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With  a view  to  reducing  the  consequences  of  corruption  in  public  procurement,  many  governments
have  introduced  debarment  of suppliers  found  guilty  of corruption  and  some  other  forms  of  crime.  This
paper  explores  the  market  effects  of debarment  on  public  procurement.  Debarment  is  found  to  make
little  difference  in  markets  with  high  competition,  while  in markets  with  low  competition  it may  deter
corruption  as long  as  firms  value  public  procurement  contracts  in  the  future  and  there  is  a  certain  risk  of
being  detected  in corruption.  On  the  other  hand,  debarment  – when  it works  –  has  an anti-competitive
effect,  and  this  contributes  to  facilitate  collusion  between  suppliers.  If designed  with  an  understanding
of  the  market  mechanisms  at play,  debarment  can deter  both  collusion  and  corruption,  thus  improving
the  results  of  public  procurement.  If so, most  current  debarment  regimes  need  modification.
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. Introduction

In many jurisdictions, suppliers convicted of certain forms of
rime, such as corruption, collusion, organized crime, or money
aundering, are “debarred” from public tenders, meaning that they
annot be awarded any government contracts. Those who  are only
uspected of having been involved in illegal affairs, perhaps because
f an ongoing investigation, can be debarred on a discretionary
asis (that is, at the discretion of the procurement agent rather
han automatically). The literature on debarment is written by legal

cholars who address important procedural dilemmas related to
he act of debarring, on due process, and on the legal status of
hose debarred.1 As a result, the debarment instrument has been
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he Norwegian Center of Taxation (NoCeT). We are very grateful for detailed com-

ents from the journal’s reviewers, and we also want to thank Erling Hjelmeng and
alin Arve for useful suggestions. All remaining errors are ours.
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T. Søreide).

1 Such as the question of identification (what unit is to be debarred – a com-
any, its owners, a company division or country office?); whose judgment or verdict
rovides sufficient basis for debarment (which courts are accepted or not, whose
uspicion or investigation should be taken into account); what rights pertain to the

ttp://dx.doi.org/10.1016/j.irle.2017.04.004
144-8188/© 2017 Elsevier Inc. All rights reserved.
enacted in countries around the globe without the support of eco-
nomic analysis. While debarment is expected to enhance integrity,
no systematic attempts have been made to explore its impact in
markets. This paper is motivated by the need for economic insights
into the mechanisms at play.

Debarment was introduced as an element of modern public
procurement regulations when the US Congress enacted a law
in 1884 requiring the executive branch to award contracts only
to the lowest “responsible” bidder, later established as an active
preventive strategy by the Comptroller General in 1929.2 However
during the 20th century, most governments rarely excluded
contractors; when they did, it happened primarily as a result
of criminal indictments and convictions. As concern about the
consequences of corruption intensified, starting in the mid-1990s,
the option of debarring fraudulent suppliers was brought to the

fore by various actors in the development community. Debarment
increasingly was seen as a strategy to curb the risk of corrup-
tion. This idea was advanced by nongovernmental organizations

offender; and what a supplier must do to regain status as trustworthy (a process
referred to as self-cleaning). For introductions, see Piselli (2000), and Arnáiz (2009).

2 For details, see the US Department of the Interior, “A Brief History of the
Debarment Remedy,” http://interior.gov/pam/programs/acquisition/upload/Brief-
History-of-Debarment-Remedy Final-3 2 15.pdf. The legal reference to responsible
bidders can be found in the Act of July 5, 1884, Ch. 217, 23 Stat. 109.
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nd multilateral organizations concerned about the propensity
f private sector suppliers to exploit institutional weaknesses in
eveloping countries, but also by the US government, the European
nion (EU), the United Nations, and the Organisation for Economic
o-operation and Development (OECD). The United Nations Office
n Drugs and Crime, for example, states “as anti-corruption ini-
iatives around the world gain momentum, one device for fighting
orruption – debarment, or blacklisting, of corrupt or unqual-
fied contractors and individuals has emerged as an especially
oteworthy tool.” The same report maintains that “suspension or
ebarment from public contracts has proven to be an effective tool

n the fight against corruption” (UNODC, 2013:25). The statement
s made without any reference to empirical research, and we have
ot managed to find evidence that supports the claim.

Despite the lack of evidence of its efficiency, during the first
ecade of the 2000s, the debarment option extended in scope, with
rocurement agencies required to perform their own assessments
f suppliers’ trustworthiness, regardless of any criminal justice
roceedings in the case. As a consequence, public procurement
gencies were given authority to exclude suppliers (or threaten
o exclude them) merely upon reasonable doubt of their integrity.
ombined with more efficient whistleblower programs, increasing
equests for suppliers’ self-disclosure of fraudulent conduct, and
ising voter demands for anticorruption vigilance, debarment from
ublic procurement became a real concern for many suppliers.3

Today’s debarment regimes send a signal to the private sector
hat access to public procurement markets requires compliance
ith laws and regulations, a signal that may  well have a long-

un positive effect on overall integrity and productivity. In practice,
owever, the debarment instrument implies challenging trade-offs.
xcluding a competitor leads to reduced competition, and this in
urn may  result in higher prices or lower quality, quite the opposite
f what procurement rules are supposed to deliver. Oligopolistic
arkets are particularly exposed to these risks, and this typi-

ally characterizes markets where large government contracts are
warded. Shifting to an alternative supplier may  be costly and cum-
ersome, in some cases because of unique technical solutions with
orizontal and/or vertical spillover effects on other acquisitions.
rom a legal perspective, exemptions from debarment rules are
ossible, and they are frequently used in practice, but this is not

 good solution since it easily leads to a situation in which rules
re applied differently depending on the player’s market position.
f debarment is only applied to firms operating under competitive
ressure or whose services are not preferred in any case, we are left
ith rules that condone illegal practices by the strong and power-

ul. And for all we know, their market position could be a result of
he very practices supposed to trigger debarment, that is, it may
e based upon corruption or money laundering that provides the
xtra profits needed to outbid a competitor.4

This study is motivated by concerns about corruption in public
rocurement and about the market consequences of debarment,
oth of which represent departures from the premise of equal
reatment and optimized price-quality combination. We  need to
nalyze the economic trade-offs between excluding firms not found

rustworthy and ensuring competition. Generally, the debarment
nstrument is introduced with wide discretion given to procure-

ent agents, hence an implicit assumption that procurement

3 For discussion of the altered use of the debarment instrument, see Gordon and
uvall (2013) and J. Crawford “How Proposed Debarment Became Equal To Suspen-

ion” at Law 360 on 2 February 2015, see http://www.law360.com/articles/616957/
ow-proposed-debarment-became-equal-to-suspension.
4 Several authors find a clear empirical correlation between corruption and mar-

et concentration, including Ades and Di Tella (1999), Søreide (2008) and Treisman
2007).
 Law and Economics 50 (2017) 36–49 37

agents are honest. In our perspective, however, corruption would
not be a risk in these contexts if procurement agents were always
honest. Since it takes two  parties to cut a corrupt deal, this analysis
place emphasis on the risk that the procurement agent herself can
be corrupt; specifically, how she can facilitate bribery through the
choice of acquisition mode. The direct consequence of excluding a
competitor follow from elementary microeconomics, with normat-
ive implications against debarment. What complicates that logic
are the more general importance of trusting business partners, the
need to secure state revenues against crime, and the desire to real-
ize the long-term benefits of more integrity among actors in public
procurement markets.

