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Abstract:

This paper investigates the coordination of Brazilian infra-structure public work contracts. Those contracts are audited by the Brazilian Court of Audit (TCU), trying to reduce information asymmetry in the bidding and execution process of these works. We analyzed all TCU auditing reports of 228 federal public works related to 728 contracts, surveying the works’ features and their irregularities as identified by TCU and stated on their inspection’s reports. Besides that, we surveyed TCU’s analysts in order to measure the complexity of public works, and the analysts’ perception of the difficulties in the auditing process. Results suggest that the following variables are negatively associated with auditing efficiency: (i) specificity and auditing complexity, as indicated by the attributes’ measurement costs, and (ii) capture probability by the private agent, as indicated by expected sunk costs if the supplier were replaced. In an environment marked by weak enforcement, those factors increase the potential of public value expropriation by the private agent.
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INTRODUCTION AND BACKGROUND
Incomplete contracts literature applied to transactions between private agents has received considerable attention in research. This incomplete contractual transaction is enforced by external arbitrage, or it is balanced by contractors’ expectation that the other part will terminate the relationship or execute warranties. In this scenario, the ability to adapt has been considered one of the most relevant features of private arrangements (Spiller, 2008). On the other hand, despite increasing attention (Bajaris & Tadelis, 2001), little has been written about public contractual transactions, that is, between a public agent, which can be a secretary, agency or company, seen as formalized, standardized, rigid and bureaucratic (Greenstein, 1993), in terms of the government’s and the third party’s opportunism (Spiller, 2008).

Brazilian public entities delegate public works to private entities through a contracting model and coordination via a bidding process, won by whoever offers: (a) lowest price, (b) best technique, or (c) both lowest price and best technique.

To mitigate misuse of federal resources, corruption or waste, the Brazilian Court of Audit (TCU) – equivalent to the U.S. Government Accountability Office (GAO) – establishes an inspection schedule to verify the correct use of public funds, also called compliance audits, in order to report their status to Congress. The TCU monitors both public managers (and moral hazards present in the relationship between the state and the individual agent) and the private contracted entities, looking at the transaction itself, that is, whether it was executed in accordance with what was contracted, its quality, due date and contracted values. 
When severe irregularities are identified, the Congress suspends the disbursement of funds to those public works until these faults have been solved, impeding its continuation. Finally, the TCU works as a court of judgment when irregularities are identified through its inspections or denouncements. When it judges, the TCU ends up legislating to the extent that it interprets events, and these interpretations may be applied to future court cases. These efforts to regulate public contracts cost money to the Treasury, but it is expected that this enforcement will mitigate inefficiency in the contracting and allocation of public resources. Public works include the construction of highways, roads, airfields, sport facilities, water projects, electrical wiring, buildings and special projects involving civil engineering. The functioning of the Court and the models of Brazilian public procurement
 are established in the Federal Constitution and in specific laws for this court (see Brasil, 1988, 2005a, 2005b, 2006).

This research mainly looks at whether the traded goods’ features affect the extent to which the existing coordination arrangement minimizes transaction costs in the public bidding process, in order to improve the achievement of contracted specifications in terms of constructions standards, due date and maintenance of the original transaction price, given constant regulations.
The complexity related to the public work may be used by the private entity as an excuse not to comply with the contract ex post. It decreases the level of quality of the work, or its due flexibility, or its overpricing. So, we investigated if the TCU’s analyses are constrained by the agreement complexity.

The complexity present in engineering projects’ attributes, in the design or construction phases, tends to create difficulties to measure and verify those attributes. So, public work contracts vary in terms of their potential enforcement due to this complexity. That is one reason for so many cases of irregularities, despite regulation efforts. As from 2008, the TCU started to replace its previous team of non-engineering inspectors, decentralized across different Brazilian regions, by a team of highly technical specialists centralized in Brasilia. This movement seems to acknowledge that complexity makes inspection activities more difficult.
The initial hypothesis, based on measurement costs approach (Barzel, 1982, 2005) and on assets specificity (Williamson, 1985; Klein, Crawford & Alchian, 1978), considers that the unilateral dependence deriving from the potential hold up would allow the private entity to explore initial irregularities identified in a TCU inspection to the limit, postponing due dates and exceeding contracted prices and, hence, maximizing the present value of its cash flows. This possibility occurs when public contractor has no more credible threats of contract termination or works interruption.
The credible threats are reduced due to significant costs of these strategies to public contractor. If the State interrupts the execution of a work (already initiated), it would incur in sunk costs related to (a) the delay of the service offered to the public, and (b) the change of suppliers (switch cost). Those switch costs are measurement costs, and are increased by verification costs of finished services, and by costs to share responsibility between replaced and new suppliers
. Hence, due to the reduced incentive to use early contract termination by Public Administration, as a self-enforcement mechanism, alternatives for enforcement are punishment by not contracting the supplier in the future or by legal action.
To complement our analysis we consider the moderating effect of services attributes’ complexity.  There are empirical evidences concerning to private contracting setting that higher complex contracts increase measurement costs and incentive the parties to left breaches in contracts in order to realize adjustments ex post (Barthélemy & Quélin, 2006).

