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Abstract

We assemble a large database for public works in Italy and use a regression dis-
continuity design to document the causal effect of decreasing discretion over auction
format choice. Works with a value above the threshold must be allocated through
an open auction that leaves little discretion to the buyer in terms of who will bid and
win. Works below the threshold can more easily be allocated through a restricted
auction, where the buyer has some discretion in terms of who (not) to invite to bid.
We find that works with lower discretion have a lower probability that an incum-
bent firm wins again.We also find non-conclusive evidence about longer delay and
lower number incorporated firm. Number of bidders, winning rebate and probabil-
ity that the contract is awarded to non-local firms are not affected. When we try
to disentangle the relationship between delay and firm characteristics (using fixed
effect, propensity score matching e propensity score reweighting) we find that large,
incumbent firms deliver with shorter delay, particularly below the threshold.
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1 Introduction

In this paper we analyze a large database for public procurement works in Italy to estimate
the causal effect of limiting discretion in using restricted rather than open auctions on both
ez-ante (number of bidders, winning rebates, and type of winners) and ex post outcomes
(completion time, delays in delivery, cost overrun). We then try to identify the presence
and effects of repeated procurement relationships allowed by the higher discretion left to
public buyer by restricted auctions.

The benefits from using open auctions in public procurement are well known and go
well beyond economists’ praise for increased competition (Bulow and Klemperer, 1996).
Besides being seen as a way to achieve higher value for taxpayer money, open auctions
are also widely perceived as a way to limit public buyers’ discretion in the choice of
contractors, to increase competition and with it reduce political favoritism and corruption.
International institutions (The World Bank, the OECD, etc.) therefore propose open
auctions as the most effective procurement instruments for most situations.

This widespread view suggests that open auctions should lead to higher welfare thanks
to more competition among suppliers, hence more bids submitted and lower awarding
prices, and to lower corruption or local political favoritism. Removing discretion however
may not always be effective in limiting corruption and may come at the cost of limiting a
civil servant ability to establish productive relational contracts with suppliers.! Moreover,
the removal of ex-ante discretion often is coupled with the absence of ex-post performance
control, which risks to simply relocate the corruption problem from the selection stage to
the contract enforcement one. A supplier planning to bribe civil servant to allow for lower
performance standards at the contract execution stage will bid much more aggressively and
win the selection process even in a transparent and well designed open auction. Controlling
for ex-post performance is therefore crucial to understand the quality of the provided good
or service.

The rest of the paper is organized as follows. In Section 2, we review the related

'For example, Bandiera, Pratt and Valletti (2009) showed recently that for acquisition of good and
services corruption is not higher for public buyers with higher discretion, while the prices they pay are
lower than average. This goes in the direction of Banfield (1975) and Kelman (1990), who argued that
some discretion coupled with ex post performance checks is essential to good public management. See
Spagnolo (2012) for a more thorough discussion.



literature. In Section 3 and Section 4, we describe the institutional framework and the data
respectively. In Section 5, we present the Regression Discontinuity Desing. In Section 6,
we present the empirical analysis and the results. Then in Section 7, we test the robustness
of our results. In Section 8, we report addtional results on firm characteristics and ex post

peformance. In Section 9, we draw the conclusions.

2 Related Literature

When contracts are highly incomplete, open auctions may perform poorly in terms of
purely economic outcomes. Spulberg (1990) for example, focussing on the construction
industry, showed how incomplete contracting may intensify problems of moral hazard
hazard and ex post opportunism leading to rather poor outcomes. Manelli and Vincent
(1996) reached an even more extreme conclusion, showing that when the crucial dimension
on which gains from trade are concentrated is not contractible, open auctions that induce
bidders to compete on contractible dimensions (e.g. price) may be the worst among
the all conceivable procurement mechanisms, as they maximize the damages from adverse
selection. Bajari and Tadelis (2001) showed that even bilateral negotiations may be better
than competition for highly complex projects, as completing the contract is the more costly
and flexibility the more valuable the more complex the project procured is.

Restricted auctions leaving the buyer some discretion on whether to invite or not invite
some bidders, as it is often the case for restricted auctions in public procurement, can be
seen a compromise between open auctions and bilateral negotiations, as they may limit
but not eliminate supplier competition. In a dynamic framework, auctions with a choice
of participant depending on past performance may allow the buyer to take into account
reputational forces and establish long term relationships that may enforce corruption but
also improve performance (Kim 1988, Doni 2006). Restricted auction may then be the
optimal procurement mechanism even when discretional bonuses are allowed for or with
suppliers collusion (Calzolari and Spagnolo 2012).

Whether the use of restricted auction damages tax-payers by reducing competition
and value for money and increasing corruption, or they instead reduce transaction costs
linked to incomplete contracting and allowing public buyers the discretion necessary to

effectively use reputational /relational forces is fundamentally an empirical question.
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Several empirical studies tried to identify before the effects of the selection procedure
in procurement. Crocker and Reynolds (1993), for example, investigated how the US Air
Force selects the contract type in the jet engine market. They test the trade-off between
two factors: providing an ex-ante incentive using binding contract and the cost of drafting
the contract. They shows how the degree of contractual incompleteness is endogenous to
the characteristics of the good procured and of the contractors. In the first stages of the
production process, when there is a certain degree of technology uncertainty, the buyer
is inclined to use a incomplete contract arrangement in order to guarantee the producer
to recover the cost of R&D and the relation-specific investments. As long as the relation
proceeds, and the technological uncertainty decrease, the contractual arrangement tends
to be more stringent, pushing then on increasing the cost saving incentives.

Bonaccorsi et al. (2000) investigate the determinant of the choice between auction
and bargaining on a dataset of Italian medical procurement device. They find that when
there is a substantial influence of the medical staff (that cares more about quality) on
procurement decisions bargaining is used more often. When the cost (value) of quality
is low (high), bargaining is also used more often. If the potential market is narrow (few
suppliers) auction is instead preferred because the price competition is not too intense and
thus it does not affect too much the quality.

Bajari, McMillan and Tadelis (2006) analyze the key factors that lead the choice be-
tween auction and bargaining. They tested three hypothesis: first, a complex project is
more likely to award with a negotiation; second, if the potential market is large the auction
is more likely to be pick; third, in a complex project it is expected that the most reputable
procurers will be selected as counterpart in a negotiation. The results of the empirical
model support the previous hypothesis. 1) Complexity (contract value and duration) in-
duces more discretionary award mechanism. 2) Controlling for the business cycle, they
find that in case of boom negotiation is widely used (narrow market). Viceversa, during
slump auction is more likely to be use (larger market). 3) They find that in a negotiation
reputable contractors are more likely to be selected. They also consider the policy im-
plications of their result. They suggest there is room is using different award mechanism
to improve the efficiency of procurement leaving to costly monitoring the anticorruption

transparency task.



More recently, Lalive and Schmutzler (2008) and (2011) investigate how introducing
competition affect the railway service in Germany, in particular the cost (price) and the
frequency of the service (contractible quality). In the former paper (2008) they perform
an explorative analysis. Using a diff-in-diff approach they find a positive relation between
competition and frequency of the service. However, in this explorative study they do not
develop a proper framework to deal with the endogenous selection of the award mechanism
between negotiation (with the incumbent) and auction. Also, they do not have any pro-
curement price data making impossible the identification of any casual relation between
competition and service frequency. Lalive and Schmutzler (2011) address these substan-
tial issues. In their reduced form analysis they find that the cost of the lines auctioned
is one fourth less than of those negotiated for a given level of service. They the build a
model of the decision of whether to negotiate with the incumbent or auction of the line
and proceed a structural analysis to deal with endogeneity issues. Among other things,
they find that negotiation harms consumer surplus mainly on the ground of higher price
rather than lower quantity, due to the bargaining power of the incumbent.

Related to our study is also the literature on reputation and long term relationships
in procurement.

Banejeree and Duflo (2000) first study how contract incompleteness can affect the
choice of the contract form. They exploit data from the Indian software industry. Their
model shows that a reputable firm tends to be contracted with a cost-plus. The empirical
results confirm the theoretical suggestion, even if with some shortcomings in the model
underlined by the authors (i.e. the lack of data about reputation of the buyer), that a
stronger reputation leads to use a cost-plus contract.

Corts and Sigh (2004) analyze the effect of repeated interaction on the choice of contract
form in the market of the offshore drilling. The empirical findings show that the repeated
interaction (measured by past stock of inter action) reduces the use of high incentives
contracts, suggesting a relation in which repeated interaction can be a substitute for high
incentive contracts. One of the main shortcomings, of the previous empirical results, is
the proxy of the repeated interaction used: the stock of the past relations. It does not
consider the shadow of future interactions.

Gil and Marion (2009) try to address this issue measuring the continuation value of



the relationship. They analyze the effect of repeated in market subcontractors for the
California Highways. Their model has two main testable implications. First, higher past
interaction leads to lower bids due to the decreasing coordination costs, thus increasing
the probability of win the auction. Second, higher continuation value leads to a lower bids
due to the decrease of the moral hazard problem, and therefore increasing the probability
of winning the auction. The empirical results confirm these suggestions, nevertheless they
show that the effect of repeated interaction has an impact on the bidding behavior only if
there are future business chances. This result shows that the use of past interaction as a
proxy of future repeated interaction may lead to wrong conclusions.

