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Corruption and Collusion in Procurement: Strategic Complements A survey PRELIMINARY VERSION Ariane Lambert-Mogiliansky Paris School of Economics July 2010



Abstract In this chapter I survey some recent results showing how corruption and collusion complement each other in a variety of procurement contexts including simple competitive procedures that allocate a contract at first price and more sophisticated procedures that allocate multiple lots or a complex project. Collusion refers to schemes whereby firms agree among themselves in a cartel to reduce competition. Corruption refers to situations where the agent who administers the competitive procedure enters in a deal with one or more firms in order to collect bribes. A cartel is a fragile scheme. It is subject to risks of defection and it often operates in a stochastically changing environment. This chapter provides results showing how a corrupt agent can provide the cartel with an enforcement mechanism that deters defection. Other results show how a corrupt agent can use his discretion to smooth out stochastic variations in the environment. We also find that the existence of a cartel means that there exist rents that the corrupt agent can appropriate. It is argued that these complementarities call for an adequate coordination between competition authorities and civil and/or criminal courts to combat corruption and collusion in procurement procedures.



1. Introduction This chapter survey three articles1 that investigate strategic complementarities between on the one side cartel agreements among firms to contain competition and on the other side, corruption deals between the agent who administers the allocation procedure and some firm(s). A main motivation for those articles is a mounting body of evidence that collusion and corruption often go hand in hand in public procurement.
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This chapter is based on Compte et al. 2005, Lambert-Mogiliansky and Sonin. 2006, Kosenok and LambertMogiliansky 2009.
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The diversity of the mechanisms reviewed in this chapter reveal the depth of the link between collusion and corruption in procurement. The aim of procurement regulation is to create competition between firms in order to reduce the cost of public works and purchases, i.e., to reduce firms’ rents. This conflict of interest between the government and the firms creates a stake for corruption to protect firms’ rents in exchange for bribes. But we are not dealing with a simple regulatory relationship, procurement procedures involve multiple firms that interact with each other. Therefore any efficient way for firms to protect their rents must involve some cooperation between them – in a cartel. Otherwise competition for favors can substitute for competition in price (see section 2 and 4) and dissipate all the rents. But cartel cooperation is difficult (see below). This is why extending cartel cooperation to include the official in charge can be very valuable. This also opens a way for the official to exploit the conflict of interest underlying the procedures to extract rents. These general features are present in all procurement contexts while the specific form corruption takes depends on the context. In France, practitioners and investigators in courts of accounts, competition authorities, and in the judiciary have long been aware of the close links between collusion and corruption in public tenders. The “spectacular” testimony of J. C. Mery, a City Hall official, provides suggestive evidence of such links. J. C. Mery left a video tape as he died. On the tape he describes how under 10 years (1985–1994) he organized and arbitrated collusion in the allocation of construction and maintenance contracts for the Paris City Hall.2 In exchange, firms paid bribes that were used to finance political parties. The contracts in question were on average very profitable: they generated up to 30 percent profit in an industry that averages 5 percent. Mr. Mery also claimed that he had always managed to allocate the contracts to the lowest price bidder. Both these features suggest that the firms were not competing with each other, but were instead implementing some kind of market-sharing agreement. A judgment in the “Les Yvelinnes” case (Cour d’Appel de Versaille, January 2002) provides another vivid illustration. Detailed evidence revealed the ways in which corrupt politicians and procurement officials used to initiate and to arbitrate collusion in the allocation of maintenance and construction contracts. According to a judge from the Pole Financier in Paris, it is a rare exception that large stake collusion in public procurement goes without corruption in France. Besides empirical evidence, there are theoretical reasons for studying the links between collusion and corruption in competitive procedures. First, any cartel must solve a series of problems including agreeing how to share the spoils, 2



The case concerns the procurement of a 4.3 billion euros construction market (see Le Monde, January 26, 2000). 2



securing enforcement, and deterring entry (see Mc Afee and Mc Millan, 1992). We shall see that a corrupt auctioneer can contribute to solving some of these problems, for example by providing means of retaliation against a defector to secure enforcement. Second, many cartels are repeated and they operate in a stochastically changing environment. This is, in particular, the case for firms involved in public procurement. 3A cartel of firms must devise a mechanism that, while being responsive to uncertain changes in the environment, does not induce opportunistic behavior. We shall see that favoritism can efficiently contribute to solving key problems for a cartel of bidders operating in a stochastically changing environment. Third, corrupt auctioneers might seek to extract rents. We show that common provisions in competitive procedures may provide them with ample opportunities to support collusion in order to create rents that they can appropriate. The policy implications are collected in Section 5. A first and central policy implication that emerges from all three models and that reflects the earlier mentioned depth of the link between collusion and corruption is that the fight against anti-competitive cartels and against corruption must be addressed simultaneously. In particular we discuss the common institutional separation between the authority in charge of fighting anti-competitive behavior and the one(s) in charge of anticorruption. We also suggest the need for the development of anti-corruption/collusion market design. Other policy implications are more specific to the context that is investigated. Section 2 provides a framework to investigate various forms of controls and concludes that controlling bureaucrats’ capacity to receive bribe may not be efficient if not directly counter-productive. In contrast controlling firms’ ability to give bribes may be a very efficient means to restore competition. The results in Section 3 suggest that one should be careful with provisions that give the auctioneer the right to let all firms legally readjust their bids e.g., in view of new information or a default in the bidding documents. The issue of bundling versus unbundling task is also revisited from a new perspective. Section 4 provides a new argument on the much advocated rotation of bureaucrats and emphasizes the need for highly qualified procurement agents who can be held accountable. I next review three articles concerned respectively with the connections between corruption and collusion in a single object auction, a multiple lots auction and in a multiple criteria auction. The forms of corruption are determined by the discretionary power of the agent. We shall be interested in corruption related to 3 Public demand for e.g., construction works typically depends on a number of factors that are difficult to predict. These include social needs, the political agenda of elected representatives, internal budget concerns, etc. In addition, firms’ technologies change over time. Together, these factors result in significant uncertainty about the profitability of future contracts.
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discretion arising from the fact that the violation of rules is not effectively sanctioned; to discretion arising from the fact that the agent’s decision relies on his private information; and finally to discretion arising from the use of the agent’s subjective evaluation in decision-making. In the following, I put some emphasis on the description of models including their assumptions. The central results are formulated, secondary results are mentioned and policy implications are extensively discussed. For the details of the derivation of the results the readers is invited to consult the original papers.



2. Corruption and Competition in first price procurement auction4 Is corruption only a transfer between the briber and the bribed, or does it inhibit competitive pressures and allocation efficiency? What are the links between corruption and competition? What are the impacts of controls and public market procedures on corruption, firms’ profits, and government expenditures? This section addresses these issues in a simple model of public market auctions. It shows that a key effect of corruption in public markets is that it undermines competition and facilitates implicit collusion in price between competing firms. This may result in high public spending and inefficient allocation. As a benchmark, we consider the case where a public contract is allocated through a first price auction. The candidate firms are differentiated in their cost structure. Without corruption, this type of auction mechanism induces competitive pressures on firms so that the price at which the contract is allocated tends to reflect the cost structure of the “most”-efficient firms. Corruption is then introduced in the following simple way. We assume that after the initial bidding in prices, the public official (the bureaucrat) may offer a firm an opportunity to readjust its initial bid and undercut its rivals. We also assume that firms compete for this favor by making bribe offers, and that competition in bribes is imperfect. This imperfection will be modeled by assuming that the bureaucrat cannot or is not willing to accept bribes larger than, say, B. One interpretation is that controls and penalties on bureaucrats in case corruption is detected limit the amount of the bribe a bureaucrat may be willing to accept. How in this model does corruption affect competition in prices? Given that bidders anticipate paying a bribe one should expect competition in prices to be reduced. If a bidder was ready to bid a price p without corruption, and if, with corruption, he expects to be paying a bribe b in addition to his price bid, then it 4



This section builds on Comptes et al. (2005).



