, there is a suboptimal division of the budget in the second period which still may justify debt. Since there would be no suboptimal division of the budget in the second period if the median voter of the first period would be sure to be reelected in this case he would equal the budgets of both periods. TA’s model also shows that the level of debt will increase with a higher difference between the median voter today and the expected median voter after the elections. This is the result from an even more suboptimal expected division of the budget over the two products after the next elections. TA therefore predicts that an increase in polarization leads to a higher level of debt. From their model it also can be concluded that in a system, in which only a few parties will participate in an election, debt will increase with a higher likelihood that reelection will not take place. 

However, from a social welfare perspective these positive levels of debt aren’t optimal. This is the case since a higher consumption of one of the two goods within a certain period will lead to a lower marginal utility of this product. And since this lower level of marginal utility will not be matched by an equal increase in marginal utility tomorrow it would be socially optimal if the budget in both periods would be equal. 

Besides theoretical studies also empirical studies have shown that this mechanism will occur. Sutter (2002) acknowledges that studies have shown ambiguous results on this topic, although this may be the result of differences in model specification. He however concludes that there is a positive effect on the level of debt both as a result of polarization and as a result of lower chance of reelection. Although he does not find such a relation using a between-subjects test, a test comparing various data of different countries, he does so with a within-subjects test. Since the higher importance of this latter test, because the problem of incomparability between countries is lost with such a test, he concludes there is such a relation.

As a solution to this problem TA proposes to implement a budget constraint so the first period politician would not be able to get extra budget via debt. With this budget constraint the first period politician would automatically behave socially optimal.

However, their model is too simple for such a conclusion. This is shown by Peletier et al. (1999). What they do is introducing public investment in the model. Such public investment will lead to a larger budget in the next period and even a larger budget in total when taking both periods into account. With adding this public investment in the model a budget constraint could have some very negative effects. Without a budget constraint there would be too much debt but the level of public investment would be optimal. With the introduction of a budget constraint the level of public investment would be too low. The reason for this is that with this decrease in public investment the first period politician would be able to free budget for his expenditures of which he himself can determine how to spend it, which is not the case in the second period. Because of this suboptimal spending in the second period it becomes rational to invest too little and as a result transfer budget to the first period. The policy that they advice to implement is to specify the level of public investment that should be made. They do acknowledge the difficulty of doing this, but the importance of stimulating this kind of investments can also be seen in budget constraining policies that are required within the Euro-zones via the Stability and Growth pact. Public investments are excluded from those budget restriction rules.

Next to public investment there are of course also other ways in which a government can ‘transfer’ money between various periods. A potential instrument is the usage of PPPs.

So I will extend TA’s model not with a public investment but a project which can be either procured by a PPP or in the traditional way. This will have the effects on price and quality as stated above. The costs will partially be paid in the first and partially paid in the second period and the change in quality will be experienced in the second period, as will be explained later on. However, since an auction will be organized to see who will execute the project the costs for the politician will only affect the first period’s budget. The change in quality that is experienced in the second period will also be seen as a monetary gain and will therefore will lead to an increase in the budget that the politician in that period can spend.

What I want to analyze is whether a politician, or median voter, may have an interest in using a PPP too often. I want to analyze this, both in the case that there is and is not a budget constraint. This would be the case if a politician would have an interest to use a PPP when it would be socially optimal to not use one. In these cases the cost advantage should be countered by an even larger lost in quality. The only cases that are therefore interesting in this respect are those that lead to a decrease in quality. 

Although the body of literature on PPPs’ political economy effects is not the main part of the literature on PPPs there is some. One way in which the usage of PPPs can help politicians is by choosing projects that provide utility to favored interest groups (Maskin and Tirole, 2008). They show this by using a model in which the costs of a certain project may be low, high or uncertain. Politicians then may decide to choose certain projects although, from a social welfare perspective, other projects have a better value because of lower (expected) costs. Because they have better, although not perfect, information on the costs of the second stage of such projects a politician is able to choose these projects without the public knowing. The politician would hide this decision by using a cost-plus contract for such projects even though these contracts should be used for projects with uncertain costs in reverse to fixed-price contracts.

Spending limits and a public accounting system may direct politicians towards more social maximizing behavior. But with either a strict or a lax accounting system the politician will still favor his particular interest group’s projects and will execute them more often. A way to prevent high cost projects from being undertaken is by making it possible to use private finance. These financers will increase the contactors financial strength and makes it possible to use fixed-price contracts with projects of uncertain costs.