Shi and Susarla (2010) focus on information technology outsourcing contracts, find-
ing that a vendor with high reputation capital in fair bargaining (cost-cutting) is more
likely to be awarded a fixed-price (cost-plus) contract. They also find that lower reneging
temptation when accommodating changes, measured by mature technology and process,
favors relational fixed-price contracts. Finally, and consistent with theory, they find that

fixed-price contracts become less complete with relational contracting.

3 The Institutional Framework

The Italian procurement law has undergone great transformation following the political
scandal known as “Mani Pulite”, in the early 1990s. A new law, the 109/94 (know as “Mer-
loni”), introduced a pronounced emphasis on transparency and competition.? This law
strongly pursued the use of auctions as a means to promote competition and transparency.

There are three principal types of award mechanisms for public procurement auctions:
the Pubblico Incanto, where participation is open to every firm certified for this project;
the Licitazione Privata, where authorities invite a number of certified bidders;® and the

Trattativa Privata, where the contracting authority invites a restricted number of bidders,

2Several amendments have been made over time. The main amendments are “Merloni-bis’ in 1995
and “Merloni-ter’ in 1998. Major legislative changes were introduced in 2006, but they do not concern
our sample(2000-2005)

3An excluded certified firm can ask to be included in the list of the invited bidders and the contracting
authority cannot refuse access.



at least 15.4 °

The firms participating in the auction bid the price at which they are willing to un-
dertake the project. They submit a percentage reduction (a rebate) with respect to the
auction’s starting value (the reserve price). The reduction from the original reserve price
is the final price paid by the public administration, the cost of procurement. An engineer
employed by the municipal administration estimates the value of the project and sets the
reserve price, according to a menu of standardized costs for each type of work.

The winner of the auction is determined by a mathematical algorithm.® After a pre-
liminary trimming of the top/bottom 10% of the collected bids, the bids that exceed the
average by more than the average deviation (called the “anomaly threshold”) are also ex-
cluded. The winning rebate is the highest of the non-excluded rebates below the anomaly
threshold.”

This auction mechanism is somewhat unconventional.® Conley and Decarolis (2011)
however, show theoretically that, in the presence of collusion, there is a positive correlation
between the number of bidders and the winning rebate.? Consistent with the theoretical
prediction, in the data we find a positive and significant relationship between the number
of bidders and the rebates.

Contractual conditions (e.g., deadlines and possibility of subcontracts) are described
in the call for tender. Some terms of the contract (the time of delivery and the cost of the
project) might be partially renegotiated in cases of unforeseen or extreme meteorological

events.!® Subcontracting part of the works is permitted by law, but requires the approval

4To be valid a Trattativa Privata does not need 15 bids. Paradoxically, it may be sufficient that one
bidder makes a bid to have a valid Trattativa Privata.

5There is also Appalto Concorso that is restrict to works with an extreme degree of complexity and
high values.

6This mechanism is not used in two sets of procurement auctions: First, auctions with a reserve
price above the European Community threshold that are administrated under the European Commu-
nity common law, “Merloni-quater” in 2002. Second, the municipality of Turin managed to change the
procurement law and from 2003 introduced first-price auctions.

"As for illustration, consider this simple example. In a hypothetical auction, after the trimming of
the tails there are three participants placing the following bids (in the form of a rebate over the starting
value): 10, 14 and 16. The average bid is thus 13.33. The average difference of the bids above this average
bid is 1.12. Thus the “anomaly threshold” is 14.44. It turns out that in this case the winning bid is 14,
which is above the average, even if 16% is the highest bidden rebate.

8Decarolis (2011) shows the similarities between this auction mechanism and the mechanisms of coun-
tries like China, Taiwan, Japan, Switzerland, Florida DoT, NYS Proc. Ag., etc.

9See Proposition 3 in Conley and Decarolis (2011)

10F]oods, storms, earthquakes, landslides, and mistakes of the engineer are the reasons for renegotiations



of the public administration. We consider whether works are delivered with delay or
subjected to cost overrun as measures of the ex-post execution of the contract.

The likelihood to use a Trattativa Privata is partially a function of the auction starting
values. With starting values below 300,000 euros, the contracting authorities may decide
to use this award mechanism. Two conditions must hold: there should be a particular
technical contingency or emergency reasons; previous procedures were run without results.
However, these conditions are often relaxed, and contracting authorities tend to find it
quite easy to use Trattativa Privata. Above 300,000 euros, it can be used only in a case

of disaster or other emergency conditions.!

4 Data and Descriptive Statistics

We exploit a unique administrative database collected by the Italian Authority for the
Surveillance of Public Procurement (A.V.C.P.). We gained access to all the public works
auctioned in Italy between 2000 and 2005 with a greater or equal value of 150,000 euros.
For each contract, we observe the number of bidders, the winner’s rebate, the auction’s
starting values, the identity of winning bidder, the type of work, the final cost, the date
of delivery, and the type and the location of the public administration.

Further, we integrate this data with demographic information (ISTAT)!?, social capital

(Guiso et al. (2004)). '

4.1 Descriptive Statistics

In Table 1 we report the summary statistics for the sample of auction. We focus on a

sub sample of works between 200,000 and 500,000 euros to avoid any other legal change.

prescribed by the Italian Civil Code.

"The contracting authority have to notify and justify to the Authority of Public Procurement the use
of this procedure

12\Wehave the population, the surface and the density at the provincial level for years 2000-2005

13Weconsider two measures of social capital at provincial level: the blood donation and the electoral
turnout, Giuso et al. (2004).



14" The data base amounts to 12,136 public works.!®> 88% of the auctions were open.!®

52% of projects fall below the private negotiation threshold of 300,000 euros. The average
value of a public works in our sample is 310,00 euros. More than 60% of the projects were
roads or constructions, respectively 33 % the former and 29% the latter. Municipalities
are responsible for about one half of the auction in the sample. Projects from the north
of the country represent 58% percent of our sample.'”

The average number of bidders is about 26 and the mean winner’s rebate is roughly
14%. In 50% of the cases the contractor was registered inside the province of the contract-
ing authority. The average expected completion time for a project was 217 days with a
delay of 136 days. On average, the contracting authorities pay 12% more than the award-
ing price in terms of cost overrun. The probability to award a contract to a firm with
whom the contracting authority has a past experience is 10%. 49% are incorporated as

limited liability company and 10% as unlimited liability company.

5 Regression Discontinuity Design

We implement a Regression Discontinuity Design (RDD) to avoid the potential bias in the
OLS estimates of the causal effect of discretion generated by the non-random assignment
to the treatment. In Section 3 we discussed that public works are more likely to be
awarded by open auction (the treatment) if the auction starting value is above 300,000
euros. Lee (2008) shows that in these cases, RDD can identify estimates which are as
valid as those resulting from a randomized experiment. In this section we discuss the
main characteristics of the RDD design and its assumptions.!8

We define y as the threshold in the auction’s starting value, which determines a dis-

continuity point in the support of the awarding mechanism function, as established by the

14Below 200,000 euro the Contracting Authorities can use a more simplified Award Procedure Cottimo
Fiduciario; above 500,000 euros there is a change in the publicity requirement for the public works,
Coviello and Mariniello (2012)

15Tn this sample we consider the winner for which a reliable identifier is present, either registration
number or fiscal code.

61n this category we include either open (Pubblico Incanto) or partially restricted (Licitazione Privata).

17This is mainly due to incomplete and corrupted data about works’ termination for auction coming
from the south of the country.

18See Imbens and Lemieux (2008) and Lee and Lemieux (2010) for detailed toolkits on RDD. Closer to
the spirit, Choi et al. (2011) is a novel application of the RDD to identify the causal effect of the reserve
price on entry and auctions’ outcomes.



law. The discontinuity point separates two different levels of discretion in selection of the
awarding mechanism, which are imposed on public administrations. We can identify the
casual effect of this change in discretion on the parameters of interest by concentrating on
projects in a neighborhood around the discontinuity point. Y is the auction starting value
(also called running variable) and 7" be the indicator of whether the contract is above the
threshold.

O are the auction outcomes: the number of bidders, the winning rebate, the probability
that the winner comes from inside the province, the cost overrun, the expected completion
time, the days of delays, the probability of an incumbent winner and the probability of
a limited liability winner or unlimited liability winner.'® O, and O, are the values of O
just below and above the discontinuity y. The identification of the casual effect of limiting

discretion requires the respect of the following continuity conditions:

E{O|Y =y"} = E{O]Y =y} (1)

y;” and y; represent the right and left limits of the reservation price at the cutoff point.
As in Hahn et al. (2001), if the continuity condition holds, for a a project in neighborhood
of the cutoff point, the average effect of being above the threshold 7' = h (rather than a

lower T' = 1) is:
E{O)Y =y™} = E{O]Y =y} (2)

6 Empirical Analysis

6.1 Testing continuity assumption in the pre-treament variables
and in the running variable

The compliance to the continuity assumption is necessary to retrieve a reliable inference
from an RDD. We use two graphical methods to inspect the continuity assumption, Mc-

Crary (2008) and Lee (2008). These two methods are in some ways complementary.