4



will not be surprising that he inflates his original bid by b and ends up bidding p + b in the first round. Since competition in bribes is limited to B, one could expect prices not to exceed p + B. Corruption would then have the effect of transferring revenues from the government to the bureaucrat, and imposing controls that reduce B would have the positive effect of limiting these transfers. The main contribution of the analysis is to show that the effect of corruption on price competition may be much more dramatic than a mere transfer from the government to the bureaucrat. We find that in the corrupt environment described above, the contract may be allocated at the government’s reservation price with probability one. An equilibrium is characterized in which all firms bid the government reservation price and then offer the highest bribe the bureaucrat will accept. The bureaucrat then randomly picks one of the firms. Intuitively, these strategies are in equilibrium because when a firm deviates in the initial price auction, other firms may still participate in the bribing game, and the winner of this bribing game then has the opportunity to slightly undercut the deviators’ initial price bid, thereby making the initial price deviation unprofitable. The corrupt bureaucrat’s discretion thus provides firms with a mechanism to sustain implicit price collusion (in the initial price auction). We next examine the effect of controls and see whether they can be used to reduce corruption and restore competition in prices. The analysis should thus be contrasted with that of the literature on collusion in auctions that has emphasized the role of the reserve price as away to fight collusion (see Graham and Marshall, 1987; McAfee and McMillan, 1992). We will instead focus on the role of controls and contrast the impact of controls on bureaucrats as opposed to controls on firms. The main result shows that increasing control on the bureaucrat, i.e., reducing the amount of illegal transfer he can accept, does not reduce the ability of firms to collude. The intuition is that corrupt bureaucrats are in a sense in competition with firms for collusive rents. Increasing controls on civil servants reduces the “price” firms have to pay to sustain collusion, which in turn makes collusion even more profitable to the firms, hence in some cases easier to sustain. In contrast, corruption controls on efficient firms may restore competition in prices (to some extent). An efficient firm subject to controls is ready to harden price competition in the price auction stage: it needs to compensate for its comparative disadvantage in bribe competition. By proposing a low enough price, it can make sure that other less-efficient firms cannot afford to compete in bribes. This behavior kills implicit collusion in the price-auction game and, at the same time, mitigates corruption with the bureaucrat. In such a context, unilateral controls on a firm that is a potential winner dramatically reduce public spending. So also does the entry of a sufficiently efficient outsider (that lacks 5



connections, i.e., has in effect no bribe capacity). Our next result, however, mitigates the positive effects of unilateral controls on firms. We consider a situation where, in addition to being able to offer an opportunity to resubmit, the bureaucrat has some limited discretion in the allocation or in the implementation of the contract, discretion that he may use to give a favorable treatment to a bidder (in addition to being able to offer an opportunity to resubmit). We show that in such cases, unilateral controls on firms may further deteriorate efficiency. Their sole effect may be to exclude the controlled firm(s) from the market. The intuition is that even if they are more efficient, the controlled firms’ (possible) cost advantage may not be sufficient to compensate for the favorable treatment received by the winner of the bribing game. Corruption then induces a bias in favor of uncontrolled firms. I next describe the model, formulate the central results of this section and give the intuition. For the technical details of the derivation of the results as well as for some additional results, I encourage the reader to look in Compte et al. 2005. 2.1 A simple model with no discretion There is one contract to be allocated at a price not exceeding P. We consider n firms indexed by i competing for the contract, and one bureaucrat in charge of allocating the contract. In the benchmark model, the firms compete for the contract through a first-price auction. The procedure thus leaves no discretion over the allocation process to the bureaucrat. We assume that firm i has a cost ci of completing the contract. The cost ci is assumed to be drawn from a distribution with positive and continuous density fi on [ciinf , cisup ]. These distributions are assumed to be known to the firms only. For convenience, we will order firms so that c1sup ≤ c2sup ≤ ... ≤ cnsup We will also let cinf = mini ciinf. We wish to emphasize at this stage that even if the densities fi are important in deriving equilibrium behavior, our results will depend only on the bounds cinf and cisup and not on the fine details of these densities. In a first-price auction, firms simultaneously submit a bid for the contract. Firm i submits a bid pi, and we denote by p∗ the lowest bid: p∗ = mini pi.
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If this price p∗ is no larger than the reservation price p, the firm i that submits the lowest bid obtains the contract at price p∗ and makes a profit equal to p∗− ci . A first result is that competition between firms drives prices down to levels that are unrelated to the reservation price, as long as costs are not close to that reservation price. This is a feature of the allocation process that is particularly important to the government: as long as P reflects the government’s willingness to pay for the contract, the government secures a surplus equal to at least P − c2sup. 2.2 A model with corruption The previous model assumes that the bureaucrat has no discretion over the allocation process. This precludes corruption: the bureaucrat cannot take bribes in exchange for a favor, since there are no favor he can bestow. In the rest of this section, we consider models in which the bureaucrat may affect the allocation process (and exchange favors for bribes). A first objective is to illustrate how corruption can alter the basic force of competition as described in the previous section. To this end, we assume that the price-bidding stage is followed by a second stage at which the bureaucrat may offer a firm an opportunity to readjust its bid and undercut its rivals, and we assume that in the second stage, firms compete for this favor by making bribe offers. In most countries, bid readjustments are illegal. There is empirical evidence, however, that in reality such manipulations do occur, even in developed economies.5 Another key assumption is that bribe competition is imperfect. This imperfection is modeled by assuming that the bureaucrat is limited in his ability to accept bribes: the bureaucrat is interested in the highest possible bribe, but he may not accept a bribe level above some threshold B. One virtue of this particular form of imperfection is that it makes computations very simple. The main insights, however, carry over to more general models of imperfect bribe competition. Formally, the game has three stages: Stage 1: price bidding. 5



It is interesting to note that resubmission practices are not always condemned forcefully by politicians, in particular if there is no or limited evidence of corruption associated with them. One reason is that from an ex post point of view, the bureaucrat may be trying to obtain a better deal.
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Each firm i submits a price offer pi to the bureaucrat. The lowest price is denoted p∗(= mini pi ). Stage 2: bribe bidding. (i) The bureaucrat discloses the value p∗ of the lowest price bid. Each firm i then may (or choose not to) send a bribe offer bi to the bureaucrat (the bribe bi may depend on p∗, pi , and ci ). (ii)



The bureaucrat allows a firm (or one of the firms in case of ties), say firm i, that made the highest bribe offer below B to resubmit and make a more aggressive price bid p’i ≤ pi .



Stage 3: selection. The official prices are (p’1 , . . . , p’n), where p’k = pk for all k, except possibly for the firm allowed to resubmit. The bureaucrat then selects a firm that has the minimal official price. The main result of this section is the following: Result 1 Assume that p - c1sup - B > 0 and c2sup- c < (1/n)[P - csup - B]. Then there exists a (perfect Bayesian) equilibrium in which the contract is sold at the reservation price P. In other words, competition may lose its force, public spending may rise up to the reservation price, and the expected cost of the winning firm may increase (compared to the case where there is no corruption). This contrasts with the nocorruption case, in which in any Bayesian equilibrium, the contract is sold at a price no larger than c2sup. 6 The intuition for result 1 is as follows. In the corruption stage (the second stage), firms compete in bribes. But competition in bribes stops at B because of the constraint on the level of bribes obtainable by the bureaucrat. As a result, if firms compete only in bribes (and not in prices), they all make positive expected profits (as long as their cost parameter does not exceed P − B). Still, since firms do not get the contract with probability one, some might wish to compete in prices in the first round so as to increase the probability that they get the contract. However, there is a high cost to doing so. For small price deviations, competition in bribes leads to ties in bribes (because many firms can afford to 6