The usage of PPPs instead of a more traditional way of procurement will have two effects in a different direction. The first, positive, effect is that a PPP, other than the traditional way of procurement, doesn’t lead to the prevention of an early public assessment of the total costs of the service. This will lead to more transparency and as a result to a change of the expected social welfare of these projects.

A negative effect of the usage of PPPs is the possibility of tactical incomplete contracts. Because a contractor as a result of bundling will have a longer, two-period, relationship with a politician this will make it possible to shift payments between the two periods if that seems to be in the interest of one of the parties. Engel et al. (2009) show that such an interest indeed exists. If a politician is constrained by a budget rule renegotiations are a nice instrument to still increase spending. During the bidding stage a contactor makes a lower bid anticipating such renegotiations. During these renegotiations higher flows towards the contractor are assured. The advantage for a politician is that part of the spending can be shifted towards a later period. One result of this is that as a result of this shift he can increase his current spending without bothering the budget constraint. If, as Engel et al. (2009) assumes, an increase in certain types of spending improves the chance of reelection there is an interest for a politician towards such a tactic. Another result of the shift in spending is that it is possible that costs are not paid by the current politician. If this politician may lose the next election it is possible that some of the costs are a burden for winner of that election. So with such a tactic he not only can increase his own spending, but he also potentially binds another politician from the opposition. 

Equal to what I will analyze in the next chapter, tactically incomplete contracts are used to postpone costs towards a period for which the current government may not be reelected and therefore may be out of office. The difference however is that these tactically incomplete contracts are used within a certain kind of procurement: PPPs. PPPs are useful for such tactical behavior because the various stages are bundled. This makes it possible for contractors and politicians to shift the flow of cash between the various stages of the project. In contrast, I will analyze the tactical usage of the choice for a certain kind of procurement. So this is one step back in the decision procedure of the politician involved.      

There are some empirical studies that indeed suggest that renegotiations often take place in case of a PPP. Gauch (2004) studied cases in Latin America and found out that a lot of renegotiations indeed take place. These cases often benefit the contractor. This can be and is done in various ways. One is to make higher tariffs possible. If these tariffs are paid indirectly by the government this leads to lower potential expenditure by the government of that time. Another way to benefit the contractor is lower the demands on the investments he must make. This primarily seems to have consequences for the quality of a certain service. A third way is to give a contractor the ownership rights over a certain facility for a longer period. Because this often only matters in a later period it is less obvious which government will be hurt by this.

It is remarkable that these renegotiations very often lead to a better contract for the contractor. The case could be made that after an initial investment by the contractor a politician would be in a very advantageous position to bargain during renegotiations. Without commitment from the politician to reward the contractor during these renegotiations a contractor therefore would not be likely to make the initial investment, in the form of accepting a lower initial payment, and a hold-up problem would likely occur. The only case, besides corruption taking place, in which a politician’s and a contractor’s interests would align is when it becomes very likely that the politician is not reelected. In this case it becomes attractive to ‘reward’ the contractor in the renegotiations to bind a successor. 

Another potential danger is the capture of a politician who makes the decision about who becomes the contractor. This would of course assume that this decision maker is of a non-benevolent kind with private interests which collide with social interests. Martimort and Pouyet (2008) provide a model in which capture may take place. If bundling is only an optimal way of providing a certain service if there is a positive externality and if the public has little information on the sign of the externality a decision-maker can give the public wrong information on the externality. This is true if it is in the interest of the operator and if this operator is willing to bribe this decision maker to do so. This problem can be solved by having different kind of contracts in the various ways of provision. Such a contractual change however will have a negative effect on the incentives for the contractor involved. Therefore the fear for capture will lead to some costs to society.

Model xe "Model"
In this chapter it will be analyzed whether PPPs are tactically used by rational politicians who are uncertain about their reelection in the future. It will be first analyzed how the choice for a PPP or the traditional way of procurement, and as a result for bundling or not, will affect the costs and the level of quality of a project. To do this I will use a model developed by Hart (2003). Then I will use these results and a model developed by Tabellini and Alesina (1990) to analyze what will happen if a certain project, with effects before and after a certain election with an uncertain outcome, will be executed through a PPP or through the traditional way of procurement. Where Tabellini and Alesina propose a balanced budget rule to solve the problem of a too high level of debt, I will analyze what will happen if such a rule is implemented.