19Tn Ttaly the are a number of different forms of company. Here we show the result only for two
principal form. Societa Responsabilita Limitata (SRL) is the most common form of limited liability
company. Societa Nome Collettivo (SNC) is most common form of unlimited liability company. The
person in charge of the company will be responsive with his wealth in case of default. The residual
population is compose by Public Company, Cooperative and Individual Firm.



In Figure 1, we focus our attention on a neighborhood around the threshold. In the
four boxes, we plot the overall distribution of our sample, the road works, the construction
works and the remaining works. Constructions do not raise issue of continuity. However,
the overall distribution and roads subsample seem to be affected by a problem of con-
tinuity or sorting around the threshold. With this respect, we proceed with additional
investigation on this issue we follow McCrary (2008). First, we draw a very under-smooth
histogram of the running variable distribution. The bins are defined so that no bin will
include points on the left and on right side of the threshold. Second, we run a local linear
smoothing of the histogram. The midpoints of the histogram are the regressors and the
normalized counts of the number of observations are the outcomes variables.

Figure 2 shows the results for the same subsample of Figure 1.2° There is a clear
problem of sorting for three our samples, in particular for the roads sample.?! For the
construction sample, the hypothesis of discontinuity of the running variable shows more
ambiguous results. This is likely as splitting a building is more difficult than splitting a
road in two different contracts and sort below the threshold.

We also report the formal parametric version of the McCrary test. Table 2 displays the
estimated coefficient of the jump for each category in each year. The overall distribution
of the full and road samples has a statistically significant jump at the cut-off point. In par-
ticular for the overall distribution in the year 2004 and 2005 , the jump is also statistically
significant. The constructions at the overall level seems to not be affect by jumps in the
distribution, despite a jump in 2005. Therefore, we focus the analysis on the construction
sample.

Lee (2008) suggests an alternative procedure to investigate on the continuity condi-
tion by analyzing the behavior of the pretreatment variables around the threshold. We
define a set of pretreatment variables from the information available to the researchers.
A pretreatment variable should respect two conditions: it should not be affected by the
level of treatment, and it may depend on the unobservable that should affect the auction

outcomes. The identification would not be possible in case of jumps in the distribution of

290n request, the test on yearly basis are available.

2'Running the test on the roads sample, sorting for different categories of contracting authority, does
not seem to change the result. Nevertheless it raises some doubts about a systematic manipulation of the
auction starting value in order to be below the threshold. This is particularly evident for ANAS.
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the pretreatment variables, since the auctions assigned to open auction Z; would not be
comparable with the auctions not assigned to open auction Z;.

In Figure 3, we graph non-parametric estimates of a sample of pretreatment variables
(Contracting Authority is in Lombardy or Piedmont, Contracting Authority is a munic-
ipality, Length of Civil Trials, Population and Social Capital) against yq = (Y — y), the
distance of the auction starting value from the cut-off point. We estimate these via a lo-
cally weighted smoothing average, separately on the left and on the right of the threshold.
Some variables, like Length of Civil Trials or Municipality, may raise doubt about the
validity of the continuity assumption. We also report a parametric version of this test.

Table 3 shows that we can reject the hypothesis of violation in the continuity assumption.

6.2 Graphical Analysis

In this section we report the graphical evidence of the change in discretion on our variables
of interest on y; = (Y — y).*

Figure 4 shows that at the threshold there is a positive jump in the frequency of
awarding a project using open auction. We have an initial evidence that open auction is
more likely to used above the threshold. Figure 5 shows a jump for expected completion
time, probability of incumbent winner, the probability of a limited liability winner or
unlimited liability company. In particular, the figure shows that there is a negative effect
on the probability of incumbent winner, the probability to as a winner limited liability.
Conversely, there seems to be a positive effect on the expected completion time and the
probability of a unlimited liability winner. Indeed, the winning rebate, number of bidders,
the provincial winner, days of delay do not show any effect of being on one side or on the

other of the cutoff point.

6.3 Parametric Analysis: The RDD model

In this section we compute point estimates and standard errors of the casual effect of
limiting discretion on auction outcomes. We consider a fully parametric approach and

consider various specifications of this equation:

O; = a+ BT, + ¢ (3)

22The figure refers to constructions, see Section 6.1.
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In case of a nonrandom assignment, it is likely that endogeneity bias may exist in the
estimation of 8 deriving from the correlation between 7; and ¢;. When E(¢;|T;) # 0, any
OLS estimate of the equation 3 will be inconsistent.

Exploiting an RDD, we can benefit from the additional information about the selection
rule in the treatment. Comparing a sample of individuals within a very small neighbor-
hood around the threshold, we can identify and estimate the casual effect of of limiting
discretion. It is possible because these observations are essentially identical, aside from the
different discretion in choice of the auction format. Van Der Klaauw (2002) remarks how
an increasing interval can bias the estimated effect especially if the assignment variable is
related to the outcome variable conditional to the treatment status. To disentangle this
relation, we follow the approach suggested by Angrist and Lavy (1999), Van der Klaauw
(2002). We specify and include the conditional mean function E(¢;|T;,Y;) as control func-
tion in the outcome equation. Hence, we implement an RD strategy that keeps all the
data available in the sample and incorporates the variations far from the threshold con-
trolling for a flexible specification of the reservation price. We assume that F(e;|T;,Y;),
the conditional expectation of the unobserved component in O given the starting value of
the auction is a continuous variable. Thus, we are able to approximate it by a polynomial
g(Y), of order k. This approximation will become arbitrarily precise as far as k — oo.

Finally, we can rewrite the equation 3 as:

O; = g(Ys) + BT; + 6,.X; + w; (4)

We identify ¢(Y;) as a third order degree polynomial in Y;, T; is the treatment, J; is a
year indicator and is w = O; — E(¢|T},Y;). Within this model E(w|Y;) = 0, thus if it is
possible to properly identify ¢(Y;), the equation 4 can be correctly estimated through OLS
because T" will no longer be correlated with the errors. If the continuity assumption holds
(as we have show in section 6.1), the OLS are consistent estimates of the causal effect of

limiting discretion in the selection of auction mechanism. 23

23There is an alternative interpretation of our analysis. We could think of the open auction as the
treatment. However, we have shown that both legally (sec. 3) and in practice (sec. 6.2) there is not
full enforcement of open auction above the threshold. Therefore, the former regression would identify the
effect of the theoretical treatment or Intention-to-Treat. Following Angrist et al (2000), we would also
be able to identify the casual effect of an open auction implementing a Fuzzy Regression Discontinuity
Design. This would require two additional conditions to hold: exclusion restriction and the monotonicity

12



6.4 Parametric Analysis: Results

In this section we report the results of the parametric analysis on the outcomes of interest.
Table 4 reports the estimates and the standard errors on the a sample selected using the
Optimal Bandwidth procedure as suggested by Imbens and Kalyanaraman (2012). In the
third row we report the average in the estimation sample and in the fourth row we report
the size of the optimal bandwidth.

We first report the results on the number of bidders and winning rebate. Column 1
(2) reports the estimated coefficient for the winning rebate (the number of bidders). Both
coefficients are not statistically significant. From the results, there seems to be no evidence
of increase in entry or competition busting effect due to decreasing discretion.

Columns 3 to 5 display the estimated coefficients when we consider as outcomes the
proxies for the design of the contract and the ex-post performance: expected completion
time, days of delay, cost overrun. Also in this case there is not statistically significant
evidence of an effect of limiting discretion.

In Column 6, we focus the effect on the probability of having an incumbent winner.
The estimated coefficient is negative and statistically significant at 5% level. Limiting
discretion reduces the probability of an incumbent winner of about 90% (on an average
of 9.6%).2* Columns 7 and 8 report the estimated coefficient on the type of the winning
firm. The former is the effect on the probability of having a limited liability winner, which
turns out to be not statistically significant. The latter is the effect on the probability
of having an unlimited liability winner, which turns out to be positive and statistically
significant at 10% level. Above the threshold there is 67% higher probability of having
an unlimited liability winner (on an average of 10%). In particular this kind of firms are
likely to be smaller compare to limited liability companies and riskier in case of default
as the person in charge of the company responds with is wealth. Column 9 reports the
estimated coefficient on the probability of a provincial winner, which is not statistically

significant.

condition. Graph 4, however, shows that this approach is not feasible in this application as the later
condition is likely be violated.

24We test this result with different specification of the model, considering the number of time the firm
wins in the past, and different time lag, two and three years. Forsake of brevity, we do not include these
results, that are substantially concordant with what report in the paper. They are available under request.
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Overall, the results suggest that limiting discretion does not have direct effects on
entry and the winning rebate (i.e., the direct costs of procurement) or ex-post efficiency.