Note that we cannot conclude from the results above that the contract must be sold at the reservation price, as other equilibria exist. We note, however, that for the bidders, there is no cost associated with bidding above the others in the first stage. So there is no pressure toward low prices, and when bidders may tremble, there may even be an upward pressure, thereby making the equilibrium we exhibit quite natural.
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propose B and still make positive profits), and the deviator need not be picked with a larger probability by the bureaucrat. Thus, increasing the probability of winning would require decreasing the price bid to a level at which other firms cannot match the price and still make positive profits. This price level may be so low that each firm prefers to stick to the collusive outcome. There are two key assumptions in this model: the bureaucrat’s discretion and the fact that competition in bribes is limited. The bureaucrat’s discretion about the procedure is key because it makes competition in prices ineffective: when a firm deviates to a lower price bid, the other firms are given a “second chance” to match the lower price and get the contract. Limited bribe competition is key as well: it sets a bound on what the bureaucrat can obtain in the bribing stage, so any increase in initial prices translates into higher joint profits for the firms. They thus have a joint interest in setting initial prices as high as possible. To capture further the role of limited bribe competition, we considered the case where perfect competition in bribes is restored (B = +∞). It can be shown that equilibrium expected profits are then identical to those obtained in an equilibrium of the game where the bureaucrat has no discretion. The results do not hinge on the particular modeling of imperfect bribe competition, or on the particular mechanism by which offers are sent. Alternative models of imperfect competition yield the same result that corruption induces collusion. Similarly, the corruption stage has been described as an auction mechanism that takes place after P is revealed. Other models of the interaction between firms and the bureaucrat would yield similar results. (for more details see Compte et al. 2005). 2. 3 Unilateral Controls We have assumed so far that firms have unbounded bribing capacities. Let us now investigate the case where one of the firms, say firm i , is constrained in its ability to make illegal transfers. It can pay only bsup, and bsup is assumed to be strictly smaller than B. There are various interpretations for this threshold. One of them is unilateral controls: above the bribe level bsup, fines or probability of detection turn out to be very high. This captures the case when firm i comes from a country where the corruption of foreign civil servants is severely prosecuted, as, for instance, in the United States. Another interpretation is that the firms’ bribe capacity reflects their connections in the host country. A firm that lacks connections (i.e., an outsider) has no effective bribing capacity. It may not know who the real 9



decision makers are, how to approach them, how to interpret corruption offers, etc. We start with the case of an outsider. We let cout denote the cost for the outsider, and bout his bribe capacity. We assume that cout is drawn from [cinf, coutsup]. Result 2 Assume that bout = 0 and coutsup < c1sup. Then in any Bayesian equilibrium of the game, the price P at which the contract is sold is below c1sup with probability one. The intuition as to why competition is restored is that the outsider has no incentives to collude: He always loses when the price is high because he cannot compete in bribes. Therefore he competes in price, which drives down the equilibrium price. An interesting implication of the result 2 above concerns the effect of entry on competition in a corrupt environment. The result suggests that in this context, promoting entry (and possibly subsidizing entry) of an outsider with poor connections could turn out to reduce public spending substantially. We now consider the more general situation in which unilateral control limits firm i ’s bribe capacity. We establish the following result. Result 3 Suppose that firm i has bribe capacity bsup < B, and ciinf < c1. Also assume that other firms are not constrained. Then there cannot exist a collusive equilibrium where all firms submit a price that exceeds c2sup + bsup. The intuition is that when the price is too high, firm i always loses in the bribe competition because it is constrained to a low bribing level. As a consequence, it has an incentive to undercut other firms’ offers in the first round. Unilateral controls thus restore competition in price. This model may thus explain why firms would oppose unilateral controls on their bribing behavior: unilateral controls may force firms to compete in prices in the first stage, which may reduce their expected profits. This explanation, however, does not appear to be consistent with the standard motive for opposing unilateral controls. Firms often complain that controls exclude them from competing effectively for some contracts, while in our model, controlled firms may actually obtain contracts with higher probability (so long as they are more efficient, an assumption that complaining firms presumably make). However the two results above about the effect of unilateral controls depend on the type of discretion that is available to the agent.
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A very common form of discretion is one in which the bureaucrat is allowed to choose a firm even if it did not make the lowest price offer. A common justification for such a practice is that there may be quality concerns over the way the contract will be handled, and that the bureaucrat may better assess the relative quality of each firm’s offer. We say that the bureaucrat administers a “best-offer” procedure.7 It can be shown that unilateral controls on a firm may then deteriorate efficiency because the only effect of such controls may be to exclude that firm from being a winner. The intuition is that when the bureaucrat has sufficient discretion in selecting a firm that is not the lowest bidder, the price that would prevent competition in bribes is so low that no firm would make any profit. In such a situation, unilateral control on a particular firm may have no effect but to exclude that firm from the market. Discretion in the selection process is actually not the only type of discretion for which the conclusion above would hold. Indeed, it is easy to see that it also applies to situations where, in exchange for bribe B, the bureaucrat gives or promises a favour to the winner that amounts to a reduction in costs. These situations include cases where the bureaucrat can affect implementation costs by awarding modifications in the contract during the course of completion, or by loosening quality controls. 2. 4 Summary Let us summarize the main insights: (1) Corruption may affect competition because resubmission opportunities given by a corrupt bureaucrat provide firms with a mechanism to enforce collusion in price. The effect on contract price goes far beyond the mechanical price increase that might result from firms expecting to pay some given bribe to the bureaucrat. (2) Controlling (even a few) firms may be very effective in this context, because it forces the controlled firms to compete in prices, thereby restoring price competition. (3) When the bureaucrat can offer additional favors, either during the allocation process (by evaluating the firm’s proposal favorably) or during implementation (by readjusting the contract in a way favorable to the winning firm), then placing controls on only a few firms may become ineffective, as the sole effect of these controls may be to exclude the controlled firms from competing.



3. Collusive Market-sharing and Corruption 7



There are various ways to model best offer procedures . Here it is simply captured as discretion to account for non price attributes. In section 4 below we consider a model with a selection rule based on an explicite multiple criteria.
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When the market is made of several lots, the candidate firms may try to avoid competition by agreeing to divide the market among them. Each firm then makes an offer at the reserve price on its lots and leave the other lots to the other firms. As in the single object case, such an agreement is vulnerable to deviation: by bidding slightly under the reserve price a firm can win an additional lot. As in the preceding section we shall see that, in a one-shot first-price multipleobject auction, corruption can induce collusive market-sharing. The reason here is that the auctioneer, who acts as an agent for the public interest, often has discretion to let firms simultaneously readjust their bids.8 If the auctioneer is honest, this provision does not create any inefficiency. If the auctioneer is corrupt, collusion becomes sustainable. The basic intuition is that a defection from collusive bidding creates an opportunity for the auctioneer to extract rents by abusing his right to let firms readjust their offers. When he exploits this opportunity, the auctioneer effectively makes defection less profitable. In practice, formal procedures in procurement often include various provisions that allow the auctioneer to intervene during the tendering process, for example, when a new piece of information becomes available, to correct an undue informational advantage or to clear a tender document from an ambiguity. Upon such an intervention, bidders are allowed to readjust submitted bids; the submission deadline might be extended. The World Bank guidelines “Procurements under IBRD loans and IDA credits” specify that “Additional information, clarification, correction of errors or modification in bidding documents shall be sent to each recipient of the original bidding documents in sufficient time before the deadline. If necessary the deadline shall be extended.”. In the paper underlying this section we also show that, with corruption, the gains from a more flexible bidding procedure may be outweighed by an increase in the risk of collusion: package bidding can facilitate collusion. With bids on individual lots only, the enforcement power of corruption is much more limited. This result is in contrast with the recent emphasis on advantages of package bidding. Finally, the analysis predicts that collusive market sharing is more likely to occur in auctions where firms are small relatively to the market. This is because the corrupt auctioneer’s self-interest to deter defection implies an unusual role for the cartel’s threat equilibrium: the larger is the “threat payoffs,” the easier it is to deter defection. The model is a one of sealed-bid multiple-object first-price auction. There is an inefficient public firm (the “government”) and n private firms. Following Bernheim and Whinston (1986), symmetric information among bidders is 8



Note that this is different from illegally letting one firm resubmit as in the preceding section.
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assumed. The auctioneer has some discretion with regard to the procedure. On the basis of a private signal, he decides whether or not to extend the deadline for submission so that the participating firms can readjust their offers. In the absence of corruption, any equilibrium is characterized by price competition between private firms. Next it is assumed that before the official opening, the auctioneer can disclose the submitted offers to some bidders, and invite them to compete in bribes for the “right to decide” on the deadline. The effect of corruption is to impose a cost on defection from collusive bidding. The defector must outbid (in bribes) a firm whose collusive bid he displaced in order to avoid an extension of the deadline, which would trigger non cooperative bidding. When the bribe needed to outbid any displaced bidder is sufficiently high, defection is deterred. Essentially, the sustainability of collusion is due to the opportunities to observe current action (submitted offers) and to react to them. A contribution of this analysis is to show that a combination of the corrupt auctioneer’s self-interest and a common form of discretion provides these opportunities.