The effects of bundling on costs and quality

The main characteristic of a PPP is the bundling of the different stages of a project. The result of this bundling is that effects of actions between various stages are taken into account because one contractor is responsible for the various stages. For example, a certain investments taken during the building stage can have major effects on the costs of the operation stage. If a certain private party only takes care for the building of a project he will not make these investments if these are not contractible even if they lead to a higher reduction in costs during a later stage. He only will try to build as cheap as possible while fulfilling the contract he has signed. As a result the costs during the operation phase will be higher. This can result in higher total costs for the project and therefore in an inefficient situation. 

The bundling of the different stages can be a solution for this problem. With this bundling (the PPP set up) the private party will internalize the effects of a certain investment on a later stage. So he will make the investment and therefore reduce the total costs. So by changing the structure of the projects the costs are improved even though such investments cannot be contracted.

However, procurement by a PPP can also have some very negative effects (Hart, 2003). If the cost reducing investments can be both quality improving (i) and quality decreasing (e) ones the usage of a PPP can sometimes lead to a decrease in quality in addition to a decrease in costs. The private party involved is only interested in the effects of the investments on the cost structure and not on its effects on the quality. And since these effects are not contractible he will not take them into account. 

In Hart (2003) the benefits (B) and the costs (C) of the project are modeled as follows:
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In this equation β(i) is the benefit in quality as the result of the investment i and b(e) is the loss in quality as the result of investment e, γ(i) and c(e)
 are the decreases in costs as a result of it. The benefits will be experienced in the operation stage by the users of the service that the project provides. We will assume that these effects lead to monetary gains for the government’s budget in this second stage on which we will return later on. We will assume that C0 will take place in the building stage. Since i and e are investments that are also done during this stage, they will also take place in this period. Because γ(i) and c(e) are the result of these investments on the costs of the operation stage, they will occur in that stage. The costs will be borne by that party that executes the period in which they take place.
In a first best situation a social planner would try to maximize the benefits minus the costs so:
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As a result the first order conditions would be
:
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In this case there is a certain level of investment e and investment i. The social value as a result of these levels of investment will be optimal.

We now will look at the outcomes if there is or is no bundling and therefore what will happen in case of a PPP or in case of the traditional way of procurement.

Without bundling i and e will be zero since the cost reductions γ(i) and c(e) will only be utilized in the operating stage. Only the costs of the investment i and investment e will have influence on the constructor’s utility and therefore will be set to zero. As a result investment i will be lower than optimal. With the assumption as noted in footnote 3 the level of investment e will be optimal in the traditional way of procurement. Since the quality effects of the two investments are not experienced by the constructor he also does not take them into account. This is also the case if there is bundling.

With bundling both i and e will increase since its effects will matter to the private party. 

By choosing i and e he will then try to maximize:
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First order conditions will be:
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In this case there still will be underinvestment in i, although less than with the traditional way of procurement. A negative effect of bundling is there will be overinvestment in e. This is the result of a private party which only is interested in the cost reductions as a result of this investment and not in the loss of quality that also is the result of it.

If the quality decreasing investments will outweigh the quality increasing ones the usage of a PPP can lead to a worse situation than the traditional way of provision would do, even though costs would be higher in this latter case. A decider on the usage of a PPP would therefore hang his choice on the probable investments that the private party will make in case of a PPP: if potentially there are relatively a lot of quality improving investments than he should decide on a PPP, if otherwise there shouldn’t be bundling and the traditional way of provision is better. 

The cost reductions should of course also be taken into account. So even if there is a reduction in the quality of a service it still can be efficient to choose for a PPP. However, in these cases the cost reductions should outweigh the decrease in quality.

Hart (2003) concludes that a PPP is better if the quality of the service can be well specified in the contract while the quality of the building cannot. In such cases the reduction of quality because of using a PPP is not a large potential problem while the reductions in costs can be large. The reverse is true if the quality of the building can be contracted very easily while this is not the case for the quality of the service.

A political economy perspective of the usage of PPPs

This way of deciding on PPPs however assumes that the decider will only be interested in social welfare. Of course this can be questioned and it seems likely that the decider on whether or not to use a PPP will also have other interests. 

He may for example be interested in the rents that he gets while being in office. In this case he will try to stay in office as long as possible, and will value this as being of more importance than the social welfare that is the result of his decisions. He also may care mostly about his reputation and may adjust his decisions on how they will influence this.