However, it has an effect on the type of winners (potentially riskier and less frequent).

7 Robustness Check and Falsification Analysis

In this section we consider three possible concerns of the apparently discontinuous rela-
tionship between auction outcomes and limiting discretion. First, we consider different
specification to verify if results are driven by a particular specification of the empirical
model. Second, we consider the robustness of the local results. In particular we want
verify if the discontinuity problem highlighted in section 6.1 may invalidate the estimate.
Thirdly, we want to verify the robustness of results with a placebo test.

We start analyzing a model with a large set of controls. Table 5 displays the results
of the baseline model adding controls such as 110 provincial fixed effects, contracting au-
thority type fixed effects and length of the civil trials and population size at the provincial
level. The display of the results is alike Table 4. The results does not change compare to
the baseline results. There is still a negative effect on the probability of a incumbent win-
ner and a positive effect on the probability of an unlimited liability winner. Additionally,
the coefficient on the days of delay is statistically significant at a 10% level. Work above
the threshold have on average less days of delay by 21% (on an average of 138 days).

We also verify if the choice of the polynomial g(Y') affects the results. Table 6 re-
ports the results of the baseline model estimated with a quartic polynomial. Results are
similar to the of Table 4. The only differences are in the coefficient for the unlimited lia-
bility winner that is not anymore significant and the coefficient on the delay that become
statistically significant at 10% level.

Tables 7 and 8 report the estimated coefficients for the linear and quadratic polyno-
mial when we interact the polynomial and the treatment (Local Linear and Quadratic
Regressions). The odd columns display the linear specification and the even columns dis-
plays the interacted specification. Panel A of each table displays the result for winning
rebate, number of bidders, expected completion time, days of delay and cost overrun. For
this set of variables only the coefficient for the days of delay in the quadratic model with

interaction is statistically significant at 10%. Panel B of each table displays the variables
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about the identity of the bidder: probability of an incumbent winner, probability of a
limited liability winner, probability of an unlimited liability winner and probability of a
provincial winner. For all the specifications the coefficient for the incumbent winner is
statistically significant between 5% and 10%. The size of the effect is comparable only for
the quadratic polynomial specification interaction; in the other specification is between
47% and 50%, about half of the baseline specification. Additionally, we find a negative ef-
fect on the probability of limited liability winner in the linear specification; the coefficient
is statistically significant at 10%. Under limited discretion there is an increase by 7% of
probability of having a limited liability winner (on an average of 47%).

An additional sanity check would be verify the robustness of our results under different
bandwidth specification. In Section 6.4, we have already covered the optimal bandwidth
case. We also estimate the baseline regression starting with a bandwidth from 5,000 euro
and to 100,000 euro with increment of 5,000 euro. In Graph 6, we display the effect of
the forcing the use of open auction over this wider set of bandwidth for our variables of
interest. We report also the confidence in interval at 95 %. The result on the incumbency
are robust to a number of different bandwidth either closer or farer from the threshold.
The results on the delay and nature of the firm are not robust to bandwidth closer to
the threshold (until 60,000 euros). Additionally, we find that for bandwidth closer to the
the expected completion time is longer for the works above the threshold (below 60,000
euros). The average effect is between 10% and 40%. These results are coherent with the
graphical intuition delivered by Graph 5. In the end, we also find also below 45,000 euros
a statistically significant positive effect on the number of the bidders. The size of the effect
is increasing with the closeness to the threshold raising from the 85% to the 36% of the
average. Also in this case the graphical intuition was suggesting this result.

The functional form of the model is an additional concern. A linear specification may
be bias with respect to the outcome that are binary. For this reason, we estimate a
probit model for the probability of a provincial winner, the incumbency of the winner and
the nature of the winner. Table 9 shows the marginal effect of the threshold. In Panel
A,we report the result of the specification of the baseline model (Table 4). They confirm
the previous results, with the incumbency decreasing by 14%. The effect is statistically
significant at 5%. Panel B displays the results of the specification including further controls
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(Table 5). The effect of incumbency still statistically significant at 1%, reducing the
incumbency of the winner by 17%. Additionally also there is an increase by 70% in the
probability of an SNC winning the auction. The coefficient is significant at 10%.

Then, we address a possible violation of the continuity assumption for the 2005, as
show in Section 6.1. We reestimate the baseline model, cubic polynomial in the running
variable and year indicator. Table 10 reports the estimated coefficients; the display of the
results is alike Table 4. The result on the probability of an incumbent winner are alike the
baseline model, the coefficient is statistically significant at 10% and the magnitude of the
coefficient is similar. Also the coefficient on the days of delay is statistically significant at
5%. The magnitude of the effect is on the same size of the previous specification.

In the end, we want to asses the robustness of our (local) result with a placebo test, to
do so we simulate a threshold at 400,000 euros. Table 11 reports the estimated coefficients
for this simulated threshold using the baseline model as in Table 4. We do not find evidence
of statistically significant effect of the simulate threshold. This supports the argument that

the results are not driven by the chance.

8 Firm Characteristics and Contract Execution

In this Section, we try to address some open issues regarding the firm identity and the ex-
post performance. In particular, we focus on three characteristics of the firm: incumbency,
limited liability and unlimited liability. We want to check if these characteristics have any
effect on the efficiency in the execution of the contract. These winner characteristics
are likely to be endogenous, however, especially because under restricted auction the
contracting authority has some discretion in selecting the firms. To address this issue we
pursue three strategies. First, we exploit the panel nature of the data, estimating a fixed
effects model to measure the impact of winner incumbency. Second, we use a propensity
score matching estimator. 2 Third, we also implement a propensity score reweighting.?

We analyze the samples above and below the 300,000 euros separately. This way, we can

25We follow Rosenbaum and Rubin (1983) and we estimate the Average Treatment on the Treated
(ATT). We use 4 neighbors matching.

26The goal of this approach is to match the distribution of the observables of the control group with
respect of the treated group, as in Di Nardo et alt. (1996). We use as weighting variable the propensity
score. For a complete exposition of the method please refer Brunel and Di Nardo (2004). We estimate
the ATT.
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determine if these firm characteristics have different effects when the contracting authority
has the more discretion in selecting the bidders.

In Tables 12, 13 and 14, we display the results of the analysis. The two dependent
variables used as proxy of efficiency in contract execution are the cost overrun and the
days of delay. We include controls for the provincial fixed effect, year fixed effects, award
mechanism dummies, 2" order polynomial in the reservation price, contracting authority
type fixed effects, lengths of civil trial and number of bidders. In Columns 1 and 4, we
report the estimates of the fixed effect model. Columns 2 and 5 report the estimates of
the propensity score matching model. Finally, columns 3 and 6 report the estimates of
the propensity score reweighting model. Panel A and B report respectively the estimates
below and above the 300,000 euros threshold.

We find that incumbent winners unambiguously deliver public works with a shorter
delay. On average an incumbent firm suffers 15% less days of delay for a public work below
the threshold. The coefficients are statistically significant between 5% and 10%. Above
the threshold the reduction is between 14% and 16%. All the coefficients are statistically
significant at 1%. There is no effect on the cost overrun.

Limited Liability firm are less prone to delay, especially below the threshold. We
observe a reduction in the average delay between 10% and 14%. The coefficients are
statistically significant between 5% and 10%. Above the threshold even if negative, the
effects are not statistically significant. Cost overrun have zero effect.

Unlimited liability seems to do not have any effect on the ex-post performance. Both
cost overrun and days of delay display a non statistically significant effect.?”

These results suggest a number of facts about the interaction between firm character-

2TWe try to shed additional light on the relationship between incumbency, limited liability and contract
execution. We analyze the effect of having an incumbent winner again, but we split the sample considering
an additional dimension, whether or not the winner is a limited liability firm or not. Table 15 display
the results of this analysis. Looking to Panel A , there is no effect of incumbency on the delays when
we restricted the sample only to the limited liability firm. This is true above and below 300,000 euros.
Conversely, incumbency matters when we focus on the non-limited liability firm. For contract below
(above) the threshold we observe a reduction in the delay from 23% to 26% (from 13% to 14%) when the
winner is incumbent. We should notice that the coefficient for the matching estimator are not statistically
significant. We also run an additionally analysis focusing the on the correlation between incumbency
and limited liability. Following the same matching procedures we estimate the change in the probability
of observing a limited liability winner when the winner is an incumbent. We do not find evidence of
correlation between the two phenomena. For the sake of brevity we do not include the results. They are
available under request
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istics and efficiency in contract execution. Incumbent firm seems to deliver public work
with a sizable reduction in the day of delay with no any renegotiation on the cost side. In
the same fashion, limited liability firms incur in shorter delay, but this is true particularly
below 300,000 euros. Additionally we find that incumbency is more important when the
winning firm is not a limited liability. This result may help to rationalize why we observe
an higher number of incumbent winner or limited liability firm in restricted auctions.The
contracting authority may exploit the higher degree of discretion to invite more reliable

firms, in term of past relation or legal structure. 28

9 Conclusion

Open auction has been widely advocated as performance and transparency enhancing
mechanism in public procurement. The most reliable firm is more likely to be selected
and there is a reduction of that grey area where corruption use to lay. Nevertheless, var-
ious scholars argue that in presence of imperfect contracting leaving an higher degree of
discretion for the contracting authority may lead to better performance, allowing the en-
forcement of relational contracts. Empirical research rationalizes these different theoretical
predictions.