3.1 The Model There is a large project denoted Ω to be procured. The project is divided into k different tasks indexed with superscript j: ωj. We denote S ⊆ Ω a subset of tasks or a package. There exists 2k − 1 possible combinations (packages) of tasks. The packages are indexed with a superscript h. The government can implement the project at a cost of 1 per task. We refer to p(S) = |S|, where |S| denotes the number of tasks in package S, as the reservation price. There are n private firms indexed i = 1, . . .n. They have private costs for implementing tasks, ci : N → R, ci (Sh) = ci (|Sh |). Let Δci(x), where x = |S|, denote the cost increment imputable to the last task in S. Firms’ cost function are characterized by Δci(x) < 1 for x < mi, and Δci(x) > 1, x > mi, for some mi < ∞, i = 1, . . . , n. Following Bernheim and Whinston (1986), we assume symmetric information among firms: the firms’ costs for all packages are known to all firms, although the auctioneer only knows the distribution of the firms’ costs. The auction procedure views each task as unique. A package is defined as a set of identified tasks, rather than a quantity of tasks. Thus, an offer made by firm i is a collection of bids (Sh, pih) where pih is the minimum price firm i requires for delivering Sh, and is denoted by Bi = {(Sh, pih )}h≤ 2k−1. Bids belonging to one offer are mutually exclusive (such bids are called XOR bids).
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We consider a first-price sealed-bid auction with package bidding. Such auction has some specific features. In an offer, each price bid applies to a bundled set of tasks, for example, it might be a bid of $100 on S ={ω1, ω2}. Such a price bid does not imply any bid on packages {ω1} and {ω2}.9 Thus, an offer that addresses all possible packages must include 2k − 1 distinct bids. Typically, package auction rules include no obligation to bid on all packages. In particular, a firm making a bid on a package does not necessarily submit a bid on the subsets of tasks included in that package. This is the critical feature that distinguishes our setting from a multiple-unit auction (with interchangeable tasks). In a multiple-unit auction, bidders submit a supply function. We will see that the option “not to bid seriously on all packages” plays an important role in maintaining collusion. The role of the auctioneer, that is, the government agent who administers the procedure is to publicly open the envelopes and select the cost-minimizing collection of packages among submitted bids under the constraint that all tasks are awarded. By convention, the public firm submits a bid on each task at price equal to 1. In the case of a tie with the government, the auctioneer must select the private firm. In the case of a tie between private firms, the auctioneer randomizes with equal probability. The auctioneer pays the winning firms according to their bid. Let Si* denote i’s package in the winning collection of packages. We assume that there is no externality, so that the firm i’s payoff depends solely on Si*: vi = pi(Si*) − ci(Si*). Discretionary power The auctioneer has discretion to decide whether or not to simultaneously offer to all firms an opportunity to readjust their offers, prior to the official opening. We refer to this decision as “extending the deadline” or “overturning bids” interchangeably. The decision to overturn the bids is motivated by alleging a defect in the procedure. We assume that firms and the auctioneer who conducts the auction, but not the government, share information about the relevance of the alleged defect for competition. In our analysis, we focus on those decisions to extend the deadline which are motivated by the auctioneer’s self-interest.10 The auctioneer may be either honest or corrupt. If the auctioneer is honest, his incentives are perfectly aligned with that of the government, his principal. If he is corrupt, he may abuse discretion to extract rents. In this case, his payoff is equal to the total amount of bribes he receives. We assume that when the



9 In Lambert-Mogiliansky and Sonin (2006), we compare the package auction with an auction with single-item bidding to show that the deterrence power of corruption is larger in the package auction. 10 In the real life, it is of course possible that the deadline is extended for good reasons. This is precisely the reason for the existence of such a provision in the procurement guidelines.
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auctioneer is indifferent between abusing his discretion and not abusing, he chooses not to. The time line of events in the auction game without corruption (alternatively when the auctioneer is honest) is as follows: Timing • τ = 0 : The project = {ωj} k j =1 is announced, and bidders learn the costs for all packages and for all firms. • τ = 1 : Each firm submits its offer, a collection of prices and associated packages, in a sealed envelope. • τ = 2 : The auctioneer selects from among the submitted offers (including the public firm’s offer), the cost-minimizing collection of bids under the constraint that all tasks must be allocated. The packages from the winning collection are awarded to (one of) the firm(s) that made a lowest-cost bid. Winners are paid according to their bids.



3.2 Benchmark The case when the auctioneer is honest serves as a benchmark. In a single-object first-price auction with symmetric information, the problem of efficient allocation entails no subtleties whatsoever: in equilibrium, the contract goes to a firm that has the lowest costs. The equilibrium price corresponds to the secondlowest cost. In contrast, a multiple-object auction with package bidding may have multiple equilibria, some of which are inefficient.11 A first simple result is that when the market is large relative to the private firms’ supply of tasks (priced at p(ωj) = 1), there exist equilibria where these firms do not compete with each other. Instead, they bid the reservation price corresponding to the public firm’s price bid. When the market is small, that is the sum of the tasks for which each firm has a comparative advantage is larger than k, there exists no partition of the market such that private firms do not compete with each other. This simple result is the starting point for our investigation: can corruption help bidders avoid costly competition? In what follows, we denote π* the equilibrium task allocation(s) that maximizes the lowest payoff among firms. The corresponding profit-target strategy equilibrium will be used as the threat point in the collusive schemes we investigate.12 The analysis focuses on the issue of existence of equilibria in a 11



Bernheim and Whinston (1986) established a few key results applying to symmetric information first-price socalled “menu auctions.” 12 In a profit-target equilibrium the firms simply bid their cost plus a mark-up.
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game extended with corruption, where the bidders collude to share the market at the reserve price. Side transfers between firms are not allowed.



3.3 Market-sharing and corruption We now consider a situation where the auctioneer is corrupt. Our first objective is to exhibit complementarities between the corrupt auctioneer’s self-interest in extracting rents and the bidders’ interest in avoiding competition. To this end, we extend the benchmark model with a corruption stage. Two cases are of interest. In the first case the auctioneer’s discretion conveys no extortion power. We derive our central result. In the second case, the auctioneer can also credibly threaten to disrupt collusion which enables him to appropriate some of the collusive rents. Complementarities Informally, the bribing game may be described as follows. The auctioneer opens the envelopes and learns the content of all offers. If there is a deviator from the collusive agreement, the auctioneer discloses the currently winning collection of bids to the deviator and some other firm.13 Thereafter, he invites the defector and the other informed firm to compete in bribes. The firm that made the highest bribe offer is awarded the “right to decide” whether or not to overturn the bids. This bribing game is intuitively appealing. First it allows for corruption to impose a cost on defection from the collusive agreement. It also keeps the detection risk low. At most two firms are involved in corruption both with regards to the disclosure of secrete information and bribery. An additional appeal of this scheme is that it does not involve any sophisticated (and hazardous) updating of the auctioneer’s beliefs (about firms’ cost). Those beliefs play no role. Formally, after the project has been announced and the firms learned the costs (τ = 0 in Timing), the game has three stages: (i) First submission of offers: Each firm submits its offer Bi. (ii) Corruption game: a. The auctioneer learns the content of the offers and discloses the winning collection of bids to two firms (including the defector if any). Or he chooses not to disclose any information in which case the game moves to (iii). b. The auctioneer invites the two informed firms to make bribe offers. 13



A deviation is easy to identify: some bids overlaps and the defector charges a lower price.
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c. The auctioneer selects a winner who pays the proposed bribe and decides whether or not to overturn the offers. If the winner chooses to maintain the offers, the game proceeds to (iii). d. If the winner decides to overturn the offers, all the firms are invited to resubmit. (iii) Selection: The auctioneer selects from among the last submitted offers (including the public firm’s offer), the cost minimizing collection of bids under the constraint that all tasks must be allocated. The packages from the winning collection are awarded to the firms that made a lowest bid. The winners are paid according to their bids. Let B0 denote a profit-target bidding profile relative to π so that vi(B0), i = 1, . . . n are payoffs associated with the equilibrium B0 and let vi(B0) be the lowest non cooperative payoff among the n − i firms. We assume that vi(B0) > 0 for all i. Consider {Bci } i=1,...,n, a market-sharing strategy profile with vi(Bc) ≥ vi(B0), i= 1, . . . , n. The central result of this section is Result 4 Under conditions (COR i ) : vi (Bc ) ≥ vi (B’i , Bc-i ) − vi (B0), i = j, i, j = 1, . . . , n, ∀Bi’. there exists, a subgame perfect equilibrium of the first-price multiple object package auction in which the firm play a collusive market-sharing strategy profile that maximize the cartel’s payoff. Collusive market-sharing strategies are characterized by the fact that firms only make a serious bid on one package (and non-serious bids on the other possible packages) and that there is no overlap between packages supported by serious bids.14 So our result is that corruption makes collusive market sharing sustainable. First, the corrupt auctioneer makes firms’ actions observable by disclosing the current winning collection of bids. Second, he offers an opportunity to react to those actions by letting firms influence his decision on extending the deadline. When the firms play market-sharing strategies, defection of one bidder implies that some other bidder earns zero payoff because his single serious bid is being displaced. Therefore, a displaced bidder has incentives to bribe the auctioneer to 14



For a precise characterization see Definition 1 in Lambert-Mogiliansky and Sonin (2006) p.892.
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extend the deadline, so he can readjust his offer and subsequently earn the competitive payoff. The deviator also has an incentive to pay a bribe to counter the displaced bidder, that is, to avoid that bids are overturn and that firms readjust their offer to the competitive bidding profile. Conditions (CORi) yield that for any bidder, the cost of outbidding in bribes any other bidder is so large that no profitable defection exists.