Another thing that may influence his decision is the uncertainty of being in office after the next election. This uncertainty of holding office may change his expenditure and decision strategy. If he is certain to stay in office he would see the current and the future period as equally important. In that case he is certain that he also could decide on how to spend the budget tomorrow. In case of uncertainty there can be another politician in his place tomorrow with different preferences, which will result in a different way that the budget is spent.

This uncertainty of staying in office therefore can result in a politician seeing the two periods differently. This can result in the politician giving too much weight to the first period. In case of a large project which is auctioned to a private party before the start of a project the total costs will be made during the period in which the current politician decides on the budget. Therefore this politician will mainly focus on these costs. If a certain form of procurement will somehow lower these costs he may prefer this form despite it may be suboptimal from a social welfare perspective. 

I will now take a look on how this is in case of a PPP. If we look on how the decision on whether or not to use a PPP can influence a politician’s budget we see, as mentioned above, it contains two parts: the costs of the project and the effect on the quality of the service delivered.

I will first take a look on what influence the politician’s decision will have on the costs. While it is true that there are costs made in both periods all payments are experienced by the politician in the first. This is the case since the private party that does the execution of a project is decided in a bidding process. He will decide his bid based on the total costs. Therefore the first period’s bid will also include the second period’s costs. 

So at the beginning of a project the politician has to decide on how to provide the service. Next, potential contractors have to make a bid on the right to provide the service.  After the bidding the politician will pay the money that the winner of the auction thinks the project will cost
. I will assume that the bidding process is competitive and no risk premium is included in the bids so that the price paid or received will equal the costs for the provider as stated above. The design of the provision, PPP or traditional way of provision, will influence these costs. If it is done by a PPP the provider will make certain investments that will have an effect on the total costs of the project. This is true for investments that will increase the quality and those that will decrease it. A PPP will therefore have a positive effect on the price the politician will have to pay in the first period.  

So without a PPP the price will be:
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With a PPP the price will be:
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With γ’(i*) = 1 and c’(e*) = 1 this latter price will always be at least equal or lower than the price in which there is no PPP
. So from a cost perspective a PPP will always be at least as good as the traditional way of procurement.

The second part that will have influence on the politician’s decision is the quality part of the project. In this respect choosing a PPP can have both a positive and a negative effect depending on the levels of the investments i and e, as derived above. These effects will only reveal and have influence during the second period. The politician deciding on the project will however have knowledge on these levels of investments and his decision will be influenced by these effects. 
Now I will continue with the analysis of how the politician will decide on which way of procurement to use for the provision of a project. The model I will use for this is same as TA’s. In this model the politician or median voter αm of period one will maximize the equation below by dividing his budget between products g and f and by setting the level of debt. He takes into account that the median voter of the second period will do the same, except for the level of debt on which that median voter has no influence. Because the median voter of the first period is influenced by the decision of the second period’s he will adjust the level of debt on who he thinks will be the median voter during that period. With his decision on the level of debt he can transfer budget from the second towards the first period. The optimal level of debt will depend on the expected median voter in the second period. On this will we will return later on.

The next equation will be maximized by the first period’s median voter.
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This equation can be explained as following. The first period’s median voter will get utility from the consumption of the products g and f. This utility depends on the u(·) functions. These u(∙) functions are a concave, strictly increasing, twice continuously differentiable and satisfy the conditions u(0) = 0 and u’(0) →∞. The utility of g and f that are experienced by a median voter depends on who the median voter is. The median voter αm is on the interval [0,1]. The higher he is located on this interval the more he prefers product g over product f and vice versa. The model covers two periods. While the median voter of the first period is known, the second period’s one is uncertain which explains the E(·) in the function. The first period’s median voter will have an expectation on the second period’s median voter. This median voter will decide on products f and g in this period. This decision will decide the level of utility the first period’s median voter will get in that period. 

The median voter of a certain period can divide the budget of that relevant period between the two products following the intertemporal budget constraint as shown below. 
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As stated above the median voter of the first period is uncertain about the second period’s one.  Next to the decision on how to divide his budget on the products gt and ft the median voter of the first period also has to decide on the level of debt, b1. The level of debt issued in the first period has to be repaid in the second. The interest rate is assumed to be zero. So the first period median voter can increase its own budget, while lowering the second period’s, without any effect on the aggregate budget of the two periods.
Next to the original budget constraint in TA’s model I have also included c and q. In this model c are the costs of the project initiated by the government. The quality that is experienced as a result of the initiation of the project equals q. This level of quality will be seen as a monetary effect, just as is the case with the costs of the project. An example for why such an increase in quality could increase the budget is the existence of indirect payments to the government. In such a case payments for the service are received by the government. An increase in quality would make it possible to receive a higher payment which would increase the budget of that period.
As mentioned before we will use this model for two periods. The direction of decisions is as followed:

The first period median voter will decide on whether to use a PPP or the traditional way of procurement for a certain project, after which an auction for the execution of the project will take place.  Secondly this same median voter will decide on the levels of g1 (and consequentially on f1) and the level of debt, b1. This level of debt will influence the third moment when a decision is made: the division of the budget of the second period on the products g2 and f2 by the median voter of that period.

To analyze what will happen I will use backward induction so I will start with the latest decision stage. First I will show what will happen when the traditional way of procurement is chosen. This is precisely the same as in TA except for the costs, c, in period 1 and the change in quality in the second period. Secondly I will analyze what will be the equilibria in case of a PPP. Finally I will show how these outcomes will influence the decision of the first period’s median voter on whether or not to choose for a PPP or the traditional way of procurement, so whether or not to choose for the bundling of the various stages.

The traditional way of procurement

In the second period the median voter of that moment has to decide how to divide his budget between g2 and f2. His budget will be influenced by the debt made in period 1.

Almost the same as in TA, when αm is between 0 and 1, his choice will satisfy the first order condition:
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Here 
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 is substituting f2. Depending on the levels of 
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 , B0 and b1 this will lead to certain equilibrium levels of g2 and f2: 
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 being between 0 and 1, will satisfy: 
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The median voter in the first period will take this into account when deciding on the levels of g1, f1 and b1. However, he will be uncertain about the median voter in the second period so 
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is a random variable for him during his decisions. With making his decision the median voter of period one will therefore try to maximize:
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In this equation the expectation is on 
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2

a

. This equation also shows that although the second period’s median voter decides on g2 and f2 it is the first period’s median voter his utility which is influenced by this decision. When derived to g1 and to b1 the first-order conditions to this respectively are:
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and
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As mentioned before the difference between this model and the one used in TA are the costs for the project started, C0, and the level of quality, Bo. These levels will influence the levels of g1 and f1. It will also affect the levels of g2 and f2, as already showed by the partial derivatives GB and FB, which both are positive as a result of the positive effect of an increase in B0 on both products in period 2. An increase in Co will have a negative effect on the budget in the first period and therefore will negatively affect the levels of g1 and f1.

The levels of C0 and B0 will also affect the level of debt set by the first period’s median voter. Where in TA it was concluded that debt levels would be positive, in case the second period’s median voter would be uncertain, the conclusions in this model are different. In TA’s model a positive level of debt will lead to a larger budget in the first period than that of the second period, which TA proves to be optimal for every median voter facing uncertainty about his reelection. However, because of C0 and B0 this is not true for the model in which a project will be executed. In this case the level of debt will follow other conditions. These conditions will have to make sure that the first period’s budget still will be larger than the second period’s.
This is the case if 
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. With the assumption that both C0 and B0 are positive this makes the level of debt larger than in the model of TA. An increase of both C0 and B0 will have a positive effect on the level of debt. So as argued above, debt will do more than only smoothing the budgets of both periods, and will lead to a larger budget in the first period compared to second. 

The intuition behind this sought-after larger budget in the first period, if possible, is that the extra spending that it will provide can be spent between f and g exactly as the first period’s median voter wants. This is contrary to the loss in spending in the second period which is spent in another proportion and which is suboptimal from the first period’s median voter’s perspective. So the utility gained by issuing extra debt isn’t borne by an equal lost of utility in the second period. At the equilibrium the advantage of spending in the optimal proportion equals the loss because of the concavity of the u(·) functions and the inequality of spending between the two periods. 

If the first period’s median voter would be sure to also be the second period’s one he would set the level of debt at 
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. With this level of debt he would arrange that the budgets in both periods would be equal. The rationale behind this is as follows. A politician will divide his budget between the two periods in such a way that the marginal utility of spending in both periods will be the same. Since the politician is sure that he will be reelected he’s also sure that he can decide on spending in the second period. If preferences in both periods are the same he will divide his budget in the same way in both periods and will as a result spend an extra unit of money in a certain proportion on both products. So for the marginal utility to be equal in both periods the budget in both periods needs to be equal.