In Brazilian’s procurement of public works, each procurement contract is governed by a set of interactions. There are (i) contracts between public contractor and a pool of engineering service suppliers, (ii) a contract between public contractor and an intermediate private supervisor, and (iii) a public audit by the TCU of the public work contract, and over the private supervisor contract.
The goal of this paper is to analyze, in the Brazilian case of public procurement construction contracts (hereafter Public Work Contracts), the effects of TCU inspection on self enforcement balance in the procurement relationship between the public contractors and the private service suppliers, generally engineering firms. In addition, it analyses how the enforcement balance influences the performance of the contracted services’ set. Our analyses consider the occurrence of three irregularities as performance loss: (i) cost variance, (ii) service deadline variance, and (iii) overpricing.
In 2005, the TCU selected 421 public works to be inspected, that represents 1.129 contracts and an annual budget of US$ 8.3 billions.
 Among them, signs of relevant irregularities were identified in 168 works (81 with work’s interruption determined by TCU), and others irregularities in 38 cases. Public works related to transportation’s and power’s infrastructure constructions represent 21.4% and 61.4%, respectively, of resources disbursed by the Brazilian Federal Government on that period. From all inspected contracts, transportation and power represent 189 and 56 contracts, respectively.
We selected all 228 active public works that TCU had inspected in loco, involving 728 contracts between some a federal administration (contractor) and a private agent (construction service provider). Widespread irregularities were: overpricing (14%), environmental irregularities (8%), cost overvaluation (7%), executive or basic project deficiency or absence (6%), not allowing modifications in projects or specifications (5%), irregular contract administration (4%), executive or basic project deficiency or absence, exposing the Treasury to abnormal risks (4%), contracts’ imminent nullity (3%), irregular budget execution (3%), and other 26 types of relevant irregularities.
Our analysis was based on those 728 contracts (228 public works being executed in 2005), all of them subject to TCU inspection. The irregularities were identified through TCU inspection’s reports, and the complexity of public works was measured by TCU analysts’ perception of the difficulties in the auditing process.
We tested the potential sunk cost moderated by inspection’s complexity on performance loss and the effect of 1994 Brazilian’s monetary plan. Our results do not permit us to conclude about sunk cost effects on value variance, neither when moderated by inspection complexity nor by past irregularities signaling. But we found that the potential sunk cost increase the service deadline variance. Finally, our tests show that the TCU’s contract regulation mechanisms mitigate the agent’s opportunism only partially. Agents respond to the bidding process model chosen and compensate gains through contract gaps.
In literature, we have not identified any research in Brazil or abroad that analyses this subject with this same theoretical approach. Thus, after understanding the interaction between public work assessment and enforcement, this discussion can be useful to design procurement policies, or even to reconsider the procurement and public work provider selection model. The suggested revision is justified by the perception in society that public entities spend more than the fair value on public works. Hence, academic research could test the rationality of this perception.

HYPOTHESES DEVELOPMENT
We assume that unilateral dependence (a consequence of hold up) would encourage the private agent to push contract irregularities initially identified by the TCU to the limits of its management possibilities, in order to postpone due dates and maximize the net present value of its contract-related cash flow. That potential hold up is associated with the state’s increased sunk cost – related to the interruption of services’ execution, and additional switch costs. The decrease of contractor’s credible termination threats mitigates the self enforcement (Klein, 1996). We did not assume the possibility of capture by the government here. Although Spiller (2008) presents reasons to take governmental and third party opportunism into account, these possibilities lie beyond this article’s scope. 

Besides assets’ specificity, (Williamson, 1985; Chung, 1991; Hart & Moore, 1988; Aghion; Dewatripont & Rey, 1997), agreements’ verifiability (Hart & Moore, 1988; Bajaris & Tadelis, 2001) and renegotiation possibility (Aghion; Dewatripont & Rey, 1997) negatively affect contracts’ efficiency and increase contractual hazards.

Attributes’ specificity increases the difficulties of external parties to identify and judge contractual breaches (Barthélemy & Quélin, 2006). That complexity can serve as a proxy of measurement costs (Macleod, 2002, 226), which increase exponentially depending on the number of activities established in the contract. 
TCU monitoring minimizes cost variation (H1a) and service deadline variation (H1b). Those effects are mitigated by attributes’ complexity (H1c). Hence, sunk costs increase cost variation (H1d) and service deadline variation (H1e).