Equilibrium corruption In our result above, corruption is a necessary ingredient for sustaining a collusive ring. However, bribery always happens out of the equilibrium path. In equilibrium, no defection occurs as the firms correctly predict each other’s behaviour, and so the auctioneer’s rents are equal to 0. As such, our theory fails to explain the occurrence of bribery in procurement. Still, our view is that in situations where both collusion and corruption are present, equilibrium bribes often are a “secondary” phenomenon that can be explained fairly easily once we pinned down the role of corruption in sustaining collusion. To show this, we note that the zero-equilibrium-bribe result hinges upon the assumption that extending the deadline is costly for the auctioneer. As a consequence, in the subgame where no firm deviates, the auctioneer cannot extract any rent. The threat of extending the deadline is not credible. In Lambert-Mogiliansky and Sonin, we consider a slight variation of the model which assumes that the auctioneer incurs no cost when extending the deadline. As a consequence, he can threaten to overturn the bids even in the case of a successful market sharing. Under condition very similar to that in Result 4 We can show that there exists, a subgame perfect equilibrium in which the firm play collusive a market-sharing strategy profile and where the auctioneer earns a conventional bribe. In this equilibrium, a conventional bribe is paid to maintain collusive offers under the auctioneer’s credible threat that he would overturn the offers, which would induce a readjustment to the competitive outcome. It is possible to propose a number of extensions of the basic setup that yield similar results. For instance, we might allow the auctioneer to alert a supervisory agency. Indeed, when practitioners talk about “silence money,” they typically refer to bribes paid to the auctioneer so that he refrains from reporting about non serious bids that indicate collusion.



3.6 Discussion
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Result 4 relies on several critical assumptions: (i) The auctioneer has some discretion to give all firms a chance to readjust their offer; (ii) the auctioneer knows the content of the offers; and (iii) the auctioneer’s objective is to extract rents. We discuss them in turn. (i)



(ii)



(iii)



There is ample evidence of discretionary rules in procurement laws and guidelines that, in effect, give the auctioneer the right to let firms readjust their offers before the official opening. These rules are motivated by the consideration that the auctioneer may privately observe an ambiguity in some tender document or learn that some firm has an undue information advantage. One of the objectives of competitive public procurement procedures is to secure fair and fierce competition. The auctioneer is, therefore, expected to intervene to clear ambiguities (remove undue information advantage) and to offer firms an opportunity to readjust their offer when needed. In addition, it has been argued that such rules help combating favoritism. It might seem problematic to assume that the auctioneer knows the content of the offers so he can disclose it. Indeed, a main rule of public procurement auctions is that no one should have access to that information before the official opening. However, there is empirical evidence that procurement officials have been able to learn the offers before the official opening. One example is in the court case concerned with the construction of the High Speed line North in France (Cartier-Bresson, 1998).15 The assumption on self-interest is supported by widespread empirical evidence of corruption in procurement around the world (see, e.g., Transparency International Global Report, 2002).



4. Favoritism and collusion in Procurement The two previous sections focus on the issue of enforcement of the cartel’s agreement. In this section we bring to light the role of corruption with respect to



15



A SNCF (French Railroad) agent was convicted for having opened and disclosed the content of offers to members of a cartel. He also gave them two (?!) opportunities to readjust their offer.
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another central problem of cartels: how to achieve cartel efficiency in a stochastically changing environment.16 Many cartels operate in a stochastically changing environment. This is, in particular, the case for firms involved in public procurement. Public demand for (for example) construction works typically depends on a number of factors that are difficult to predict. These include social needs, the political agendas of elected representatives, internal budget concerns, etc. In addition, firms’ technologies change over time. Together, these factors result in significant uncertainty about the profitability of future contracts. In the face of such an uncertain environment, a cartel of firms must devise a mechanism that, while being responsive to changes, does not induce opportunistic behavior. In this section we show that favoritism can contribute to solving key problems for a cartel of bidders operating in a stochastically changing environment. We model the procurement procedure as a “first score auction”. Two firms that are characterized by a vector of cost parameters compete in scores with offers that include a specification of the project and a price. Social preferences are stochastic. The procedure is administered by an auctioneer who is a government employee. At the beginning of the period, the auctioneer privately observes a signal of social preferences. His duty is to devise and announce a scoring rule that reflects (current) social preferences. In the absence of favouritism, the procedure selects the socially efficient specification of the project. The presence of asymmetric information between the government and its auctioneer implies that the auctioneer has some discretion in defining the scoring rule. We call favoritism the act of biasing the scoring rule in favor of one of the firms. Corruption is modeled as an auction-like procedure that takes place before the official auction. Firms compete in (menus of) corrupt “deals” including a bribe and a requested scoring rule. We first find that in the one-shot game there exists a major hindrance to favoritism due to firms’ incentives to free-ride in the bribing game. We then consider a situation where firms meet repeatedly, each period on a new market (the auctioneers are short-run players). We show that favoritism can solve the cartel’s problems due to stochastic social preferences and privately observable costs. The cartel can achieve full cartel efficiency (see below for precise definition) in a scheme that selects the winner independently of true public preferences and firms’ costs. The intuition is that with corruption the auctioneer has incentives to fine-tailor the scoring rule to the firm whose turn it is to win. The firms’ main concern is to limit competition in bribes. This is achieved by
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This section is based on an article by Kosenok and Lambert-Mogiliansky 2009, we refer to it as KLM 2009.
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opting for a fixed in-turn allocation rule, which makes any defection from the equilibrium strategies immediately observable.17 The equilibrium allocation patterns emerging from the analysis are consistent with empirical findings. There exists ample evidence - e.g., in developing countries - of maintenance problems due to the non-standard design selected in the international procurement procedure (see e.g. Rose-Ackerman (1999)). Evidence from corruption scandals in France also shows that the tender winner is the most efficient firm and that its profits are often larger than the average in the category. This is consistent with our result that the contract is fine-tailored to the in-turn winner who wins without competition. The main contribution of this section is to show that in an auction context, corruption can solve the cartel’s information revelation problem in a situation characterized by both asymmetric information and stochastic government demand. Full cartel efficiency, including production, price, and design efficiency (the contract is fine-tailored to the cartel) is achievable in a very simple scheme that relies on a non-contingent allocation rule, so that firms take turns to win bids in a pre-determined manner. Favoritism effectively shelters the cartel from random events in the environment. The expected cost of corruption determines the extent of favoritism.