While internationally, there are hardly any systematically col-
lected data on the actual debarment practices, for this article we
have reviewed numerous cases that reveal severe difficulties in the
enforcement of the rules. Section 2 presents a concise overview
of what appears to be the main challenges. Next, in Section 3 we
present the model and discuss its assumptions. Section 4 proposes
an economic analysis of the impact of debarment in public mar-
kets, assuming the rules are properly enforced. To what extent can
this tool be expected to prevent corruption and protect the gains
from competitive bidding? And can it also be used to fight collu-
sion as advocated by international development banks? Keeping
the focus on incentives and payoffs, while ignoring subtle/indirect
signal-effects on moral standards, the analysis shows that debar-
ment is a tool that works under some market conditions, but not all,
and whose impact depends on predictable enforcement. The extent
to which debarment deters suppliers from entering into corrupt
schemes depends on how much value they place on future gov-
ernment contracts. This estimated value depends on the likelihood
that they will win  future procurement auctions, and this probabil-
ity depends on the number of firms that may  compete in the market
in the future. With well-functioning debarment rules, the number
of firms decreases as corruption is detected, and this fact influ-
ences the firms’ estimated value of future contracts. In our stylized
analytic framework we capture some of this dynamics in repeated
purchase games.

In Section 5 we  discuss the policy implications of our results.
Debarment might deter corruption when the number of firms com-
peting in the market is not too large, when they care about future
sales, and when the probability of detection is substantial. However
the policy tool needs to be managed by authorities with solid com-
petence about the market situation and with incentives to secure
consistent enforcement. Our review of cases show that this is a criti-
cal obstacle in its practical implementation. In addition to securing
unbiased law enforcement, we propose to move the authority to
debar suppliers from procurement agencies to antitrust institu-
tions. Procurement agencies may  themselves be involved in the
corrupt deals or inclined to deviate from debarment rules, whereas
antitrust institutions have proven to be very efficient in the fight
against collusion. Moving the responsibility to antitrust institu-
tions would also reduce the risk that indiscriminate debarment
undermines leniency programs in competition law. The institu-
tional change might contribute importantly to a more coherent
regulatory approach to protecting markets against collusion and
corruption.

2. Debarment practices

Over the past two decades, most countries around the globe
have reformed their procurement rules, and while debarment of

fraudulent suppliers is one of the principles associated with best
practice legislation, there is no standardized way to introduce
this instrument. The most important difference is between debar-
ment administered by public procurement agencies and debarment

http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
http://www.law360.com/articles/616957/how-proposed-debarment-became-equal-to-suspension
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mposed on suppliers as a criminal justice penalty. While many
ountries include debarment as one among alternative criminal law
enalties, it is rarely used as such in practice. In the United States,
here examples of debarment (or professional disqualification)
sed as a criminal justice verdict are most easily found, the prose-
uting authorities are more inclined to point at such penalties as a
hreat thus speeding up their process toward a non-prosecution (or
eferred prosecution) agreement with firms accused of for exam-
le corruption (Rose-Ackerman and Palifka, 2016, Ch. 6). As the
ractice of actually imposing debarment as a punishment is rare,
ebates about debarment as a policy instrument refer, almost with-
ut exception, to how it is administered by public procurement
gencies.

Within the world of public procurement, the specific rules and
ractices differ substantially across countries – especially regarding
ptional versus mandatory debarment, the use of registers to list
ebarred suppliers, and whether there is a clear time limit for
ebarment. The United States appears to have the most developed
nd predictable public procurement debarment regime, with a pro-
edural system intended to ensure fair treatment, including options
or appeal, and federal decisions applied to procurement at the
tate level.5 In the European Union each country can determine
he details of their debarment rules within the rules set forth by
he EU procurement directive.6 In Africa and Asia a good number of
ountries introduced debarment rules in the early 2000s; including
he large economies of China, Nigeria, India, Indonesia, and Japan,
ut also for example Bangladesh, Liberia, Egypt, Mongolia, Pakistan,
he Philippines, and Vietnam.

In lack of data it is difficult to describe enforcement patterns.
y reviewing cases, we have nevertheless detected common chal-

enges, which we now discuss in turn:
(i) Inconsistent rules and weak government oversight of

nforcement practices.  Considering debarment in practice, we
nd that disqualified suppliers differ in size and industry, the
lleged offenses differ, and the cases occur in countries at all income
evels. Within countries the rules are enforced inconsistently, and
here is no international consensus of what an efficient debar-

ent regime might look like. For instance under some regimes,
uch as the World Bank sanctions regime, cartel collaboration is a
tand-alone reason for debarment, while in others, as under the EU
rocurement rules, it is not.7In either case, firms that have benefit-
ed from corruption, should be debarred.

The notion of debarment as an important anticorruption
esponse is contingent on the assumption that governments
nforce their own debarment rules. This is not necessarily the case.
n 2014 Transparency International complained to the European
nion, which spends around EUR 2.5 trillion a year on goods and
ervices, that it had so far blacklisted only six companies for fraud
nd corruption.8 According to a report by the OECD (2014), only two
ut of a total of 427 foreign bribery cases in the OECD area resulted

5 Sue Hawley, “Yawn and You’ll Miss It: New EU Debarment Rules, Old Problems,”
orruption Watch, March 4, 2015, www.cw-uk.org.
6 Directive 2014/24/EU on public procurement provides for a combination of
andatory and facultative debarment, and governments have substantial space for

etailing the rules (Hjelmeng and Søreide, 2014).
7 There are examples of circumstances where all suppliers present in a market
ave been found ineligible for future contracts. In 2009, for example, the World
ank debarred seven road construction companies on grounds of cartel collabora-
ion for contracts in the Philippines. World Bank press release, January 14, 2009.
he  Philippine government’s immediate reaction to the case raised suspicions that
orruption could be part of the scam, as the president’s response, widely quoted in
he  press, was, “We  can always find another development bank.”

8 Transparency International, “Blacklisting the Corrupt: Why  the EU Debarment
ystem Does Not Work,” January 13, 2014, http://www.transparency.org. The World
ank has debarred many more suppliers headquartered in the EU area for their

nvolvement in fraud and corruption.
 Law and Economics 50 (2017) 36–49

in debarment. Also in the United States debarment is used irreg-
ularly. An audit report prepared by the US Department of Justice
(2012) found that the rules when enforced at the state level leave
too much space for discretion, and in practice, weak enforcement.