In this paper, we analyze the effects of a stricter implementation of the open auction
mechanism. Using a large dataset of public constructions in Italy, we estimate the causal
effect of limiting the discretion of contracting authorities in the selection of the auction
format. We exploit a threshold present in the Italian procurement law that exogenously
reduces the ability of the contracting authorities to use restricted auction. This feature
allowed us to implement a Regression Discontinuity Design.

We found that when open auction is strictly enforced different firms are selected.
First, there is a unambiguous drop in the probability of an incumbent firm of winning
the contracts. Second, there is some evidence of selection of more unlimited liability and
less limited liability company. These results may somehow suggest that the contracting
authorities exploit the increasing discretion of restricted auction to select more reliable

firms. However, there is not decisive evidence on this point, instead we found a contrasting

28(Clearly in these result does not control for any source of unobserved heterogeneity that may induce
bias in the estimates.
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results. When open auction is “compulsory” there is some evidence of a reduction in the
average number of delay.

We also try to disentangle the relationship between firm characteristics and ex-post
performance. Given the importance of the restricted auction in selecting the winner,
we compare subset of auction in which the contracting authority has different degree of
discretion in the selection of the auction mechanism. There is clearly endogeneity in
the winner characteristics. We address this issue using two different approaches. First,
exploiting the panel structure of the data we estimate a fixed effect model. Second,
we use the observables of each observation, implementing two complementary methods
the propensity score matching and the propensity score reweighting. We find that an
incumbent firm and limited liability firm tend to deliver public work with a shorter delay.
These results are uniform across the different estimation methods. We also observe that

the effect of incumbency is more important when the firm is not a limited liability.
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Figure 1: Auction Starting Values Distribution

Around the Discontinuity

Around the Discontinuity: Roads
o ]
<
™+ <
&

Percent

-5 5 1

o
E 15
Distance from the discontinuity, in 100000 euro

-5 5 1.5
Distance from the discontinuity, in 100000 euro

Around the Discontinuity: Constructions

Around the Discontinuity: Other Works

-1 -5

5 1 15 -1
Distance from the discontinuity, in 100000 euro

-5

Source: Statistics for public works awarded between 2000 and 2005

5
Distance from the discontinuity, in 100000 euro

1.5

N

23



Figure 2: Discontinuity Test
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Figure 3: Pretreatment Graphical Analysis
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Figure 4: Graphical Analysis: Open Auction
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Figure 5: Graphical Analysis:
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Figure 6: Different Bandwidths

Rebate

Number of Bidders

Expected Completition Time

Effect

Effect
20 30 40

10

Effect
-50 50 100 150

-100

051 45225535 4455 5566577588 9 951
Bandwidth

Days of Delay

o
)
o
o
o
&
w
]
&

%45 5 8566577588 9 951
Bandwidth

Cost Overrun

2355354455 55 6 65.7 758 85
Bandwidth

Probability of Incumbent Winner, 1 year

Effect
-50 50 100

-100

Effect

Effect
-1

-2

05 1 {5 235335 4 45 5 55 6 65 .7 .75 8 .85 0 95 1
Bandwidth

SRL

05 .1 15 2 35 3 35 4 45 5 55 6 65 .7 75 B 85 9 95 1

Bandwidth

SNC

235 335 4455 85 6 857 75 8 85 .
Bandwidth

Provincial Winner

Effect

Effect

05 1 d5 235335 4 .45 5 55 6 65.7 75 8 .85 0 95 1
Bandwidth

05 .1 15 2353354 45 5 55 6 65 .7 .75 8 85 0 95 1

Bandwidth

28

235 3354 455 85 6 65 .7 75 B .85
Bandwidth




Table 1: Descriptive Statistics

(1) (2) (3) (4) () (6)

VARIABLES N Mean SD Median MIN MAX
Reservation Price 12,136 0.0988 0.886  -0.0855471 -1 2
Number of Bidder 12,136 26.373  29.214 16 1 340
Rebate 12,136 14.131 8.652 13.110 0.003 54
Expected Completion Time 12,136 217.736 134.571 180 20 1,717
Days of Delay 12,136 136.471 144.769 101 -194 1,188
Cost Overrun 12,136 0.122 0.166 0.068 0 1.983
SRL 9,392 0494 0.500 0 0 1
SNC 9,392  0.104 0.305 0 0 1
Provincial Winner 11,443  0.501 0.500 1 0 1
Winner is an incumbent: one year lag 10,040  0.102 0.303 0 0 1
Above 300,000 Euros 12,136 0.457 0.498 0 0 1
Open Auction 12,136 0.891 0.312 1 0 1
Ministry 12,136 0.037 0.188 0 0 1
Province 12,136 0.143 0.350 0 0 1
Municipality 12,136 0.548 0.498 1 0 1
North 12,136 0.583 0.493 1 0 1
Centre 12,136 0.266 0.442 0 0 1
South 12,136 0.151 0.358 0 0 1
Roads 12,136 0.326 0.469 0 0 1
Constructions 12,136 0.292 0.455 0 0 1
Environmental 12,136 0.063 0.243 0 0 1
Other 12,136 0.319 0.466 0 0 1
Central Government 12,136 0.038 0.190 0 0 1
Local Government 12,136 0.704 0.456 1 0 1
External Body 12,136  0.074 0.262 0 0 1
Other Category of C.A. 12,136 0.184 0.388 0 0 1
Social Capital 12,136 0.838 0.063 0.860 0.630 0.920
Length Judicial Trial 12,136 885.318 290.992 843 252 2,221
Population 12,136 999,878 1028345 601,072 89,832 3854127
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Table 2: McCrary Discontinuity Test

1) @) (3) (1)
SAMPLE Overall distribution  Roads  Constructions Other Works
Full Sample -0.201%** -0.249%* -0.149 -0.155%*
se 0.0642 0.107 0.123 0.0837
t_test -3.123 -2.327 -1.217 -1.856
2000 -0.0654 -0.418 -0.222 0.0892
se 0.179 0.416 0.284 0.224
t_test -0.366 -1.005 -0.783 0.399
2001 -0.0629 -0.0112 0.128 -0.378
se 0.137 0.258 0.227 0.239
t_test -0.458 -0.0434 0.565 -1.578
2002 -0.227* -0.0540 -0.229 -0.279
se 0.125 0.204 0.216 0.194
t_test -1.814 -0.265 -1.064 -1.442
2003 -0.0600 -0.205 -0.268 0.0539
se 0.125 0.225 0.281 0.163
t_test -0.479 -0.911 -0.954 0.331
2004 -0.307** -0.346 -0.276 -0.404
se 0.145 0.226 0.247 0.191
t_test -2.119 -1.531 -1.119 -2.117
2005 -0.417** -0.380 -0.548%* -0.314
se 0.188 0.336 0.325 0.291
t_test -2.213 -1.130 -1.686 -1.080

Notes: Source: Statistics for all the public procurements works tendered between 2000 and 2005, with starting value y € [2, 5],
in 100,000 euros (2000 equivalents).
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Table 3: Pretreatment Variables

(1) (2) (3) (4) (5) (6)
Lombardy | Piedmont | Municipality | Judicial | Population | Social
Efficiency Capital

ITT -0.0291  0.000894 0.0816 40.91 9133 -0.00363
(0.0440)  (0.0355)  (0.0498) (31.18) (127.0)  (0.00606)

Average 0.250 0.130 0.629 879.1 1045 0.841
Bandwidth 1.046 1.078 0.995 0.834 0.775 1.056
Observations 2,869 2,902 2,806 2,310 2,148 2,883

Notes: Coefficient (and SE in parenthesis) of the effect of being above the Open Auction Threshold (300,000 euros). The third row reports the Average
value of the dependent variable. The fourth row reports the value of the optimal bandwidth calculated as in Imbens and Kalyanaraman (2012). All
the regressions include the 374 order polynomial in the difference of the starting value from the threshold, and five year indicators. In column 1 the
Dependent Variable is the probability that the contracting authority is located in Lombardy. In column 2 the Dependent Variable is the probability that
the contracting authority is located in Piedmont. In column 3 the Dependent Variable is the probability that the contracting authority is a municipality.
In column 4 the Dependent Variable is the length of judicial trials measure in days. In column 5 the Dependent Variable is the population of the province
measured in 100,000. In Column 6 the Dependent Variable is the a measure of social capital voter turnout at the province level for all the referenda
before 1989, for additional information see Guiso (2004). These include data referenda on the period between 1946 and 1987. For each province turnout
data were averaged across time. SEs adjusted for heteroskedasticity. Significance at the 10% (*), at the 5% (**), and at the 1% (***).