4.1 The Model In each time period a project is allocated. A project allows for a multiplicity of specifications. A specification is a vector q =(q1, . . . , qk ) , q ∈ R+k where qj represents the level of the (quality) component j. There are two firms indexed i, i = 1, 2. Firm i is characterized by its cost function k



θ ijt q 2j



j =1



2



c(q; θt) = ∑



where θ ∈ [θ ,θ ] , j = 1, . . . , k is firm i ’s cost parameter associated with quality component qj in period t. The vector of cost parameters θ it = ( θ i1t ,…, θ ikt ) is firm i ’s private information. In each time period there is a new draw of (θ1, θ2) . We assume that θ1 and θ2 are identically distributed and independent. We also assume that no firm has high cost θ on all components in any period, i.e., no t ij
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In an extension, we investigate a case where the expected punishment for favouritism is a function of the magnitude of the distortion between the announced scoring rule and true public preferences. We find that the central insights from the fixed punishment case carry over. But with a high cost of punishment, the cartel faces a problem due to imperfect public information. The official auction outcome is bounded away from full cartel efficiency. With a low cost of punishment, the pre-determined in-turn allocation rule is optimal, and full cartel efficiency obtains.
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firm is ever fully inefficient. This assumption greatly simplifies the presentation of the results. Where it is of interest, we comment on the effect of relaxing it. The (benevolent) government derives utility from the realization of a project in period t: W (qt , pt ; αt) = αt1qt1+ … + αtkqtk − pt , with αtj ≥ 0, j = 1, . . . , k,



k



∑α j =1



t j



t



= 1 where p is the price paid to the firm that



delivers the project and αt = αt1 , . . . , αtk is a vector of parameters representing the true social preference in period t. We assume that the price only takes discrete values with a smallest increment of ε > 0. The formulation of the W (.) function implies that the government gives equal weight to price and quality, while the relative weights given to the different quality components vary among projects. A zero value for component j, α j = 0, is understood as no social value of qj above a minimal level that defines a “basic good”. The vector αt is random with support Δk −1 . The government does not know the true αt. It hires an auctioneer who privately observes a signal of the true αt at the beginning of each period. For simplicity, we assume that the signal is fully informative. To simplify the exposition, we drop the time index whenever this does not lead to confusion. The Auction Rule At the beginning of each period, the auctioneer announces a selection criterion that is a function of both price p and quality q = (q1, . . . , qk ) . We consider a class of selection criteria similar to the government’s utility function: k



k



j =1



j =1



S (q, p, α) = s (q, α) − p = ∑ αˆ j q j − p,∑ αˆ j = 1, Where αˆ is the vector of parameters announced by the auctioneer (see Timing below). Throughout the paper we refer to αˆ as the “scoring rule”. This is a slight abuse of language, since the price also enters into the determination of the score of an offer. At each time period t, the firms simultaneously submit an offer in a sealed envelope, including a project specification qit and a price pi , i = 1, 2. The contract is awarded to firm it whose offer maximizes (from among the submitted offers) the announced selection criterion, subject to a “reservation score” normalized to zero:
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i *t ∈ arg maxi∈{1, 2} S (qit , pit ,αˆ ) s.t. : S (q it , p it , αˆ ) ≥ 0 . The winner undertakes to deliver the specification qti at price pti . In case of a tie in scores, the project is awarded to the firm with the highest “quality score” (i.e., s (q, αˆ )). In case of a tie in both price and quality, the auctioneer randomizes. We refer to this procedure as a First Score Auction (FSA). The firm i ’s per period profit-if-win is πt i = pti − ci(qti ; θt).



(1)



Profit-if-lose is zero. The game is infinitely repeated with the same two firms but with a different auctioneer in each period. The firms discount future gains with a common factor δ . Their payoff for the whole game is the discounted sum of the per-period profits. Corruption The auctioneer is opportunistic. He accepts bribes in exchange for announcing a scoring rule i.e., an αˆ . The auctioneer’s utility is U = w + b − d[{ αˆ ≠ α}] − D [{ αˆ ≠ α} ∩ {b = 0}] , where w is a wage that we normalize to 0, and b ∈ R+ is the bribe paid to the agent. The parameter d (d ≥ 0) captures the expected punishment cost associated with distorting social preferences and the parameter D captures the moral cost associated with being cheated in corruption, i.e. when the agent grants a favour but receives no bribe. [.] is an indicator function; it takes the value 1 under the event in brackets and 0 otherwise. In the basic model, the expected cost for manipulating the scoring rule is a fixed cost. This is consistent with French legislation.18 Corruption is modeled as a procedure where the firms compete in corrupt “deals”. A deal is an offer to pay a bribe in exchange for a specific scoring rule. The two firms simultaneously and secretly submit a menu of deals of the following form: Mi = {(αil , bil ), l = 1, . . . , ni }, where αil is a requested
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In KLM 2009 we also investigate the case where the expected cost depends on the magnitude of the distortion of social preferences: U = b − d[{ αˆ ≠ α}]2 − D [{ αˆ ≠ α} ∩ {b = 0}] .



23



scoring rule by firm i, bil is the promised bribe for αˆ = αil and ni is (finite and) freely chosen by firm i. The bribe is assumed to be enforceable. This can be justified by a community enforcement argument Kandori (1992) similar to the one developed in “Why firms pay occasional bribes” Lambert-Mogiliansky (2002). We further assume that the bribe is only paid by the winner of the official auction if the announced scoring rule corresponds to the one that he requested.



4.2 The stage game The stage game is defined by the following Timing: step 0: Firms privately learn their cost parameters θ1 and θ2; step 1: The auctioneer learns α, the firms submit their menus of deals M1 = {(b1l , α1l ) , l = 1, . . . , n1} and M2 = {(b2l , α2l ) , l = 1, . . . , n2} respectively; step 2: The auctioneer makes an announcement αˆ ∈ Δk −1 ; step 3: The firms simultaneously submit their offers (qi , pi ) , i = 1, 2; step 4: The auctioneer publicly opens the envelopes and selects the firm (i∗) whose offer maximizes the selection criterion defined in the announced scoring rule. If the announced αˆ is among the scoring rules requested by the winner i∗ in a corrupt deal, the winner pays the corresponding bribe. Otherwise no bribe is paid. A first result due to Che (1993) states that the firms always chooses the level of the qi optimally with respect to the announced scoring rule i.e., q * ij =



αj for θ ij



i=1,2 and j= 1,…,k. This result greatly simplifies the analysis because we can focus on the price component of the firms’ offer. We now investigate the whole game described in the Timing above. It turns out that it is plagued by a most serious free-riding problem. With asymmetric information between firms, each firm has an incentive to let the other firm commit to pay for a favor (in a corruption deal) and then to undercut its offer in the official auction to win the favorable contract without paying any bribe. It can be shown that there exists no equilibrium with corruption. But for D large enough there exists an equilibrium without favoritism (See KLM 2009). We next formulate a Claim that under a slightly modified informational assumption, 24



firms can avoid free-riding and favoritism can occur in equilibrium. More precisely let us suppose that it is common knowledge that each firm has a comparative advantage on one of the k components (but we assume asymmetric information for the rest of the cost structure). Then, we claim that the one-shot game described in the Timing has an equilibrium with very costly favoritism: Claim For d ≤ (θ − θ ) / 2θ θ , there exists a Perfect Bayesian equilibrium characterized by (α *i , b *1 ) and (α * j , b * 2 ) with b1∗ = b2∗ = (θ − θ ) / 2θ θ for some θ1i = θ and θ 2i = θ . Both firms have an expected payoff equal to zero. The agent appropriates all the rents. In equilibrium, each firm offers a deal on the single component with (known) comparative advantage. Specifically: the profit-if-win associated with the requested αj = {0, . . . , 1j , . . . , 0} is the same for both firms. The corruption game boils down to a symmetric information, common-value auction. By a standard argument, the firms submit a bribe equal to the common value: b1∗ = b2∗ = (θ − θ ) / 2θ θ .