In other countries, debarment happens, yet governments rarely
keep registers of debarred suppliers. In cases when a supplier
should be debarred for criminal acts, it may  be up to competitors
to raise the issue, complain, and claim the competing supplier inel-
igible for tender participation, or the procurement agent can check
if any supplier is registered with criminal acts. If none of these two
reactions take place, a supplier convicted of corruption may well
take part in public tenders.

(ii) High market concentration and cartel collaboration.  One
reason why the rules are disregarded might be the importance of
protecting competition. In all categories of countries, there are sec-
tors with significant constraints on competition; this is especially
a problem in infrastructure and utility provision, which represent
the largest procurement expenses for many governments. Accord-
ing to Iimi (2011), who  studied worldwide infrastructure projects
financed by aid or development loans, the average number of bid-
ders is 5.2 in the water and sewerage sector, 6.2 in the roads sector,
and 4.6 in the electricity sector. In the majority of electricity works
and water auctions only two or three firms were competing for the
contracts (Iimi, 2011:129–140, see also Estache and Iimi, 2012 and
Pittman, 2011).9

With few bidders, governments may  find that they cannot afford
to exclude a supplier for the sake of promoting integrity in mar-
kets. Such difficulties have led to calls for more flexible rules.
Instead of strictly excluding (needed) suppliers, it has become com-
mon  to reach an (administrative) settlement agreement, an option
that gives procurement agencies discretion to list far-reaching
demands. In exchange for a shorter debarment period or even com-
plete leniency, a supplier might agree to dismiss managers, accept
external monitoring, or make some form of restitution payment
(Gordon and Duvall, 2013). For example, as part of a settlement
with World Bank investigators, Siemens agreed to make a US$100
million payment to “support anticorruption work,” while parts of
the corporation were also debarred.10

However, such practical settlement solutions might be very hard
to defend politically when companies have collaborated in a car-
tel facilitated by corruption.11 This is exactly the problem in Brazil,
where a major corruption scandal was revealed in the fall of 2014.
A large number of suppliers to the national oil company Petrobras
have been involved in corrupt schemes, with parts of their bribes
being channeled to Brazil’s political elite. The case involved both
Brazilian and foreign suppliers, including several large Brazilian
construction companies. These suppliers had formed a cartel, and
according to the country’s public procurement regulations, they
should all be debarred. However, the government’s demand for
infrastructure and other construction services required exemptions

from the rules.12 The relationship between debarment, corruption
and collusion is complicated yet a real concern in the enforcement
of debarment rules, as analyzed in Section 4.4.

9 This is not different in competition-friendly countries, like the United States.
Studies some years ago found the average number of bidders for highway construc-
tion  contracts to be around 5.0 in Florida (Gupta, 2002) and 3.3 in Oklahoma (De
Silva et al., 2003).

10 World Bank press release, July 2, 2009. Another example is a three-year World
Bank debarment of parts of the Alstom corporation combined with a restitution
payment of $9.5 million, see World Bank Press release, February 22, 2012.

11 Lambert-Mogliansky (2011) explains how cartel collaboration is faciliated by
corruption.

12 The case has been well covered by the international press. See, for example, Joe
Leahy, “Multinationals Face Scrutiny on Petrobras,” Financial Times, February 22,
2015.

http://www.cw-uk.org
http://www.cw-uk.org
http://www.cw-uk.org
http://www.cw-uk.org
http://www.transparency.org
http://www.transparency.org
http://www.transparency.org
http://www.transparency.org
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(iii) Debarment irrespective of perceived risk in the given
arket. Most debarment rules stipulate that suppliers involved

n corruption should be debarred regardless of where the corrup-
ion has taken place. The OECD and the World Bank, for example,
mphasize the importance of operating with “universal debarment
ules” in the global fight against corruption.13 The geographical
ocation or exact market where a supplier’s involvement in corrup-
ion has taken place is not supposed to matter to a procurement
gent. As long as bribery has been reliably confirmed, the sup-
lier is supposed to be disqualified from bidding. Under the World
ank’s debarment rules, for example, a firm found guilty of cor-
uption in Argentina will be ineligible to place bids for contracts
n Mongolia. Such rules imply that procurement agents’ decision
o debar a supplier should not depend on the risk of corruption in
heir own environment.

Compliance with these regulations has proven difficult for
overnments that need to buy services from a certain supplier,
specially when they find the firm’s past performance excellent and
ave experienced no problems with corruption. A court case from
orway, one of top-scorers when it comes to law enforcement,14

hows the practical difficulty of debarring a supplier when the
local) risk of corruption is considered low. By a lower court in
orway, the firm Norconsult was found guilty of bribery in Tan-
ania. When brought up for an appeals court, the judges let the risk
f debarment in public procurement affect their verdict on corpo-
ate criminal liability. According to the verdict, corporate criminal
iability for bribery in Tanzania would have exposed the supplier to
ebarment from public procurement in Norway, on top of a debar-
ent period imposed by the World Bank. The sum of consequences
ere deemed unreasonable, and thus the court found the supplier
ot criminally liable.15 Such reasoning undermines the enforce-
ent of debarment rules, as well as the aim of imposing predictable

enalties upon corporate criminal liability, while at the same time,
he case must be seen as a pragmatic attempt to reach a reasonable
olution.

(iv) Discretion regarding evidence and identification.  In gen-
ral, the enforcement of debarment principles are subject to broad
iscretion combined with an administrative judgment of evidence,
nd this discretion may  lead to biases, both in terms of too many
rms being debarred, or too few. In Tanzania, for example, the
ountry’s Public Procurement Regulatory Authority in a case from
014 suspended 19 firms from competing for public procurement
ontracts for one year. While the suppliers were debarred due to
heir engagement in corrupt practice and their failure to fulfill con-
ractual obligations, the details of each individual case were not
rovided. The authority justified its decision as a more efficient
eaction against corruption than single-case contract termination.

For all we know, there may  be clear evidence behind each of
hese debarments in Tanzania. In general, however, a tendency to
xclude suppliers on the mere suspicions of corruption will pose
ifferent forms of risk to good procurement. One concern is a pos-
ible inflation in the number of firms found ineligible for bidding.
nother concern is that the debarment rules may  become a handy
ool for those seeking a reason to exclude a supplier or termi-
ate a contract. Society may  find it difficult to tell in these cases
hether the debarment decision is motivated by a supplier’s lack

13 See the OCED 2014 Draft Recommendation of the Council for Public Procurement
GOV/PGC7ETH(2014)7/REV3). Also see the World Bank website for various reports
bout its sanctions regime, including one by the Office of Suspension and Debarment
OSD, 2014).
14 See the Rule of Law Index by The World Justice Project: http://
orldjusticeproject.org/rule-of-law-index.