There of course is also the possibility of a corner solution in which a median voter spends his budget entirely on one of the periods. However, because of a decreasing marginal utility with a higher level of spending such a solution is not likely.
The same can be said if a certain median voter is replaced by a social planner. He also will spend the budget in a certain way in both periods. Therefore he also will have an equal budget in both periods.

It is of course clear that it is easier to have a balanced budget rule as in TA’s model than following a rule as above. The problem with setting the level is that B0 will only be publicly experienced in the second period after the debt is already transferred. If there is uncertainty by the public about B0 the median voter will have an interest to exaggerate this value. Such an exaggeration would lead to a higher optimal level of debt.
As mentioned in TA an increase in polarization will increase the level of debt. This is also true is the model above. This results from the effect that an increase in polarization will lower the costs of issuing extra debt since the spending in the second period becomes more suboptimal from the first period’s median voter perspective. 

Procurement by using a PPP

With PPP the same choices will have to be made. The only difference in case of a PPP is the level of costs in the first period and the quality effect in the second period. The costs in case of a PPP will always be lower; the quality effect in the second period can both increase and decrease the second period’s budget.

The second period’s median voter will have to maximize his utility function and the following first-order conditions will be satisfied:
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In this equation 
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 is substituting f2. Again this will lead to some equilibrium levels of g2 and f2 depending on 
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and b1 and on the level of quality, B0 + β(i) – b(e), which will be called 
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is between 0 and 1: 
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[image: image35.wmf])

(

)

(

0

e

b

i

B

-

+

b

.
The first period’s median voter will take these optimum levels into account. Again
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will be a random variable for the first period's median voter. He has to maximize:
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When derived to g1 and to b1 the first-order conditions to this are respectively:
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and
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Again the first period’s median voter will try to make the budget of the first period larger than the budget of the second period. This again is the result of not being sure to be reelected and therefore not being able to divide the budget in the second period with certainty. The budget of both periods are however differently affected in case that there is a PPP.

In case of a PPP the budget of the first period is affected because of the procurement of the project by 
[image: image40.wmf]e

i

e

c

i

C

-

-

+

+

-

)

(

)

(

0

g

. These costs will always be lower than in case of the traditional way of procurement and can be both positive and negative. The quality effect in the second period is also different in case of a PPP. The sum of
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can be positive as well as negative. These price and quality levels combined will lead to a certain level of debt and to certain levels of spending on the products gt and ft. It is logically that the levels both products in both periods will increase if it is true that there both is a decrease in costs in the first period and an increase in quality in the second. The opposite is true for an increase in costs and a decrease in quality. 

The level of debt however depends on how the two budgets will change relatively. If the budget in the first period will increase relatively more than the second period’s this will lead to a lower level of debt. This is because of the fact that an increase in budget in the first period will lead to extra spending on both products in that period which consequentially will lead to a lower the marginal utility of issuing extra debt to spend on g1 and f1 because of the concavity of the u(·) functions. This lower marginal utility makes it less interesting to spend in period one, and more interesting to spend in period two. If the second period’s budget will increase relatively more the opposite is true.

In case that a PPP is not used, and therefore the traditional way of procurement is chosen, the level of debt will always be higher than in TA’s model. This is true since under assumption both C0 and B0 are positive. This will lead to a lower budget in period one and a higher budget in the second. This however is not true in case that there is chosen for a PPP. Because   the first period’s median voter will always keep his budget larger than that of the second period we can conclude that in this case: 
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This is again an inefficient level of debt from a social welfare perspective. A social planner would set this level equal to:
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With this level of debt the budget in both periods would be equal such as it would be the case in TA’s model with a level of debt of zero. Because of the prospective nature of the benefits involved (β0, β(i) and b(e)) it will however be hard to implement a rule to which the level of debt should be adjusted. Since it also will be the case that it is in the interest of the first period’s median voter to set a level too high he will try this to happen.

In case of a PPP it will again be true that the level of debt will increase with a higher level of polarization.

PPP or traditional way of procurement
Before setting the various levels in the first period the first period’s median voter has to decide on whether or not to use a PPP. From a social welfare perspective he should only do so if this would be efficient, so if the gains because of cost reduction outweigh the loss in quality. This is the case if: 
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. 

There are two possible regimes under which the first period’s median voter may have to take such a decision: the case in which there is a balanced budget rule and the case in which there is not. Within these regimes the median voter will choose the option that is optimal for him. First I will examine how a median voter will decide in the regime in which there is no balanced budget rule. 