Source: Statistics for all the public procurements works tendered between 2000 and 2005, with starting value y € [2, 5], in 100,000 euros (2000 equivalents).
The number of observations is smaller than the one of the full sample described in Table 1, because here we restrict the analysis the Optimal Bandwidth

sample, as in Imbens and Kalyanaraman (2012).

31



*(zT0g) weweieuek[ey] pue susquy ul se ‘ojdwes yyprmpueg [ewrjdQ oY) sIsA[eur 9y} }01IJSOI oM 9I9Y 9SNBIA] ‘T S[qe], ur paqriosep ordures [[ny ayj jo

QU0 o1} UeY) IS[[RWS ST SUOIJRAIISCO JO Iaquuinu oy, *(sjusareambs gpOg) soina 0OO‘00T Ul ‘[¢ ‘g] D fi onfea Surpreys ym ‘goOg Pue 000Z U9OMIaq paropud) sxyIom sjuswarndord orqnd oY) [[e I0J SOI)S19LIS :90IN0G
(rsen) % T 2UI ¥e PUR ‘() %G 2U3 18 ‘() %0T 2U3 Je SouedYIUSIg

*A31019sRPONSOI93aY 10 pajsnlpe sHG ‘Ajrroyine Jurjoeijuod ayj jo adouisoid awres oY) wodj Surwod rsuuim e 3uiaey jo Ljiqeqoad ayj St o[qelIeA juepuado o) ¢ UWIN[OD U] "IoUUIM ® S WIY A}[IqRI] pajlwrjun
ue Juiaey jo Ajiiqeqoad oyl st 9[qelie) Juepuado(] 9Y) § UWN[OD U] ‘Iouulm ® se way L1iqel] pajtwi] e Suraey Jo Ljiqeqoid oyl st a[qeriep juopuada( oyl L uwinjod uj ‘Iesd jsed 9y Ul ISUUIM JUSQUINDUT
ue Suiaey jo Ajiqeqoid o)y st o[qeriep juspuada(@ oyl 9 uwinjoy) uj -oorrd Surtuuim oY)} IoA0 2011d JuUrUUIM OY) PUR )SOD [RUY O} UOMIO( 9DULISHIP 9YJ SB 2INSBOW UNIISA() ISO)) oY) JO 9zIS oYj SI 9[qRLIRA
quepuada( oY) G UWN[Od U] ‘sAep Ul painseawW Iom oy} Jo uore[dwod ayjy ur Ae[e( SI d[qelIRA juspuado( 9yl § uwn[od u] ‘sAep ul painsesw owl], uolleidwoy) pordadxy oyl sI o[qerieAp juspuada( 92yl ¢
uwnod uj ‘SI9pPPpIq JO Iaquunu ayj} SI o[qelIeA juspuado( oY) g umwin[od u] ‘9o1id UOIJRAIOSOI YY) IDAO0 JUNOISIP Jo a8ejusdiod se 9jeqoy SUIUUIA\ YY) ST o[qelieA juepuada( 913 ] UWN[OD U] °SI0YeDIPUl IvoA
AU pue JH:OJWW.:\T— () woJy anfea wimuhﬂ#m 2() JO 9dUaIayIp ay)} ur ~5mEO:%~OQ JIepao kam 2y3 epnpour miOmmmD.ﬁwwn oyl IV ANMONV E@Eﬁ.hﬁﬂﬁ%#ﬂ& pue susqui] Ul sk paje[nd[ed [yjpimpueq ﬂm:h{:anmo 2(3 JO anjea ayj

s110dal MOl [3InoJ oY, ‘o[qelIea juspuadep oY) Jo anyes a8eIoAy oY) sprodal mol paryy oy, '(soans 000‘00g) Ploysely ], uorjony uad( o1y 2aoqe Suraq jo 10970 aYj Jo (siseyjuared Ul HS pPUR) JUSIDYIOOD) SOJON

eeL'e eea'T e0L'T G88'T L9T'T 874’1 0LV'C 898°C 0G€'c  SUOIpeAIdsq()
7260 2990 6£L°0 06L°0 T80 LGS0 168°0 70T 678°0 qiprapuedq
89G°0 70T°0 gLV 0 09600 9€T°0 9°L€1 C'LET c6'€T 0LCT ogeIony

(zzco0)  (01%0°0)  (2990°0)  (6L€0°0) (2020°0) (8.°91) (6¢°€T) (96L°1) (86L°0)
¥910°0 «9690°0  L¥80°0-  4x2980°0- 9T£00°0 €L '9- VL €1 190°C 909°0 LI

Tedk T ouuJ,
TOUUIAN TOUUIA\ Aep(1 Jo | wonerdwo)) | sieppryg Jo
[RIOUIAOI] ONS TIS JIOQUINOUT | UNLIDA() 1S0)) she (] pogoadxy IoquIn oyeqoy

(6) (8) (L) (9) () (%) (¢) () (1)

[PPOI\ OUIPSBE] 1 O[qel,

32



(z10g) uewrereued[ey] pue suoquiy ut se ‘ojdwes yypmpueg [ewndQ oY) sisA[eue oY) JOLIJSAI 9M 9I9Y 9sNBIAQ ‘T S[QR], Ul paquosep ojdures [[nJ 9y} Jo

U0 97} URY) IS[[RWS SI SUOIJBAIISO JO Ioquunu oy, ‘(sjuareambs gpQg) soina 9OO‘00T Ul ‘[¢ ‘z] D A anfea Surjrels yim ‘gOOg PUR 000g UamIaq palopuda) syiom sjuswaindoid onqnd Y3 [[e 10 SOIISIJBIS :90IN0g
() %T U2 78 PUR ‘(44) %G 9UT 2% ‘(4) %O0T 92U} e 9ouedyrusig "A31019sepoysora)ay 10j pajsnipe syg -Ajrroyine SurjoeIjuod ayj jo

oouraoxd awres 93 woay Sururod Isuuim e Suraey jo Ayiqeqoid ayy ST o[qeIIRA juapuado(] 9Y) ¢ UWN[OD U] "I9UUIM ' S Wy A}I[Iqel] pajrwiiun ue Suiaey jo Ajiqeqoid ayg ST o[qelIeA juspuado( oY) § UMWN[OD

uJ "Iouulm e se way AjIiqer] pejrwi] e Sutary jo Ajijiqeqord oY) st o[qerreA juspusdo(] oY) L, uwinjod uj ‘Ieak ised oyj Ul IoUUIM jusquINOUl ue Juiaey Jo Ajijiqeqord oY) SI o[qeLIRA Juspusde(] 9y} 9 uWN[o) uf

oo1ad Suruuim oY) I9A0 9011d SUTUUIM O} PUR JSOD [RUY 9Y) USOMID( 9OUDISJIP 91} SB SINSBOUW UNIIDA() }SOD) 99 JO 9ZIS oY) SI 9[RIIRA juapuado(d 913 ¢ UWN[Od U] "SABP Ul PaINsesw Iom a9 Jo uorjorduwod ayy

ur Ae[a(] st o[qerrep juepuado(] 9y}  uwn[od u] ‘sAep ur painsesw awl ], uoleidwoy pardadxy oY) sI o[qeliep juopuada(] 9Y) € UWN[OD U] SI9PPIQ JO Iaquinu oY) sI o[qelrep juspuada( oY) g uwnjod uj ‘oorad

UOTPBAIISOI A} I9AO JUNOISIP Jo o8eiuadrad se 9jeqoay SUIUUIA\ 9Y) SI o[qelIeA juapuado( oY) [ UWN[OD U] ‘[RLI} [TAID Jo sYISuUS] pue s}09pe paxy odL) Ajrroyine Surjoerjuod ‘sydoope paxy [erouraolrd ‘siojedrpur

Teok oAy ‘PIOYSAIYY OV} WOL dnfes SUILIE)S dY) JO 9DUSISYIP oY) ul [erwouk[od 10p10 ,, € 9Y) OPNIdUL SuoIsseI3a1 oYs [V *(g107) UBWeIEURA[e}] PUE SUOQW] U St Poje[no[ed yipimpueq [ewiydo oYy jo onfea oy

s310de1 moa [1Inoj oY J, "o[qrlieA juepuadap oY} JO onyea 98eIdAY 973 sjrodal mol paryy oYy, "(soane 0p0‘00E) PIOYseIy], uorpony uad( 9Y3 oaoqe Julaq jo 109p0 oY} jo (siseyjuaied U FS PUR) JUSIOLJOO)) :SOION

eeL'e €ee'T
72670 299°0
89¢°0 7010

(L8v0°0)  (2e¥0°0)
¥GC00°0  «¥FL00

COL'T
6€L°0
eLY 0

(6%90°0)
62600~

GSS'T 192°'C 8CS‘T 0L¥'C 89%°C
06L°0 7e80 LGS0 168°0 70T
09600 9¢T°0 9'.81 TL8T 6°¢1

(¥8€0°0) (0020°0) (¥L91) (gzeT) (L29°1)
+x1G60°0- L1200°0 +GG'8T- AN GLOT

0S€°C
67870
0,21

(%09°0)
82,00

SUOT)RAIIS ()

qipmpued
o8rIoAy

LLI

JOUUTAA
[eouAolg | DNS
(6) (8)