15 Norwegian Supreme Court judgment of June 28, 2013, in case 2012/2114. Two
orconsult employees were found personally liable, while the corporation avoided
ny  criminal sanctions.
 Law and Economics 50 (2017) 36–49 39

of integrity, or by some challenge on the side of the procurement
agency, such as lack of funds to finance the completion of a contract.
Wide authorities to exclude suppliers on a discretionary basis may
even be abused to extort bribes, thus completely undermining the
purpose of the debarment regime.16

3. Assumptions and framework for analysis

Section 2 shows that in general debarment is not enforced
properly, nor in a predictable way. Enforcement is challenged in
different ways: It is impractical to disqualify the supplier of a good
or service in high demand. The debarment of all suppliers in a mar-
ket hits those in need of the services unreasonably hard. Debarment
regardless of where the corruption has taken place implies exclu-
sion from tenders with a very low risk of corruption. Discretional
debarment can easily be exploited by corrupt public officers to
serve other agendas than promoting value for money. For these
different reasons, the rules do not function well, and while govern-
ments may  claim they act against corruption when such rules are
introduced, the anticorruption impact of the rules will be meagre if
they are not consistently enforced. The question now is if the rules
were applied properly, would debarment then deter corruption?
Before promoting strict enforcement of these rules, we should be
certain that it would have the intended effect. In what follows we
will, therefore, try to answer the following question: under what
circumstances will debarment of corrupt suppliers reduce the risk
of corruption in public procurement?

3.1. Analytic preliminaries

To investigate the function of debarment rules we study the
mechanisms at play within a stylized setting. Let us consider a soci-
ety where the government (the principal) oversees public spending,
while various public procurement agencies conduct contract allo-
cations given stipulated procurement rules. These procurement
agencies cannot be assumed 100% honest – since if so, there would
be no need for anticorruption initiatives, and thus, for this study
we assume that procurement agencies can accept bribes from sup-
pliers. For simplicity we  assume the procured services/goods to be
homogenous as this simplification allow us to avoid unnecessary
technicalities.

The government (the principal) aims at securing value for
money to the benefit of society. Debarment rules are introduced as
a strategy to promote this aim as dishonest suppliers are excluded
from bidding while the remaining suppliers are more likely to be
deterred from offering bribes. Regardless of the reviewed practi-
cal problems with debarment rules, we  assume for now that the
rules function as intended once they are introduced. With a certain
probability, corruption is detected and the suppliers involved are
truly debarred. Procurement agencies have sufficient information
about disqualified suppliers to reveal any attempts of restructuring
operations in order to compete for contracts, for example under a
new company name.

In practice, procurement-related corruption takes many differ-

ent forms. Public contracting can be manipulated to the benefit of
a certain supplier at the planning and budgeting stage, through the
tender criteria, during the bidding process, and after a contract has

16 This unintended consequence is pointed out in the ADB/OECD (2006:23) report:
“Debarment is a two-edged sword: while it might deter corruption, it could also be
part of a corrupt scheme of competitors or corrupt officials to extort bribes or to
eliminate honest competitors, especially if the conditions for debarment are not
clearly specified. Worse, under certain conditions, qualified and honest companies
consider abstaining from bidding to avoid being subject to debarment”. The risk of
abuse is explicitly mentioned in the review of practices in Bangladesh, Kyrgyzstan,
and  Pakistan.

http://www.worldjusticeproject.org/rule-of-law-index
http://www.worldjusticeproject.org/rule-of-law-index
http://www.worldjusticeproject.org/rule-of-law-index
http://www.worldjusticeproject.org/rule-of-law-index
http://www.worldjusticeproject.org/rule-of-law-index
http://www.worldjusticeproject.org/rule-of-law-index
http://www.worldjusticeproject.org/rule-of-law-index
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C(ˇt, q) = ˇtq (1)

where the marginal cost ˇi
t is drawn in [0, 1] according to the uni-

form distribution at the beginning of period t = 0, 1, 2, . . ..22
0 E. Auriol, T. Søreide / International Rev

een allocated (for example in contract renegotiations, sometimes
nformally agreed ahead of the tender).17 The abuse of authority
an affect the choice of supplier, the quality of what is procured,
r the price. Moreover, the crime can happen in subtle ways (for
xample by exploiting politicians’ discretionary authority), it can
e done in ways that make it look like as if all procurement rules
ave been respected, or it can be done by exploiting the rules of
xemption – which is a risk under most procurement regimes.

In our stylized analytic framework we lose precision if we  try to
eep room for the many forms of corruption, and for this reason,
e will focus on a specific procurement decision that captures a

entral aspect of corruption, namely the opportunity to direct a con-
ract to a specific supplier without competition. This is an obvious
isk because in many settings, the decision to do sole source pro-
urement can be made within a procurement agent’s discretionary
uthority. Empirically Chong et al. (2013) find a positive rela-
ionship between the use of negotiated procedures without prior
otification and the weakness of governance across the European
nion: in countries more prone to corruption, public purchasers
ore often deviate from the standard procurement procedures

nd use negotiated procedures. According to the Tenders Electronic
aily (TED) database, an archive of 4m purchases by European gov-
rnments during the past decade, 17% of calls for tender in 2006
eceived only one bid. By 2015 that figure had risen to 30%. Explana-
ions for reduced competition include bid-rigging and corruption.
ccording to an article in The Economist, “procurement problems
re worst in the EU’s newer members. In many ex-communist
ountries, single-bid contracts are not the exception, but the rule. . .
roatia’s former prime minister and other members of his party are
n trial for allegedly taking donations in exchange for state con-
racts. Indeed, the worst offender on single-bid tenders is Croatia.
n 2015 43% of government contracts went uncontested.”18 Corrup-
ion associated with single-bid contracts is consistent with earlier
ndings by Della Porta and Rose-Ackerman (2002) who  show that

n the 1990s in Italy public authorities were abusing emergency
rocurement procedures to bypass competition. More recent evi-
ences by Auriol et al. (2016) illuminate the same problem in
araguay. For now, therefore, bribery refers to the cases where a
rocurement officer in exchange for a bribe grants the supplier a
ontract without competition.