If the private party accesses and uses information from the last monitoring process to measure how much longer it can practice hold up, a priori monitoring serves as signals that moderate potential hold up impacts, so that:

Information about past punished irregularities mitigates the accumulated sunk cost effect on value variations (H2a) and deadline variations (H2b).

Services that are centralized in only one supplier increase the scope of contracts, thus centralizing sunk cost and the supplier’s bargaining power. In addition, the attribute’s weakness specification would be easily handled if attributes were centralized in one single contract. Engineering services’ objectivity minimizes price manipulation ability (spreadsheet game), facilitating the monitoring process, so:

Services split among many contracts mitigate the sunk cost effect on price (H3a) and deadline variations (H3b), and increases monitoring efficiency (H3c), but the effect of moderation on sunk cost is stronger than the effect on monitoring (H3d).

The lower the content of the contracting phase (based on lower price procurement), the more relevant are budget slacks and, the higher the complexity of the measurement process, the more possibilities the agent has to manipulate costs. In addition, the weaker the enforcement (state controlled entities suffer weaker enforcement than private controlled entities), the higher the probability of overpricing, so that:

The lower the content of the contracting phase, the higher the probability of overpricing (H4a), but that effect is controlled by specification complexity (H4b).

DATA COLLECTION AND VARIABLES 

The unit of analysis is a contract between the federal administration (contractor) and a private agent (construction service provider). One public work generally includes more than one contract.  Our sample has 228 active (in execution in 2005) public work and its 728 contracts all of them subjects to TCU’s inspection. Among 728 contracts, we identified that 53% (389 contracts) are related to public transportation works, 35% (257 contracts) to electric power production, and 11% (82 contracts) to other works. 

Considering identified irregularities, 38% of contracts had its value increased excessively, 52% had its deadline expanded and 34% presented overpricing. Upon the first inspection, 81% of contracts presented irregularities, but this proportion decreased in the second inspection (57%). Finally, in 2005, 22% of public works had their payment blocked by Congress.

Based on TCU’s inspections’ reports we identified three irregularities, or performance loss: positive cost variation, positive service deadline variation and overpricing. The positive cost variation is the extra cost comparing to ex ante contracted price that government will pay to supplier. So, the cost variation for each contract (COSTVAR) is the difference between contracted price (original fixed price) and final price (agreed after renegotiations) divided by contracted price. Both contracted and final prices were adjusted by inflation to December 31st, 2005. Null price variations and negative price variations were discharged from the sample. A similar process was adopted for the positive service deadline variation variable (TIMEVAR). Finally, the third dependent variable, overpricing (OVERPRICE) is a dummy variable, where: 1 for public works in which the TCU audit report identified overpricing at the original contract or at the amends.
Auditing efforts’ intensity (MONITOR) was summarized by three factors: (i) the number of times the public work was audited, (ii) total auditing hours, and (iii) auditors’ experience. We obtained this information through work inspection reports. Those reports inform the auditor’s team, and then the team experience was proxy by auditor’s engineering or non engineering background. Based on interviews with TCU’s analysts, our respondents had agreeing with the positive relation between this background and the perception of capacity to reduce information asymmetry about irregularities. 

To analyze public works’ auditing complexity (AUDITCX), we interviewed 15 analysts from one of TCU’s Secretariats about their perception of whether TCU auditors are able to identify, after the public work was executed, if the work is fully in accordance with the project. A five- point Likert scale was used, with 5 for totally disagree, and 1 for totally agree. We found a Cronbach’s α = 0.785. 

To analyze public works’ specification complexity (SPECICX), the same TCU’s analysts were interviewed about their perception of whether the engineering project establishes all necessary technical attributes. The same Likert scale was adopted, with Cronbach’s α = 0.830. We identified divergent validity problems between AUDITCX and SPECICX. Then, the variable AUDITCX was discharged, and SPECICX was used due to the respondents’ stronger perceptions about the inspection reality. The effect of AUDITCX was replaced by a controlled variable, WORKTYPE, originated from the TCU taxonomy for each kind of public work, pre-registered in their own electronic system according to: (i) specification complexity, (ii) auditing complexity, and (iii) difference between both complexities. Some categories are: buildings, electric energy plants, airport, and irrigation systems. 

The annual sunk cost increase ratio served as a proxy for accumulated sunk cost (SUNKCOST) by the government (contractor), measured by the ratio between public work’s original value (adjusted by official inflation rate until December 31st 2005) and ex ante execution time period for each public work (difference between contracting date and expected date of conclusion; renegotiations were ignored).

Bidding modality (BIDMOD) was a proxy for the content level in the bidding process, where: 5 for competitive bidding, 4 for request for quotes, 3 for invitation, 2 for monopolist supplier, and 1 for no-procurement due to lower values or critical demand conditions.