TS
(2)

Iedk T ouwrJ,
IDUUI AN\ ALefa( jo | uonyerdwo)) | swpprg jo
JUOQUINOUT | UNLIOA() }SO)) sAe(] poroadxry IoqUIN N

(9) () (¥) (¢) ()

ajeqoy
(1)

SO[(RLIRA [0IJUO)) :SISA[RUY AJIAIJISUSS PUR SSOUSNQOY :G O[(R],

33



*(z10g) urweleueA[Ry puR susquj ul se ‘ojdwres yjpimpueq [ewjd( ayj SISA[RUR 9} }OLI}SOI oM 919 9snedaq ‘T d[qe], Ul paqliosep ajdwes [[N} 83} JO

U0 27} WeY) IS[[RWS ST SUOIJRBAIISO JO Ioquunu oy, ‘(sjuareambs gpQg) soina 9OO‘00T Ul ‘[¢ ‘z] D A anfea Surjrels yim ‘gOOg PUR 000Z U99MI9q PaIapua) sylom sjuswaindoid onqnd oYj [[e 10 SOIISIIRIS :90IN0G
() %T OUI 3 PUR “(4s) %G U 32 ‘(1) %0T U3 3¢ oouedyrusig

110198 PONSOI0)0Y 10] pojsnlpe sgg "Ajrroyine SurjdoeiIjuod oY)} jo aouisord swres oY) woyy Julwod rpuuim © Juiaey Jjo Ajijiqeqord oYy sI o[qelIRA juepuado( oY) ¢ UWIN[OD U] "I9UUIM B SB WY AJI[IqRI] pajrwiun
ue Suiaey jo Ajiiqeqord ayy st o[qelre) juepuada(] 9Y) g UWN[OD U] ‘Iouulm ® se wiy Liqer] pajrwi] e Suraey jo Lyjiqeqord oY) st o[qerrep juspuado(] oY) L umwin[od uj ‘Iesd jsed oy} Ul JOUUIM JUSQUINDUT
ue Juiaey jo ALiqeqoad oY)y sI o[qrelivA juepuado oyl 9 uwnjo) u] ‘oord Juruuim aYyj I0A0 9011d SUIUUIM O} PUR 3SOD [RUY OY) USOMIOQ 9DUDISYIP O} SB 9INSBOW UNIISA() 3SO)) 9YJ JO 9ZIS 97 SI 9[qRIIBA
quepuada(] 9y} G UWN[OD U] ‘sAep Ul painseaw Iom oy} jo uorpe[dwod ayj ur Ae[a(] SI o[qeriep juspuado(] oY) F uwn[od u] ‘sAep ul painsesw owl], uoljeidwo)) pojdadxy oy} SI o[qeriep juspuada(] oY) €
uwnod uJ ‘s19pplq JO Iaquinu oyj} SI 9[qelieA juepuado( 9y} g uwNn[od u] '9d1id UOIJBAIOISOI 9} IDAO JUNODSIP JO d98evjusdiad se 99eqey SUIUUIA\ 97 SI 9[qeLIBRA judopuado( oYyl ] UWIN[Od U] ‘SI0JRDIPUl IeoA
9AY pue ‘ployYsaIy) oY) Woj anfea SullIels oY) JO 2OULISHIP oY) ul [erwoukjod Iopio y4 ¥ 2U3 epnout suotssoi8o1 o9 [V "(gT0g) Uewereued[ey] pue suaqui] Ul s€ paje[nored Yprmpueq [ewijdo oYy Jo anfea oy}

s310de1 moa 3Inoj oYy, "o[qrlieA juopuadap 9Y3} JO anyea 98eIdAY 93 sjrodal mol paryy oYy, "(soane 000‘00E) PIOYseIy], uonpony uad( oY) 9aoqe Sulaq jo 109p° oY} jo (siseyjuaied UI S pPUR) JUSIDLIOO)) :S9ION

eeL'e eea'T e0L'T G88'T L92°C 8TG'T 0LV'C 898°C 0G€'c  SUOIpeATdsq()
7260 2990 6€L°0 06L°0 ze80 LGS0 168°0 70T 6780 qiprapuedq
89G°0 70T°0 gLV 0 09600 9€T°0 9°L€T C'LET c6€T 0LCT ogeIony

(zeco0)  (L170°0)  (6990°0)  (02£0°0) (€020°0) (L69T) (TT°¥%1) (L18°T) (608°0)
90100 00900  0L60°0-  %%,T60°0- 15900070 «61°62- 668" 608°T 1€S°0 LLI

Tedk T owrJ,
JOUUIAN TOUUIA\ Aed(1 Jo | wonerdwo)) | sioppryg Jo
[RIOUIAOI] ONS TIS JIOQUINOU] | UNLIDA() 1S0)) she(] pojoadxy IoquIny oyeqoy

(6) (8) (L) (9) () (%) (€) () (1)

[RTWOUATOJ 213IRN{) SISA[RUY A}AIISUSS PUR SSOUISNOY :9 d[qR],

34



“(z10%)
uerweIRURA[RY] pPuR suaqu] ul se ‘ojdures yjpimmpueqg [ewijd( ayj sisA[eure o1} 3011101 om 2191 asnedaq ‘T 9[qRJ, Ul paqridosep ajdures [[NJ 93} JO 9UO dYJ URY} IS[[RUWS SI SUOIIRAIISO
Jo requnu oYy, ‘(sjus[eambs gpog) soins 0O0‘00T ul ‘[g‘g] D fi enfea Surlreis Ym ‘goOg PUR (00T US9MID] PIIOPUR] sIom sjuewaindord oriqnd oyj [[e I0] SOI3SIjRIS :9dINOg

Gesx) BT 2UI 92 PU® “(4x) %G 9UI 38 ‘(i) %0T U3 Y 2OULOYIUSIS "AYO[}SLPINS0I20Y
ho.w vvuwzhvﬁ Am—m AﬁmEOE%ﬁoh ﬁzﬁ \AGNZEMQEOUW:U Ebwguvﬂ uorjoersjur @JQ Ju~>> AQUOE @Su ,HO.« maiwmum—bou MJ# QhOQ@,H miEﬁ:OU U2A9 SJ,H\ ,~®@OE Nﬁ@E: @Ja hOm uﬁzmﬁh @Ju ahOQ@N
SUWN[Od Ppo oY,], 'SI01eDIPUIl 1ok 9AY pue ‘P[OYSaIy) oY} WIOIJ anfjea JUI}IRIS () JO 9oULIDYIP oYj ul [etwoukjod 1opio s T U3 opnyout suoissai8o1 o3} [y ‘Iouuim [erouiaoid e
Jo A11iqeqoad ay) g pue , SuUWIN[od pue Isuulm AJI[Iiqer] pajwijun ue jo L1yiqeqoid oyl 9 pue g suwnjod ‘rsuurm A[iqer] pajrwi] ue jo L1yiqeqoid ay) § Pue ¢ SUWN[OD ‘IoUUIM
juaqunoul ue jo Aj1iqeqoid oY) g pur T suwinjod :sojqeriep juspuado( Suimol[oj o) sAe[dsip ¢ [oURJ 'UNIISAO 3S0D Jo o3ejuadiad oY) O] PUR ¢ SUWIN[OD pue sAe[op Jo sAep oY)
] v:ﬁ L mEEﬂ;Ouu »DEMG :0_0®~QEOU kuvwﬁmxw wgu 9 vzﬁ g mEEﬁ:OU »whwﬁvuﬁ— .%O h@ﬁ.EﬁE @Ju i ﬂvﬁﬁ 1S ,AEE#;OU nwuﬁﬁ—®,~ WENEET& @Ju 14 ﬁ:-ﬁ T m:Eﬂ;OO ”,A@ﬁﬂ.ﬁwhﬁ\/ uibﬁﬁ@&@g WEN\SOSOW
o1} sAerdsip y [oued "(gI0g) UewWRIRURA[RY] PUR SUSqUWI] Ul Se paje[no[ed Yipimpueq [ewijdo ayj jo anyea ayj syrodex [oued yoes jo mol y3anoj oy, ‘o[qeriea juepuadep oyj jo
onyea o8eioay oYy syroder [sued yoes Jo mol paryy oy J, ‘(soans 0O0‘00€) PIOYsaIyJ, uonony usd( oY) saoqe Sureq jJo 3099 oY) jo (siseyjuared ul IS PUR) JUSIOLPOO)) :S9JON

eeL'e eeL'e €es't €es't C0L'T COLT GR]'T GSS'T SUOIPRAIDS( ()
726°0 726°0 299°0 299°0 6£L°0 6£L°0 06.°0 06.°0 qiprapueg
89G°0 8960 7010 7010 eLY 0 eLY 0 09600 0960°0 oSeIAY

(86£0°0)  (88€0°0)  (zzeo0)  (21€00)  (S0S0°0) (7670°0) (1220°0) (8220°0)