For several reasons, we find it necessary to briefly investigate
ow debarment will also affect cartel collaboration – even if
ebarment is associated primarily with other forms of corporate
rime. A decreasing number of firms may  increase the likelihood
f future cartel formation as fewer firms make collusion more
ikely (Levenstein and Suslow, 2006). Besides, as illustrated by the
etrobras case above, there are circumstances where corruption
nd cartel collaboration go hand in hand (Lambert-Mogliansky,
011). Moreover, while most governments seek to control cartel
ollaboration in their own markets, there is generally a different
aw enforcement attitude when it comes to cartels in export

arkets.19 However, all governments are responsible for pro-
oting fair competition internationally, and debarment is one of

he (few?) reactions that can be applied by “other governments”

hen cartel collaboration has taken place in a country where the

nforcement of antitrust law for some reason is too weak. Since
his is generally the case in developing countries, the five largest

17 For explanation and examples, see Della Porta and Vannucci (1999), Piga (2011)
nd Guasch (2004).
18 The Economist on 19. Nov. 2016: “Procurement spending: Rigging the bids”.
19 Martyniszyn (2012) points out that many governments have a strong inclination
o  ignore cartel collaboration among firms – provided the consequences are kept
broad.
 Law and Economics 50 (2017) 36–49

multilateral development banks20 have agreed to mutually enforce
each other’s debarment actions with respect to four sanctionable
practices, i.e., corruption, fraud, coercion, and collusion; a supplier
excluded by one development bank, including for cartel collabo-
ration, is automatically excluded by the four others in the sense of
being excluded from all government-steered procurement covered
by loans or grants from these institutions (Fariello and Daly, 2013).
Eventually, the main reason why  we find it necessary to analyze
the effect on cartel collaboration is the need for a more holistic
approach to protecting markets against corporate crimes. For
efficient prevention of complex forms of business-related crime, it
is necessary to understand how a policy tool designed to address
one form of crime may  affect other forms of crime, an aspect we
return to in the policy discussion, Section 5.

3.2. The model

We  consider a repeated purchase game between a public pur-
chaser and N ≥ 1 potential suppliers. The horizon is infinite. The
paper considers a three-tier hierarchy: principal, delegate, firms.
The principal (i.e., an agency acting on behalf of the taxpayers),
conventionally referred to as “he”, wants to acquire in each period
of time a commodity or a service on the best possible terms. He
entrusts the responsibility of the acquisition to a delegate (i.e., a
public purchaser), conventionally a “she”. The principal’s objective
is to maximize the net social surplus associated with the public
acquisition. All the players are risk-neutral.

The size of the market varies from one period to the next in
a random way: Qt = Q + �t where Q > 0 and where �t is inde-
pendently and identically distributed over [0, �̄] ∀t = 0, 1, 2, . . .,  so
that Qt ∈ [Q , Q̄  ] with Q̄ = Q + �̄. The distribution of Qt is common
knowledge (in particular, the minimum size of the market, Q > 0,
is known to all), but not the random part �t ≥ 0 The idea is that there
are random shocks affecting public demand, which therefore must
be adjusted at each period. We  denote by EQ the expected value
of Qt. Procuring Qt generates in period t a gross surplus S(Qt) ≥ 0
increasing with Qt (S′(Qt) > 0). We assume that S(Q ) is large so that
it is always worth producing the commodity even for the lowest
possible quantity Q > 0.

The firms: There are N(≥1) firms in the economy that can produce
the good. Since these firms procure the same type of goods or ser-
vices they face some common costs, that without loss of generality,
is set to 0.21 However their production process are not perfectly
identical, nor their economic activity outside the public procure-
ment arena. We  model this by assuming that at each period their
cost to procure the commodity is affected by some random shock.
To produce a quantity q ≥ 0 the firm i = 1, . . .,  N is confronted with
cost

i i
20 The African Development Bank Group, Asian Development Bank, European Bank
for  Reconstruction and Development, Inter-American Development Bank and the
World Bank Group.

21 The firms’ marginal cost parameter is the sum of a common part, identical to
all firms, and the idiosyncratic part, random and firm specific. Since it is common
to  all firms, the information on the common part of the cost can be extracted by
the principal at zero cost by implementing some form of yardstick competition (see
Auriol-Laffont, 1992). The firms can have an informational rent solely on the inde-
pendent part. To avoid introducing new notation we therefore set the common part
to  0. This is done without loss of generality (i.e., the surplus function S(Q) is defined
net of this common cost part).

22 The uniform distribution assumption is not crucial for our results but it allows
us  to find closed-form solutions.
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ssumption 1. ˇi
t is independently and uniformly distributed

ver [0, 1] ∀i = 1, . . .,  N, ∀t = 0, 1, . . ..

The firms are hence ex ante symmetric. We  assume that at the
re-contracting stage a firm does not know the exact value of ˇi

t .
his assumption reflects the fact that there are idiosyncratic shocks
ffecting the production process. The firm needs to prepare a bid to
iscover the exact value of its marginal cost to serve the market in
eriod t. Moreover, once it is revealed, ˇi

t is the private information
f firm i = 1, . . .,  N. By contrast, the quantity produced by firm i, and
he law of ˇi

t are common knowledge. Finally the firms all have the
ame discount factor ı < 1.

The delegate: The delegate’s job is to collect information to
mplement the optimal acquisition procedure. She has two options.
he can negotiate the market with a producer, in which case she
eeds to identify one supplier without competition. If so, this
orresponds to the case of limited tendering as termed by the Gen-
ral Procurement Agreement (GPA). Alternatively, she can allocate
he contract through a competitive bidding procedure; this corre-
ponds to open tender, as termed in the GPA. The optimal decision
epends on the relative cost of fostering competition compared to
he expected benefit. The cost of running an open tender is Kt ≥ 0

 = 0, 1, 2, . . ..  It embodies the monetary and non-monetary (delay)
osts of the procedure. In practice these costs may  be very high and
ary from one market to the next.23 We  assume that Kt is indepen-
ently and identically distributed in the set [K, K̄].  We  denote by EK
he expected value of Kt. Intuitively it is more profitable to organize

 competitive bidding procedure when Kt/Qt, is low than when it is
igh.

Sole Sourcing: In the sole source case, N = 1, the acquisition cost
s equal to the monopoly price t(1) = Qt. The sole-source case cor-
esponds to fixed-price purchase. The identity of the producer
hen is irrelevant to the taxpayers. The principal’s net surplus is

(1) = S(Qt) − Qt and the firm’s net expected profit is �(1) = Qt
2 .24

Competitive Bidding: Since the firms’ cost parameters are
ndependently and identically distributed, it is optimal under asym-

etry of information to organize a type of second-price auction
Myerson, 1981). The rent expected by a producer i = 1, . . .,  N when
eing one of N bidders in this auction is (see Appendix A.1):

(N) = Qt

N(N + 1)
. (2)

he producers are ex-ante symmetric so their expected rent is sym-
etric. The sole source case is simply obtained by setting N = 1 in
2). For all N ≥ 2 the rent in (2), which decreases with N, is strictly
ower than the monopoly expected rent and converge to 0 when

 → +∞.