In case that issuing debt is possible a first period’s median voter will choose for a PPP if this will provide him more expected utility than when not choosing for a PPP.

This will be the case if
:
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It is easy to understand that this will only be the case if, from a social welfare perspective, it is efficient to choose a PPP. If this is the case the aggregate budget of both periods will increase. With the instrument of debt, money can be transmitted between the two periods. Because of the assumption of no interest this transmission of budget will not bring any costs and will not lower the aggregate budget. So via the instrument of debt in this case he can always make a better combination using a PPP: a higher budget in the first period with an equal budget in the second, a higher budget in the second period with an equal in the first or a higher budget in both periods. It will also be the case that when from a social welfare perspective it does not matter whether a PPP is chosen or not, so when 
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, the first period’s median voter will also be indifferent between the two types of procurement. In this case the aggregate budget will be equal in both ways of procurement and with debt the same compositions of the budgets of the two periods can be constructed.

As is stated above there are problems with the level of debt despite the kind of procurement that is chosen. The first period’s median voter always has an incentive to make this level too high. Although these levels differ with the various kinds of procurement they are too high from a social welfare perspective. We can therefore conclude that where a balanced budget rule is lacking there is an inefficient level of debt, although this is also true in case of a pure balanced budget rule. With such a pure balanced budget it is not taken into account that the budgets of the two periods differ as a result of the effects of costs made, C0, and benefits experienced, B0. 

When a balanced budget rule is absent there however is no tactical use of PPPs.

I will now turn to the case in which there is a balanced budget rule. Although a pure balanced budget rule will also lead to inefficiency, I will only analyze how such a rule will affect the choice for the type of procurement. Will the usage of a PPP sometimes be preferred because of tactical reasons and will this lead to a potential inefficiency? This will be analyzed by looking at the case in which a first period’s median voter is indifferent between the two types of procurement, in case that there is no balanced budget rule. If in this situation a balanced budget rule is implemented is this still the case or will the first period’s median voter loses its indifference? 

The indifference in case that debt is possible is a result of the levels of the various parameters, namely the level of investments i and e and the exogenous functions of β(i), b(e), γ(i) and c(e). As shown above, when a median voter, or a social planner, is indifferent in the case that there is no balanced budget rule, the total effect of the investments i and e is zero, so
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. We will call the levels of these parameters, when this outcome is reached and as a result it does not matter which way of procurement is chosen: γ(i#), c(e#), i#, e#, β(i#) and b(e#).
So in this case and with the absence of a balanced budget rule it will be true that:
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Although it is true that the decider in this case is indifferent between the two types of procurement, the level of debt when using these two types of procurement is not the same
. In the case when the first period’s median voter is indifferent between a PPP and no PPP the benefits β(i#) - b(e#) will be negative, since a PPP always has an advantage in costs. To make
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equal to zero the benefits therefore have to be negative. So although the aggregate budget is equal the first period’s budget is larger in case of a PPP before fixing this difference by using debt, if possible. This larger relative first period’s budget will lead to a lower level of debt in case of a PPP.

Because of this difference in the optimal level of debt from the perspective of the first period’s median voter, the implementation of a balanced budget rule will have a different effect on the utility functions of this median voter. A balanced budget rule will have another effect on the budgets of both periods. In case of the traditional way of procurement there will a larger shift away from the ideal situation from the first period’s median voter his perspective in case that a balanced budget rule is implemented. So the budget of the second period will increase more with this type of procurement than in the case of PPP after the implementation of such a rule. This higher increase will, however, also result in an equally higher decrease of the budget in the first period. Because of the concavity of the u(∙) functions these larger shifts in case of the traditional way of procurement will lead to a lower utility for the first period’s median voter with this type.
We therefore can conclude that:
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From this we can conclude that in case a social planner, with social welfare as his sole goal, is indifferent between the two types of procurement, a politician, which is uncertain about his reelection, is not. In this scenario this politician will prefer choosing a PPP. In case he is indifferent between the usage of a PPP or the traditional way of procurement it is optimal not to use a PPP from a social welfare perspective. Therefore PPPs are used too often. 