4.3 Collusion and Favoritism: A Strategic Complementarity We now investigate a situation where the two firms interact repeatedly. In each period they meet in a public market administered by a new auctioneer - e.g., by different local governments. In each period there is a new draw of {θ1t ,θ 2t }. We are interested in collusion between the two firms under the assumption that transfers between them are precluded. Information assumption At the end of each period, the submitted contract offers are (publicly) observed by the two firms and the current auctioneer. The corrupt deal offers remain the private information of the parties involved. The true value of α is never publicly revealed. Each auctioneer is appointed for one period only and there is no communication between auctioneers from different periods. We consider a repetition of the game described in the Timing above. The firms discount future payoffs with a common discount factor δ. Below we characterize an equilibrium of the repeated game that exhibits full cartel efficiency in the official auction. Full cartel efficiency is defined as follows: (1) In each period the winner is (one of) the most efficient firms with regard to the announced selection criterion (productive efficiency). (2) The price paid to the winner is the highest price that the government is willing to pay (price 25



efficiency). (3) The selection criterion that applies yields the highest gains to the winning firm from among all possible selection criteria (design efficiency). Note that the third part of our criterion goes beyond the standard definition of cartel efficiency. The central results of this section are: Result 5 (i) There exists δ1 < 1 and d > 0 such that for δ ≥ δ1 and d ≤ d full cartel efficiency is achievable in a Perfect Bayesian equilibrium of the repeated game. (ii) In the official auction firms take turn in winning independently of the true social preferences and of the firms’ cost structure. (iii) The equilibrium scoring rule is extreme (i.e., α∗ = (0, . . . , 1, . . . , 0)), and the winning firm i∗ pays a bribe bi∗ = d. The first result is that with favoritism full cartel efficiency is achievable in spite of incomplete and asymmetric information. The cartel does not need to adapt to the environment— i.e., to the current cost structure or to current social preferences. Instead, it is the environment that adapts to the cartel: in each period the auctioneer fine-tailors the scoring rule to the in-turn winner, which secures production efficiency. The optimal allocation rule is extremely simple: firms take turn in winning in a predetermined manner. This allocation rule ensures that there is no competition in bribes and no incentive to free-ride. At the corruption stage both firms offer a menu of deals. The deals offered by the firms in equilibrium all include an extreme scoring rule (we return to this result below) in exchange for the same bribe. The out-of-turn firm offers a zero bribe while the in-turn firm (the designated winner) offers a bribe that just covers the expected punishment cost d. The out-of-turn firm could consider deviating and secretly offering a bribe of, e.g., d + ε in exchange for a favorable scoring rule. But this would be immediately detected (because the pre-determined in-turn rule would be violated) and punished by reverting to the stage game equilibrium above. This explains why the bribe can be kept to a minimum of d. In the official auction, the out-of-turn firm submits an offer that scores at most zero, which secures cartel price efficiency. Since contract offers become public information, any defection at that stage is detected after the official opening and punished be reverting to the on stage game Nash equilibrium. The third point in our cartel efficiency criterion, design efficiency, is satisfied because favoritism entails an extreme scoring rule α∗ = (0, . . . , 1, . . . , 0). The cartel’s profit is maximal when the scoring rule puts all the weight on a single
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component for which the in-turn winner has a comparative advantage.19 This means that favoritism induces the selection of “non-standard” projects. We also note that, quite remarkably, firms’ private information about their costs is a minor concern in our context. The intuition is that it is incentive-compatible for the corrupt auctioneer to use information to devise a scoring rule that maximizes the winning firm’s rents. Therefore firms have an incentive to disclose truthfully their private information, which they can do at step 1 of the game. We thus find that favoritism facilitates collusion in several ways. i. The gains from collusion are higher than with an honest auctioneer: The scoring rule is fine-tailored to maximize the winner’s profit. ii. the corrupt auctioneer effectively shelters the cartel from fluctuations in the profitability of projects due to stochastic social preferences and changing costs. But this comes at a cost: the bribe, which can be kept at its lowest level i.e., the expected cost of punishment d. We assumed that no firm is ever fully inefficient. Not surprisingly, if there is some positive probability for such a draw, the fixed in-turn rule does not achieve production efficiency. On the other hand, all that is required for our result to hold is that in any period each firm has low cost on at least one component, which is not very demanding. Finally, it follows from our results that the social cost of favoritism is twofold, as compared with collusion alone. First, a socially inefficient project specification is selected. Second, the price paid by the government is higher than it would be in the absence of favoritism, because fine-tailoring maximizes the winner’s rents. In the results above we assumed that the punishment cost is fixed. In (Kosenok and Lambert-Mogiliansky 2009) we extend the analysis by considering the case where the expected punishment for favoritism depends on the magnitude of the distortion of social preferences. The main insight is that the results carry over: favoritism facilitates collusion even when the expected punishment cost varies. For not-too-large d (where d is the expected punishment cost for the largest possible distortion), favoritism increases the collusive gain, and the simple fixed in-turn rule is optimal. For larger d, and unlike the case with a fixed punishment 19



The optimality of the extreme scoring rule follows from our specification of the selection criterion. In real life, scoring rules are often expressed in terms of the relative weights given to different dimensions of the project. Our specification captures this feature under the constraint that the weight given to price versus quality is fixed.
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cost, favoritism does not fully shelter firms from random fluctuations in public demand (social preferences) and costs. Nevertheless, favoritism makes it generally possible to sustain collusion in a reasonably simple contingent collusive scheme.



4. 5 Discussion The main insights of the analysis can be summarized as follows: i. Favoritism facilitates collusion because: ƒ It induces the disclosure of firms’ private information, as this information is used by the corrupt auctioneer to maximize the winner’s rent; ƒ It shelters firms from random fluctuations in government preferences. The selected contract specification reflects the cartel’s interests instead of social preferences. ii. Favoritism exacerbates the cost of collusion for society. The contract specification is socially inefficient and the price is higher than with collusion alone. The analysis thus reveals that favoritism fundamentally perverts the auction mechanism, in terms of both the use of firms’ private information (about their costs) and the use of the agent’s private information about social preferences. A central intermediary result is that the equilibrium scoring rule is extreme. As a consequence, the project that is selected by the procedure tends to be “nonstandard”. Often the winning firm may be the only one to be efficient in its production. In the repeated setting competition is not a direct concern because of collusion, but it may be preferable to select a firm that is clearly more efficient. A possible criticism of this result is that with such a selection rule, favoritism is easy to detect and/or may not even be feasible. We next address the issue of feasibility. It is true that most procurement codes include provisions that preclude the use of non-standard (a fortiori firm-specific) specifications. They typically encourage generic technical specification and corresponding selection rules. Our view is that the result should be understood as applying within the spectrum of discretion consistent with typical anti-favoritism provisions. It says that within that spectrum, favoritism results in the selection of a project specification that maximizes the winner’s rent. The optimality of the extreme scoring rule follows from the conjunction of a series of assumptions, most of which are standard and/or reasonable. Two assumptions deserve comment: the separability in costs between components, and the separability between bribes and punishment cost. There is a natural way to reinterpret our result for the case where there are complementarities in costs: One should then group together components that are complementary in production into a composite component 28



that is given full weight in a proper manner.20 On the other hand, some additional analysis may be required if we want to relax the assumption about separability between bribes and expected punishment—for example, if the magnitude of the bribe (significantly) affects the risk of detection. Our conjecture is thus that the main insights of the analysis do not depend on the fine details of the model but capture central features of the reality of favoritism in procurement as revealed by empirical evidence. First, there is a great deal of anecdotal evidence, from developing countries for example, that is consistent with our findings. In one case, an Africa country defined its telephone specifications to require “equipment that could survive in freezing climates” Only one telephone company from Scandinavia could satisfy this obviously pointless specification (Rose-Ackerman 1999, p. 64). Similarly, problems of maintenance of construction object are often due to the non-standard project specifications selected by the international procurement procedures. Second, the allocation pattern emerging from the analysis—a pre-determined in-turn rule that allocates the contract to the most efficient firm while generating large profits—is very close to the patterns observed in the Paris City Hall case mentioned in the Introduction. According to Montaldo (2006), new procedures, organizations and enterprises were artificially created to facilitate collusion e.g., the METP (Marchés Entreprises Travaux Publics) and to make it easier for the protagonists to affect the terms of reference of the contracts. Among them the BET (Bureau d’Etude Techniques) and the AMO (Assistant à la Maitrise d’Oeuvre) were directly in charge of preparing the technical specifications and other aspects of the tender documentation. Interestingly, people have argued that the fact that the contracts were allocated to the most efficient firms suggests that there was no collusion. The present analysis shows that it is sufficient for each firm to have a comparative advantage in some specification of the project for this outcome to obtain in a collusive equilibrium with favoritism.