23 It takes time and money to organize open tenders. First the purchasing entity has
o  specify its need in writing. Next it has to advertise tender information in official
azettes, newspapers, bulletin boards, or bidding information journals. If the firms
hat  receive the information are interested they have to work out detailed offers. The
urchasing entity has to review and evaluate the offers, and finally, it has to write

 report to justify its choice. For instance in 2011 the annual procedural costs of
ompliance with EU public procurement legislation were estimated by the European
ommission at 5.3 billion euro in 2009 terms or 1.4% of the value of procurement
overed by the EU Directives. Consistently with our assumption the study shows that
rocurement costs are independent of contract values (i.e., there are fixed cost). The
verage procurement procedure took 108 days to complete and the average cost per
rocedure was  approximately Euro 28,000, with considerable variance depending
n  the country and the nature of the market (see European Commission, 2011).
24 With a single producer we drop for simplicity the index of the firm. Its expected

rofit is: �(1) = Qt

∫ 1

0
(1 − ˇ)d  ̌ = Qt

2 .
 Law and Economics 50 (2017) 36–49 41

We show in Appendix A.1 that the variable expected govern-
ment surplus from competitive sourcing with N bidders is:25

W(N) = S(Qt) − 2Qt

N + 1
(3)

The net expected surplus from competitive sourcing with N bidders
is: W(N) − Kt. A comparison of the government surplus under sole
sourcing with its surplus under competitive bidding, omitting the
fixed cost, yields W(N) − W(1) = Qt

N−1
N+1 ≥ 0. By introducing com-

petition, the delegate reduces the producers’ expected rent. Since
this rent reduction implies a gain on the principal, competitive bid-
ding increases his surplus by the same amount. The benefit grows as
competition intensifies (i.e., it increases with N). Indeed, when the
number of bidders is large they collectively bid more aggressively,
which reduces the final cost.26 We  define k(N) as the marginal social
benefit of introducing competition:

k(N) = N − 1
N + 1

(4)

The choice between sole sourcing and competitive bidding is
now reduced to a trade-off: Competitive bidding yields a fixed pro-
cedural cost Kt but gives a higher probability of a small acquisition
cost, resulting in a net effect that is captured by k(N)Qt (i.e., the
sampling effect).27 We  deduce the following result.

Proposition 1. Competitive bidding is the optimal acquisition strat-
egy if and only if k(N)Qt ≥ Kt . Otherwise, sole sourcing is the superior
strategy.

Competitive acquisition is more valuable when the number of
bidders N is large and when the level of procedural cost Kt is low.
Moreover, the expected gain associated with competitive bidding
increases with Qt. The impact of a decrease in the marginal acqui-
sition cost is proportional to the market size. This is why most
countries operate with minimum thresholds for open tendering.
With this framework for analysis we now turn to the optimal del-
egation scheme when the delegate is corruptible.

4. Analysis of debarment

In this section we examine the impact of corruption in the set-
ting described above, first in the stage game, thereafter in the case
of repeated purchase and debarment. We  next turn to analyze how
debarment may  affect collusion between bidders. The case of entry
of new firms is discussed at the end of the section.

4.1. Corruption in the stage game

As Kt and Qt are unknown ex ante, the benefit of organizing a
competitive procedure is uncertain. The optimal acquisition pol-
icy consists of choosing open tendering whenever Kt is lower than
Qtk(N) and limited tendering otherwise. Since debarment is a strat-
egy to fight capture (i.e., grand corruption), we focus on cases where
capture can occur. Appendix A.2 shows that capture is a threat
whenever:
K

Q̄
≤ k(N) ≤ EK

EQ
(5)

25 In this model the “welfare” refers to public aims only, and as expressed, the
winning supplier’s profit is not included in this expression. It could also be referred
to  as benefit for the public, or government payoff/surplus.

26 They individually bid the same, but since the price paid is the second lowest bid,
an increase in the number of bidders make it more likely to obtain a lower second
price.

27 For more on the sampling effect, see Auriol and Laffont (1992) and Auriol (1996).
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There are two options for debarment. Either debarment is mar-
ket specific or it is universal. If it is market specific the firm will be
debarred from the market where corruption occurs but it will be
able to operate in other markets. If it is universal it will be debarred

29 When Kt ≤ L(N) N−2
2N , even if the principal could tax the corrupt firm and the

delegate to distribute their excess profits back to the taxpayers, he would not be
2 E. Auriol, T. Søreide / International Rev

ondition (5) implies that if K

Q̄
≤ Kt

Qt
≤ k(N) the optimal acquisition

trategy is competitive bidding, while if k(N) < Kt
Qt

≤ EK
EQ the optimal

cquisition strategy is sole sourcing (see Proposition 1). Moreover,
ince EK ≥ k(N)EQ, the acquisition strategy is sole sourcing in the
bsence of additional information.

The job of the delegate is to choose the acquisition strategy to
aximize value for money, which, under assumption (5), requires

o collect information on the appropriateness of implementing an
pen tender. The delegate holds information, denoted � ∈ {C, M,

 }, on the subset, C = [ K

Q̄
, k(N)] or M = (k(N), EK

EQ ], in which Kt/Qt

s drawn from. Following Laffont and Tirole (1993) we assume that
he information acquisition process is exogenous (see Appendix
.2):

ssumption 2. � = Prob(� = C) ∈ (0, 1).

The optimal acquisition procedure is sole sourcing when either
 =∅ or � = M;  it is competitive bidding when � = C. When the
rocurement agent is informed that implementing competitive
idding is optimal she can prove it in court (i.e., � = C is hard evi-
ence). However the signal received by the delegate is not always

nformative so that she can always hide her information and pre-
end that she learned nothing (i.e., �̂ = ∅). This claim is impossible
or extremely costly) to verify.

The timing:

t = 1 The principal sets the delegate’s contract and the acquisition
rules. He entrusts the enforcement of the acquisition rules to the
delegate.
t = 2 Nature chooses Kt ∈ [K, K̄]  and Qt ∈ [Q , Q̄ ]; The delegate
obtains information � ∈ {C, M,  ∅ }.
t = 3 The delegate and a firm meets; side contracting occurs.
t = 4 The delegate announces �̂ ∈ {∅,  �}; competitive bidding or
sole sourcing is implemented according to the rule edited by the
principal based on �̂.
– If competitive bidding, the delegate opens the market by sinking
Kt, which value has been chosen by nature at stage t = 2; nature
chooses (ˇ1

t , . . .,  ˇN
t ); the N potential producers discover ˇi

t .
– If sole sourcing, the delegate selects a firm; nature chooses ˇi

t;
the firm discovers ˇi

t .
t = 5 Qt is revealed to all. Bidding or direct negotiation takes place.
Contracts are signed, production and transfer occur.

Stage 3 corresponds to the corruption stage. To avoid compe-
ition with the other producers, a firm is willing to pay up to the
dditional rent it makes in a monopoly position. It is not important
hich firm pays the bribe and is chosen; at stage 3, they are all

ymmetric (i.e., ˇi
t is still unknown to all and the bribe depends on

he firm’s future expected profit). Then if a firm successfully cap-
ures the delegate, the principal ends up with the wrong decision,
amely limited tendering in favor of the briber, whenever � = C.