So besides the fact that a pure balanced budget rule leads to an inefficiency because of the inequality of the two budgets, because of the costs and the quality effects, such a rule will lead to an extra inefficiency because of the overuse of PPPs for the procurement of certain projects. This of course is the result because of a relative shift towards the first period’s budget in case of a PPP. This results from the assumption that all costs are experienced in the first period, since the project is auctioned. Since these aggregated costs in case of a PPP are always lower, this type becomes more attractive in cases in which the choice for a certain type of procurement would leave a social planner indifferent. 
If however payments towards the contractor are also made in the second period and if the positive costs effects, γ(i) and c(e), resulting from the investments i and e are felt in that period the adverse effect will take place. In this case there will be a relative budgetary shift towards the second period. This will lead to a higher level of debt, if allowed, and will lead to a larger negative effect if a balanced budget rule is implemented. In this case therefore there will be a tactical usage of the tradition type of procurement. However, it then still is the case that the type of procurement is chosen tactically.
Conclusionxe "Conclusion"
In my thesis I have analyzed the tactical usage of PPPs by politicians. This tactical usage would provide them an instrument to avoid budget constraints. Using a model by TA I indeed found that politicians that are uncertain whether they are reelected or not and that have a constrained budged will use PPPs more often than would be socially optimal. This is the case since the costs, which are never higher in case of a PPP, are experienced in the current period while the difference in quality is only experienced in a later one, in which there already can be another politician in power. If debt can be used, a politician will do so instead of making use of other instruments, like PPPs, to transfer budgets around various periods. If it is possible to use debt, this transferring of money can be done without further costs, which is not the case with the tactical usage of PPPs.

Some assumptions of the model however can be questioned. One is that the result of a coming election is seen as exogenous, although the expectance factor of the second model can be said to include such factors. The case can however be made that decisions in the current period will affect who is the politician and decider after the election. 

One potential way in which this can be manipulated is by spending extra in the current period. This may affect the way in which voters see such a politician. Although it is often mentioned that an increase in spending will increase the probability of reelection, Brender and Drazen (2008) found that in developed countries budget deficits during election years lowers the chance of reelection. So even with the absence of a budget rule politicians have an incentive to work towards a balance in budget. The same can be said of the usage of PPPs. Voters may perceive this as a way to increase spending and bind future governments. The potential popularity of PPPs as a way of procurement can also be a potential influence.

Another assumption of the model is that the politician only cares about his favorite division of the budget. It could of course also be the case that when deciding on how to spend his budget he would also take others’ preferences into account. For example he could spend more on a certain product than he would actually prefer because the situation asks for it. In this model such a possibility will not happen.  This will lead to a lower usage of PPPs to manipulate spending and let him care more about taking the right decision.

A potential solution, for the problem of the tactical usage of PPPs, is not to include the effects of a project in the budget available for the government involved. This will solve the problem of this tactical usage. A fund for this kind of investments could be formed for such a goal. Of course this would create the problem of determining the size of such a fund. Politicians for example could use this to increase spending during their period in power, with the goal of being reelected. The size of this fund therefore should be determined beforehand, which would make the size statically. This could lead to underinvestment in a period in which the need for investments would increase, if at all it would be possible to choose a correct level. The costs of such problems should be compared with the problems from the tactical use of PPPs. On this comparison it should be decided what to do. These costs will depend on the political and economic state of a country. In a heavy political polarized country politicians will choose for a certain way of procurement much sooner because of tactical reasons. In such a case it would be better to keep such decisions outside of the general budgets. In periods of very changing and uncertain needs of investments, procured in either way, in can be very hard to determine the size of an investment fund and such a decision could more easily be manipulated by politicians. In such a case a fund outside of the general budget should be less favorable.
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� IMF (2006 ) gives an overview on a number of different PPP-schemes





�It is assumed that the following is also the case: β, b, γ, c > 0, β’, b’, γ’, c’ > 0, β”, γ”, c” < 0, b” > 0 , β(0) , b(0), γ(0), c(0) = 0  





� In Hart (2003) it is assumed that that c’(0) – b’(0) ≤ 1 which makes e unproductive. This would lead a social planner to set investment e to 0.  


� Here we will assume that the prize of a project will always be positive. So C0 and C0 –  γ(i*) - c(e*)+ i* + e* will always be positive.


� In cases in which γ’(0) > 1 or/and c’(0) > 1 it will always be the case that with a PPP the price for a project will be more attractive for the politician. This says that when there is any potential investment that has a positive net present value this will be the case. If not the price in both cases will be the same. This will also result in an equal level of quality.


� Here, and further on, the values of g1, b1, G and F in case of a PPP are shown with a *. 





� Here the case that a PPP won’t result in any investment, of both the types i and e, isn’t taken into account.
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