5. Policy Implications The most important message from this review is that risks of collusion and risks of corruption must be addressed simultaneously. This message is addressed to anti-competitive authorities and criminal courts and to auction designers Most countries have a competition authority to deal with firms’ anti-competitive behavior. The prosecution of corruption is the jurisdiction of criminal courts and 20



Clearly, a more elaborate cost structure would entail more complex operations to compute the scoring rule that maximizes the winner’s rent. A conjecture is that the menu of deal offers is a sufficiently rich message language to allow for quite sophisticated information to be revealed, so that the auctioneer can maximize rents as in the basic model.
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in some cases of a specialized anti-corruption agency. This institutional separation makes the investigation and prosecution of cases involving both difficult. We thus encourage more cooperation between those institutions including cross training of officials so they can understand each other better. This institutional separation is more of a hinder in civil law countries. In the US we are used to see prominent economists being called upon as experts in cartel cases and nothing prevents from doing the same in corruption cases. In countries of both traditions, there is a need however to raise awareness of the close links between collusion and corruption and call for investigations with adequate expertise. Our results show how the details of procedures including bidding languages, specification procedures and provision for information exchange and revision of bids can have crucial significance: seemingly innocuous details in the tendering procedures can be exploited to defeat competition.. We wish to call for the development of anti-corruption market design where the fine details of the procedures are analyzed and settled in view of the risks of collusion/corruption. The other policy implications are more specific to the investigated context. The model of section 2 yields two types of policy implications on controls and entry policy. First, it allows us to contrast the impact of controls on bureaucrats versus controls on firms. The results show that controls on firms work when they prevent a rather efficient firm from competing in bribes; then this firm is left with no choice but to compete in prices, thus forcing the others to compete in prices too. Second and in contrast, tighter controls on bureaucrats do not seem to be very effective in our context. Indeed, one interpretation of the threshold B is that because of controls, the bureaucrat cannot take the risk of accepting a bribe larger than B or, more generally, that the value to the bureaucrat of accepting a bribe b has a maximum at B. Then reducing B does not appear to reduce firms’ ability to collude, but only to enlarge the total profits realized by firms. Finally, the results suggest that one way to break collusion and corruption is to introduce a low-cost entrant whose bribe capacity is low. In other words, this suggests that promoting and even subsidizing the entry of an outsider who lacks connections to the local corruption network can be quite efficient in securing competition in procurement contracts. The analysis in section 3 suggests that the government should reduce the procurement agent’s discretion and/or make him more accountable. More precisely this concerns features of the procedures that in effect give the agent an opportunity to let firms readjust their offer. Yet, these features offer some valuable flexibility that one often wishes to preserve.
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The policy should, therefore, target abuses rather than discretion as such. To this aim we believe that raising the level of competence of procurement agents is key. A highly competent agent can be made accountable for ambiguities and other defects in the bidding documents. On the other hand, strict accountability mitigates the agent’s incentives to reveal private information about defects. Therefore, it might be counter-productive from the point of view of the fight against favoritism. These conflicting arguments reveal a more general feature: namely measures aimed at combating favoritism can facilitate collusion and vice versa,21 which provides an additional argument in support of our main conclusion that the issues of corruption and collusion must be addressed simultaneously. Another immediate recommendation is to limit the use of package bidding to situations where significant complementarities are expected. Where the patterns of complementarities are similar among firms, ex ante bundling of objects may be preferable. However, when the patterns are different ex ante bundling by the auctioneer generates a risk of favoritism: the auctioneer can bundle tasks to favour one firm. The analysis in Section 4 confirms earlier results (see, for example, Laffont and Tirole 1991; Burguet and Che 2004) that discretion in defining the scoring rule is subject to capture by firms. This seems to suggest that one should eliminate the agent’s discretion so the agent administers a first price auction. But that would be a very naive conclusion. Scoring rules are used to add (design) flexibility, which generally increases competitive pressure. In a pure first price auction the object has to be fully defined by the technical specifications. Compte and Lambert-Mogiliansky (2000) show that the decisions defining technical specifications are even more sensitive to capture than those that relate to the scoring rule, because they are linked to higher rents. Only when the first price auction is associated with standardization of the technical specifications can the agent’s discretion be truly reduced. In cases when standardization is too costly (or not feasible) the auctioneer’s decision should be subjected to close scrutiny. This recommendation is in line with Kelman (1994), who argues in favor of preserved flexibility combined with increased accountability of procurement officials. In practice, this means, for instance, an obligation for procurement agents to justify their decisions in writing. Another type of measure recognizes that firms often have better information about each other than the government has. They can be in a position to recognize when a scoring rule has been fine21



Another example concerns the secrecy of a reserve price or evaluation rule. The French Competition authority’s contribution to the debate on the new procurement code included a fervent support for secrecy of the evaluation rule — because it creates coordination problem for a cartel. When taking into account corruption, secrecy appears as a source of rents for the agent that can be realized either in favouritism or in support of the cartel.
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tailored to suit another firm. One recommendation would then be to consider designing a mechanism to reveal this information—e.g., by performing an anonymous consultation before the official submission. A simple comparative statics exercise (see Kosenok and Lambert-Mogiliansky 2009) suggests that controls and punishments. The potential efficiency of the repressive tools contrasts with the current legislation in the European Union that makes it very difficult to convict for favoritism. A central reason for this is that favoritism is difficult to prove. In general, any selection criterion is likely to favor some firm(s) at the expense of others. The problem is therefore to compare between selection criteria that favor different firms. The honest auctioneer picks the one that is congruent with public preferences, while the corrupt official selects another. But public preferences are seldom so well-defined that congruence can be measured in a non-controversial manner (which also suggests that a fixed punishment cost model may be the most appropriate). In particular, the occurrence of an extreme scoring rule is by no means sufficient evidence. The analysis shows that collusion and favoritism result in specific allocation and specification patterns over time. It therefore suggests that more attention should be paid to a careful study of those patterns. Finally, in Section 4 the procurement agents are assumed to be short-run players. The idea is that the firms are quite specialized and meet on public markets in different jurisdictions, which are administered by different agents. The demand for public sport facilities, for example, is not recurrent in any single jurisdiction. But we could also interpret our results in the context of firms who meet in public markets that are organized by the same administration but with officials who are often moved from one position to another. Such a policy is often advocated to prevent corruption, which is presumed to be easier to sustain within the framework of a long-running relationship. Our result shows that this presumption is not warranted here. On the contrary, the short-run character of the agents enables firms to earn all the rents (above d) from collusion. Consequently, our results suggest that a high turnover of officials certainly do not make favoritism more difficult. Instead, it makes the use of favoritism more profitable to the cartel.



6. Conclusions In this chapter we have focused our attention on the links between collusion on the one side and corruption on the other side in the context of public tenders. We have seen that it was possible to unveil crucial complementarities.
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Corruption can contribute to solve the problem of enforcement of the cartel agreement. In one shot settings or when the discount factor is too low, cartel members have incentives to free ride on the other complying cartel members to harvest large profits. We demonstrated in section 2 and 3 that it can be in the corrupt agent’s own interest to serve as an enforcement mechanism that punishes a firm’s deviation from the cartel agreement. In a repeated setting the cartel may be able to solve the enforcement problem on its own but it faces other serious problems. From one period to the other the environment changes in a stochastic manner. In order to be able to optimally respond to those changes, the cartel needs information about firms’ cost in the current period. To maximize the cartel’s payoff the firm’s that has the lowest cost to deliver the current project must be designated as the winner. But firms do not generally have the incentives to reveal information truthfully. The presence of a corrupt agent changes the picture. In most complex tenders the selection criteria is not the price alone, we are dealing with multiple criteria. The formulation of the selection rule i.e., the way non-price aspects of the offer are quantified and weighted against the price factor becomes a key feature of the allocation procedure. Most often this cannot be done in a standard way. Instead it appeals to information specific to the project which is partly privately known by the agent who manages the procedure. This information gives him discretion to effectively fine-tailor the selection rule in favor of a firm. We have seen that this fine-tailoring can solve the cartel’s problem because thanks to corruption, it needs not adapt to the environment, it is the environment that adapts to the cartel. The complementarities between collusion and corruption have important policy implications. The mere presence of a corrupt agent can induce collusion where one may not expect it, because it is not sustainable on its own. Because it generally facilitates collusion, the cost of corruption goes far beyond letting an inefficient firm win, the price paid can also be much higher and the project that is implemented may have a relatively poor social economic value: a lot of public money is spend and it is spent with little benefit to the society. The cost of the combination of collusion and corruption in public tenders is thus larger than simply adding their respective social economic costs. This is why it should be a clear priority to build up a capacity to face the two problems jointly. Most countries however view collusion as the jurisdiction of Competition authorities and corruption as the jurisdiction of criminal courts. This institutional separation makes the investigation and prosecution of cases involving both difficult. We thus encourage more cooperation between those institutions including cross training of officials so they can understand each other better.
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As we better understand the deeply corrosive effect of corruption on public tenders including its impact on collusion, the stake of combating corruption in public procurement increases and so should government efforts to prevent it.
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