Capture is damaging to society because it involves sole sourcing
nstead of competitive bidding when � = C is pivotal information.
he variable social loss associated with capture is28

(N) = W(N) − W(1) = k(N)Qt = N − 1
N + 1

Qt. (6)

(N) is increasing and concave in N, the number of bidders that
ould have competed in a fair open procedure. It varies between
(N) = Qt
3 when N = 2 and L(N) = Qt when N → +∞. This result is con-

istent with the empirical study by Iimi (2006) on procurement
uctions for official development assistance. It shows that the bid

28 We need to subtract the fixed cost Kt of this variable loss as it is not sunk when
he procedure is sole sourcing. The net loss is L(N) − Kt which is positive when � = C.
 Law and Economics 50 (2017) 36–49

prices decrease with the number of bidders in a convex fashion.
Moving from open to limited tender hence yields a loss increasing
and concave in N. In comparison the firm’s benefit from capture is:

�(N) = �(1) − �(N) = Qt

2
− Qt

N(N + 1)
.  (7)

The firm’s benefit from capture is smaller than the variable social
loss from capture: L(N) − �(N) = L(N) N−2

2N ≥ 0 ∀N ≥ 2. There is
therefore a whole range of the parameters, where in addition
to undermining taxpayers’ confidence in public institutions and
inflating the price they pay for the public commodities, capture
implies a social dead-weight loss.29

In case of corruption, the firm has to give a bribe to the public
official to obtain the market without having to compete with other
firms. The bribe rate is b ∈ [0, 1] so that the net expected profit
of the firm when it engages in corruption, assuming there is no
risk of detection, is �(1)(1 − b) = (1 − b) Qt

2 . The maximum bribe
rate b̄static ∈ [0,  1] that the firm is willing to pay ex-ante to avoid
competition requires that: �(1)(1 − b) = �(N). It yields:

b̄static = 1 − 2
N(N + 1)

.  (8)

4.2. Corruption in repeated purchases and debarment

In a static context debarment is not a problem for the firm as
there is no future contractual relationship. It becomes relevant only
in a dynamic context. We  consider the infinite repetition of the
purchase stage game. To keep the exposition simple we  assume that
when the optimal acquisition procedure is sole sourcing (i.e., when
either � =∅ or � = M)  the delegate picks a firm at random to serve
the market.30 We  introduce some notations to ease the exposition.
Let ECQ denote the expected value of Qt conditional on the fact that
it belongs to set C and let E� /= CQ denote the expected value of Qt

when � /= C. We  have: E� /=  CQ < EQ < ECQ.31 Corruption might arise
when the delegate information at period t is � = C, which, according
to Assumption 2, occurs with probability �.

In the infinite repeated public purchase game the expected pay-
off of a firm when there is no corruption is:

+∞∑
t=0

{
�ECQ

N(N + 1)
+ E� /= CQ

2N

}
ıt =

{
�ECQ

N(N + 1)
+ E� /= CQ

2N

}
1

1 − ı
.

(9)

By contrast, if the selected firm is corrupt, in addition to the bribe
it has to pay to the public official, the firm faces the risk of detection
and punishment (i.e., debarment). Let 1 − p ≥ 0 be the probability
that corruption is uncovered (i.e., p is the probability that corrup-
tion is not discovered). If corruption is detected the firm is debarred
permanently from the public market.
able to restore efficiency.
30 The honest delegate does so because of her duty and integrity, while the corrupt

delegate does so to avoid being detected when she favors a firm in her inner circle in
exchange for a bribe. For smaller markets she allocates contracts randomly so that
allocation patterns looks normal (i.e., there is variation in what supplier gains the
contract).

31 Let EMQ be the expected value of Qt conditional on that it belongs to set M.
Then  E� /=  CQ = Prob(� = ∅)EQ + Prob(� = M)EMQ. Since Prob(� = ∅) + Prob(� = M) = 1 − �
and  since EMQ < EQ,  we have that EMQ < E� /= CQ < EQ.
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rom all future public procurement markets, including those of
ther procurement agencies that enforce the same procedure of
ebarment. A ratio which plays an important role in the analy-
is below, denoted �Q, is the volume of public contracts available
utside the corrupt transactions relative to the volume of corrupt
ublic contracts. In case of universal debarment this ratio is larger
ecause the firm loses both the access to the markets managed by
he current procurement agency and to the markets managed by
ther agencies that cross-debar suppliers. The variation in the ratio
Q is therefore a measure of the additional loss imposed on the

rms by universal debarment. To keep the exposition simple we
ocus in what follows on the case where

Q  = E� /= CQ

ECQ
. (10)

owever our results are robust to the introduction of an exogenous
oss of contracts of net value U ≥ 0, outside the current flow of public
rocurement contracts. The larger U ≥ 0, the bigger the impact of
ross-debarment.32

If corruption occurs, there is a probability 1 − p that a firm will
isappear from the pool of potential bidders. The probability that

 corrupt firm is not debarred and therefore is around in the next
eriod is 1 − �(1 − p). To ease the computation of the firms’ payoff,
e assume that if corruption occurs it is always the same firm that

s chosen for the corrupted deals until it is permanently debarred.
lso in practice, the firms that benefit from corrupt deals tend to do
o repeatedly (e.g., because of a political connection).33 The corrupt
rm’s expected payoff is:

+∞

t=0

(1 − b)�ECQ + E� /=  CQ/N

2
(1 − �(1 − p))tıt

= 1
1 − ı(1 − � + �p)

{
(1 − b)�ECQ

2
+ E� /=  CQ

2N

}
(11)

A firm is not willing to enter into a corrupt deal if its payoff (11)
hen it pays a bribe to win the contract is smaller than its payoff

9) when it is honest:

1
1 − ı + ı�(1 − p)

{
(1 − b)�ECQ

2
+ E� /=  CQ

2N

}

≤ 1
1 − ı

{
�ECQ

N(N + 1)
+ E� /=  CQ

2N

}
(12)

We  show in Appendix A.3 that the forever-honest strategy is
ubgame perfect when (12) holds.