0.¢0°0- 6¢¢0°0- ¢Sc00 0610°0 9620°0- x8780°0- x8770°0- xV270°0- LILI
Uy U] ON Uy U] ON Uy U] ON Uy U] ON
JIoUUIAA Ieoh T
[RIOUIAOLJ ONS TYS JOUUIAA YUOqUINOU]

(8) (2) (9) () (%) (¢) (c) (1)

Ayyuop] WL g [oued

192°C L92°C RCS'T 8CS'T 0L¥'C 0L¥'C S98°C S98°C 0S€'C 0Sg‘c  suoryeAIdsqQ
Te80 Te80 LGS0 L8G0 168°0 1680  ¥¥0°T 7701 678°0 678°0 qipmpueg
9¢1°0 9¢1°0 9°LET 9°LET T'L8T 7183 T6°¢1 T6°¢1 0,21 0L°CT oSeIoAY

(0os10'0) (1810°0) (20°€1) (coe1) (go01) (Se8'6) (z8e1) (19¢1T) (S09°0) (009°0)

€6L00°0- 16900°0- Gel'€-  9¢T'0- 6109 L9L°8 0L0°T 860°T 8T€0 v.LE0 LLI
g [ ON “Juy ‘W] ON Uy W[ ON “Juy ‘W[ ON “Juy ‘W[ ON
OUILT,
UNIIOA() Ae1a(J JO uorjerduo)) s19ppIg JO
1500 ske( pojoadxry Iaquun N areqoy

(01) (6) (8) () (9) () () (€) () (1)
QOURULIONIDJ 180J-XY pue uonijedwo)) ‘A1juy :y [poued
[RIWOUA[OJ POIORIDIU] IeaUlT] :SISA[RUY AJIAIISUSS PUR SSaUISNAOY :) S[qR],

35



“(2102)
urweIrURA[RY pue suoqui ul se ‘ojdures yipmmpueq [ewpd ayj sisA[eur o1} 0111591 oM 919 9snedaq ‘T 9[qe], ul paqliosep ajdwes [[N] 9y} JO U0 9Y) URY) ID[[RWS SI SUOIJRAIISO
jo requunu oy J, ‘(syus[eamba gpog) soins 0O0‘00T ul ‘[g‘g] D fi enfea Suilreis Ym ‘goOg PUR 00T USOMID] PaIepuUe) sIom sjuewaindord orqnd oYy [[® 10 SOIISIJRIS :92INOg

(asex) BT 2UI 18 PUB ‘(4x) %G 2U3 1% ‘() %OT 243 3¢ 90uBOYIUSIS A3O13SEPossoI3oY
10J pejsnlpe sig ‘[elwioud[od pue A}NUIUOISIP USOMIOQ UOIJORISIUL 8YJ [IIM [opOUW 8YJ I0J SHUSIOYJO0D oY)} 310dol SUWN[OD USAS® OYJ, ‘[opOW Ieaul] 8} I0jJ j[nsal ayy jr1odax
SUWN[OD PPO 9Y,J, ‘SI0)RIIPUI 1894 9AY PUR ‘p[OYSOIY) 91} WOoI] onjea Surjie)s oY) JO 9dUaIYIp oy} ul [erwoukjod 1opio pu® °U3 opnyout suolsso13ol oY) [y ‘Iouulm [erouisoxd
Jjo A311iqeqoad oY) § pue L SUWN[OD pue Isuulm A}I[Iqel] pajiwiun ue jo Ajfiqeqoid oY) 9 pue ¢ sUWN[OO ‘Iauuim A[IqRI] pejlwi] ue jo A31[iqeqoid oy}  puR ¢ sSUWN[OD ‘IauuIm
jJuoqunoul ue Jo Ajiyiqeqold 9y} g pue ] suwin[od :so[qerieAp juepuado( Suimol[o] oy sAe[dsip ¢ [oUuRd 'UNIISAO 10D Jo d98ejusdiad 9yl O] PUBR § SUWN[OD puer sAe[op JO sAep aY1
g pue 2 suwnjod ‘ewr} uorjeidurod pajoadxe oY) 9 pueR G SUWN[OD ‘SIOPPIQ JO IeqUINU 8Yj § PUR ¢ SUWN][OD ‘@jeqal Suluulm 91} g pPuUe [ suwnoo :sejqeliep juspuade 3uimor[oj
oty sAerdsip y [oued ‘(gI0g) UeweIeUeA[Ry] PUR SUSQUWI] Ul Se paje[nd[ed Yipmmpueq rewijdo ayj jo anyea ayj syrodex [oued yoes jo mol yiinoj ayJ, ‘o[qerrea juepuadop ayj jo
anfea a8elaAy a3 syrodar [oued yoes jo mol piyy 9YJ, ‘(soana 0OO‘00E) Ploysely, uoiony uad( oY) aaoqe Juteq jo 309je oY} jo (siseyjuared ur HS pPUR) JUSIDP0) :S9)ON

€eL'c €eL'e €es'1 €es'1 €0L'T €0L'T G88'T G88'T suoreArssqQ
7.6°0 7.6°0 ¢99°0 ¢99°0 6€L°0 6€L°0 0640 06L°0 [pmpueyg
89¢°0 8940 701°0 701°0 €LV 0 €LV0 0960°0 0960°0 SLLACIN

(L620'0)  (66€0°0) (L9v0°0) (TEeo0) (LFL00)  (90S0°0)  (80%0°0)  (£L20°0)

0810°0 66200~ G990°0 98¢0°0 ¢01°0- LcL00- xx€01°0~  «6¥70°0- LLI
uf U] ON Uy Ju] ON g U] ON “u U] ON
JOUUIA\ IeoA T
[RIOUIAOI] ONS TS IOUUIA\ JUOquINOU]

(8) (L) (9) () (%) (g) (2) (D)

Ayyuopy Wit ¢ [Pueq

L92°¢ 192°¢ STS'T 8TS'T 0LF'C  0LF'Cc  898°C  898°C  0Gg'C  (0GL'c  suolyeAlssqQ
2280 280 LGS0 L66°0 1680 1680 FFOT  FROT  6F80 6780 [iprapuegg
9¢T°0 9¢T°0 9LeT  9L8T TLET  TLEC  T6'ST T6eT 0LTl 0.2l 08eIoAY

(eez00) (1¢10'0) (PL81) (¥r°e1) (2T9T) (€86'6) (€v0c) (16€T) (S16°0) (S09°0)

LG€00°0  9L900°0- 4«88%E-  LEE€E-  CLVI 76€°L 6V€C eVl 169°0 G660 LLI

Rl [ ON uf W[ ON R W[ ON g W[ ON Jup U] ON

OWILT,
UNLLIDA() ART9(T JO uoneduo)) soppiq Jo
1500) she(] pojoadxy IoquIn N oyeqoy

(01) (6) (8) (L) (9) (¢) (%) (¢) () (1)

9OURULIOJIDJ 1S0J-XY pue uonijpduro)) A1juy :y [pued
[RIOUA[OJ PojoRIaIU] O1JRIPRN() SISA[RUY AJIAI)ISUSG pUR SSaUISNGOY :Q 9[qv],

36



Table 9: Robustness and Sensitivity Analysis: Probit

(1) (2) (3) (4)
Incumbent SRL SNC Provincial
Winner Winner

1 year

Panel A: Baseline Model
ITT -0.0776*%*  -0.0843 0.0719 0.0169
(0.0307) (0.0653) (0.0450)  (0.0517)

Average 0.096 0.473 0.104 0.568
Bandwidth 0.790 0.739 0.662 0.974
Observations 1,885 1,703 1,533 2,733

Panel B: Model with Controls
ITT -0.0981*** -0.102 0.0841* 0.0115
(0.0321) (0.0692) (0.0484)  (0.0555)

Average 0.111 0.478 0.119 0.590
Bandwidth 0.790 0.739 0.662 0.974
Observations 1,622 1,670 1,332 2,613

Notes: Coefficient (and SE in parenthesis) of the effect of being above the Open Auction Threshold
(300,000 euros). The third row reports the Average value of the dependent variable. The fourth
row reports the value of the optimal bandwidth calculated as in Imbens and Kalyanaraman (2012).

All the regressions include the grd

order polynomial in the difference of the starting value from the
threshold, and five year indicators. n Column 1 the Dependent Variable is the probability of having
an incumbent winner in the past year. In column 2 the Dependent Variable is the probability of
having a limited liability firm as a winner. In column 3 the Dependent Variable is the probability of
having an unlimited liability firm as a winner. In column 4 the Dependent Variable is the probability
of having a winner coming from the same province of the contracting authority. SEs adjusted for
heteroskedasticity. Significance at the 10% (*), at the 5% (**), and at the 1% (***).

Source: Statistics for all the public procurements works tendered between 2000 and 2005, with
starting value y € [2, 5], in 100,000 euros (2000 equivalents). The number of observations is smaller

than the one of the full sample described in Table 1, because here we restrict the analysis the Optimal

Bandwidth sample, as in Imbens and Kalyanaraman (2012).
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