If a supplier has a prior low performance signaling (SIGNAL) the auditing team may attempt with more detailed process, increasing the potential to discover a irregularities when and if this exist. We assume 1 for contracts with prior irregularities indentified, but resolved.

A work may be split into many contracts, what would decrease some contractual hazards. Adaptations problems would be resolved easiest if the contract concerns exclusively to only sing attribute of the service.  Second, the objectivity generated with this strictly design would mitigate supplier’s probability to transfer its inefficiency to another contract part. Then, this would decreases monitoring efforts. Third, a more split arrangement would reduce supplier power, and the potential hold-up by the private agent. The split degree (SPLIT) was surrogate by the contractual price over the sum of all contracts related to a specific work.

Auditing recurrence (RECURRENCE) is a control variable, where: 1 for public works audited in prior years and in which irregularities were identified. 

The expected enforcement and coordination capabilities were controlled by the contractor type (CONTRATOR) where: 0 for works contracted by public firms (for instance, Petrobras), and 1 for works contracted with other public entities, like a federal healthy secretariat.

The TCU’s auditing scope at the time of auditing (SCOPE) was controlled by the work’s contracting year, where: 1 for works contracted before 1995, 2 for works contracted between 1996 and 2002, and 3 for works contracted after 2003.

Finally, the impact of Brazilian monetary plan, “Plano Real” (REALPLAN) was controlled by the work’s contracting year too, where: 1 for works contracted before February, 28th, 1994. 
<< Table 1 here >>

TESTS AND RESULTS
COST VARIATION

Impacts of potential sunk cost and monitoring on cost variation are inconclusive, even if moderated by monitoring complexity or by past punishment signaling. Thus, H1a, H1d and H2 are inconclusive. When attributes are split among many contracts, we found that the higher the monitoring, the higher the cost variation. Thus, H3 is also inconclusive in relation to cost variation.

DEADLINE VARIATION

Deadline variance is mitigated by monitoring (H1b is not rejected), although monitoring complexity does not moderate this impact (H1c). As expected, potential sunk cost increases deadline variation (H1e is not rejected). When the signaling effect is added, the model loses its explanatory power, and H2 becomes inconclusive. We did not find a moderating effect of contract splitting on monitoring (H3c is rejected) but, on the other hand, concerning the sunk cost effect, results appeared as expected (H3b is not rejected), i.e. the higher contract splitting, the lower the sunk cost effect on deadline variation.

<< Table 2 here >>

OVERPRICING

Overpricing probability is negatively associated to the content level in the procurement (H4a is not rejected). As expected, the type of the public work controls the model (H4b is not rejected).

Adding monitoring recurrence, the content level still explains overpricing but, as opposed to expectations, past punishment is associated to ex post increase in overpricing. This result suggests reversed causality, because our one-year sample (2005) includes monitored and not-monitored public work contracts. It also suggests that the TCU’s enforcement is fragile. Splitting the sample would solve this problem.

We find that overpricing is less frequent among state-controlled suppliers than among privately controlled entities.

<< Table 3 here >>

1994 MONETARY REFORM

The Brazilian economy was considered as hyperinflationary until the 1994 monetary reform (Real Plan). This control variable is relevant in all tests. For works contracted before 1994’s reform, public contractors find more difficulties to verify market prices, or fair values for contracted services, and then private suppliers could accommodate their own inefficiencies, or expropriate rents, using cost revisions. After 1994’s reform, maybe this effect had been surrogated by overpricing practices, as our test suggests.
FINAL REMARKS
TCU efforts to monitor public work contracts do not seem to be sufficient to discourage value variation. On the other hand, they do seem to avoid deadline variation, although the sunk cost potential is associated to deadline variation. Splitting contracted attributes among many contracts avoids the capture effect.

In the procurement process, the content level affects the probability of overpricing. We argued if the close association between monitoring recurrence and overpricing probability represents enforcement weakness.

Splitting attributes among many contracts, especially when the content level is lower, mitigates deadline variation, since this practice minimizes the state’s dependency on a single supplier. On the other hand, that practice increases monitoring complexity and transaction costs.

Finally, measurement difficulty and potential capture are idiosyncratic for each type of irregularity, and may affect suppliers’ service costs and service quality. These effects could be analyzed through a longitudinal study that considers different irregularities simultaneously.
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Table 2: H1, H2 and H3 tests.
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� We use the terms procurement and bidding process interchangeably.


� The cut-off point of responsibility for low quality between the replaced supplier and the new supplier cannot be verified without significant costs.


� In 2008, the TCU performed 153 analyses in loco and 255 analyses through information systems, involving a total amount of more than US$ 13 billion (TCU, 2008).