Moreover one can easily check that condition (12) is equivalent
o b ≥ b̄,  where
¯ = 1 − 2
N(N + 1)

− ı(1 − p)
1 − ı

{
2�

N(N + 1)
+ �Q

N

}
(13)

32 In this case �Q  = (
E�  /=  C Q

N + 2U)/�EC Q . This expression denotes the value of pub-

ic  contracts available outside the corrupt transactions (i.e.,
E�  /=  C Q

2N + U) relative to

he  value of corrupt public contracts (i.e., �EC Q
2 ). In case of universal debarment the

rm loses both the access to the procurement contracts of the principal (i.e., ECQ and
� /=  CQ)) and to the contracts from other agencies enforcing universal debarment,
hich is captured by the exogenous value U ≥ 0. All our results are preserved (the

omputations are available upon request).
33 We assume that the procurement agent allocates the small contracts randomly
o  avoid that the same firm be always awarded all the contracts. Indeed such a
epetition could alert a monitoring agency and induce it to exert a bigger effort
o  detect corruption. However in countries where corruption runs high there is
arely an efficient, or even independent, monitoring agency. In practice firms that
re  awarded lucrative public contracts tend to be always the same: they are the
rms with connection to politicians (see for instance Auriol et al., 2016; Goldman
t  al., 2013).
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The maximal bribe rate b̄  that the public official can demand
increases with N and p, and decreases with ı. Comparing Eqs. (8)
and (13) it is straightforward to check that b̄ < b̄static for all p < 1 and
ı > 0. By contrast if either p = 1 or ı = 0 then b̄  = b̄static . This result
is intuitive. If the firm does not care about the future (i.e., if ı is
very small), debarment is useless as a deterrence tool. Similarly
if the probability of being caught is 0 the debarment threat car-
ries no weight. If p > 0 the risk of being detected and punished by
debarment reduces the benefit of corruption, and hence, the public
purchaser’s room for demanding bribes. This is the desired effect of
debarment rules. The effect is larger when debarment is universal
than when it is market specific: b̄ decreases with �Q ≥ 0 so that an
exogenous increase of �Q  increases the potence of debarment. The
wider the debarment (i.e., outside the current transaction/market
jurisdiction) the more efficient the treat is and the less the firm will
be inclined to pay bribes.

Now it remains to be seen whether the effect is sufficient to
deter corruption. Let

ıp = N(N + 1) − 2
N(N + 1) − 2 + (1 − p)(2� + (N + 1)�Q )

≤  1 ∀p ∈ [0,  1].

(14)

We  deduce the next result.

Proposition 2. Debarment will deter corruption if and only if ı ≥ ıp.

Proof. See Appendix A.4. �

If the probability of corruption detection, 1 − p, is almost 0 then
ıp → 1 and the public official can ask for large bribes. Conversely
if 1 − p and �Q  are large enough, then ıp is small, and the firms
are less willing to pay bribes. Universal debarment implies the loss
of a larger production volume of public procurement than market
specific debarment. This additional loss matters when the detection
threat is real and the firm is patient enough. If the firm values future
payoffs almost as much as its payoff today (i.e., ı is larger than ıp),
then the firm will never want to bribe the public official.

4.3. The dynamics of debarment: endogenous Nt

We focus in this section on cases where p < 1 and initially N is
large so that corruption occurs in equilibrium. As time passes, and
corrupt suppliers are debarred, the number of firms qualified to
compete for the market will be reduced. Indeed, in each period
there is a probability �(1 − p) that a firm is caught and debarred.
Let Nt denote the number of firms that are allowed to compete for
the market at time t ≥ 0. We  can rewrite the maximum value in (14)
as follow:34

ıtp = Nt(Nt + 1) − 2
Nt(Nt + 1) − 2 + (1 − p)(2� + (Nt + 1)�Q )

(15)

If the probability of detection 1 − p > 0 is low and N0 is large, debar-
ment will be an ineffective strategy to prevent corruption at date 0.
From the welfare point of view, if debarment is not effective in pre-
venting corruption, it does not decrease the cost of the purchase for
the taxpayers. Indeed, if debarment is ineffective society ends up
with the same decision as without debarment (i.e., sole sourcing in
both cases). However, with debarment measures in place, the num-
ber of firms that are not debarred decreases over time, as more and

more get caught, until Nt is either too low for competitive bidding to
be optimal or for corruption to be a preferred strategy for the firm.
In other words debarment has an anti-competitive effect that can

34 As Nt decreases over time, k(Nt ) = Nt −1
Nt +1 decreases too so that EQct increases.

However this does not change the result from Eq. (12), and the limit value in (14) is
preserved.
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d ≥ 1 −
ı 2ı + N(N + 1)(1 − ı)

(19)

Proof. See Appendix A.4. �
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ndermine the debarment mechanism’s intended incentive effect.
et

c = Q̄ + K

Q̄ − K
(16)

f Nt falls below Nc then the anti-competitive effect of debarment
s so strong that organizing a competitive procedure is no longer
ptimal. That is, if k(N) = N−1

N+1 ≤ K

Q̄
the optimal acquisition strategy

s always to implement sole sourcing. In this particular case debar-
ent has only costs and no benefit. The number of firms decreases
ith debarment, without reducing the risk of corruption, until this
umber is so low that organizing a competitive bidding procedure

s no longer optimal. This negative effect is stronger if debarment
s universal.

More positively, debarment works as intended when Nt reaches
he critical number Nd that determines whether corruption is
ttractive to firms when debarment measures are in place. The
umber Nd is so that (13) is equal to 0.35 This second-degree equa-
ion admits two  roots. Only one is positive.

d =

√(
1 − (ı(1 − p)/(1 − ı))�Q

)2 + 4(2 + ı((1 − p)/(1 − ı)))(2�

2

Let Int{X} denote the inferior integer part of X. We  deduce the
ollowing result:

roposition 3. In the long run debarment reduces the number of
rms to

∞ = Int{max{Nd, Nc}}, (18)

elow which corruption does not occur anymore.

As a result, once Nt has fallen below N∞ because of debarment
rocedures, corruption stops. A critical parameter in determining
hether debarment is effective in fighting corruption is the prob-

bility that firms will actually get caught while bribing a public
fficial. Indeed, the threshold Nd decreases with p, that is, with the
robability that the firms’ corruption goes undetected. For p close
o 1 (i.e., corruption is rarely uncovered) or for ı close to 0 (the firms
o not care much about future contracts) Nd = 1. In this case debar-
ent has only an anti-competitive effect and no incentive effect. It

ields a higher social loss than the status quo.
For p < 1 (i.e., corruption is uncovered sometimes) and ı → 1

the firms are extremely patient), corruption will never occur in
quilibrium: Nd → +∞. It is worth noting that Nd decreases with
Q. Provided that firms care about future sales and are patient

nough, universal debarment is more effective at preventing cor-
uption than market specific debarment. One drawback of universal
ebarment is its anticompetitive effect in markets where corrup-
ion is low. This cost is not captured here because we focus on the
nti-corruption effect of debarment in a market were corruption
ccurs. With universal debarment corrupted countries/agencies
mpose a cost on virtuous countries/agencies. This negative exter-
ality is poorly internalized when the debarment decision is taken

n a decentralized way.
Our analysis shows that debarment will be efficient in reducing

orruption if (i) the firms are in (an implicit) long-term relation-
hip with the principal and value future sales; (ii) if the number of
rms is not too large (i.e., lower than N∞); and (iii) if the probability
f corruption detection is high enough. In other cases debarment

ill fail to prevent corruption. It should be noted that in this anal-

sis we have considered only one instrument, debarment, a tool
hat concentrates reactions against corruption on the suppliers in

35 That is Nd is so that 0 = (1 − ı)(N(N + 1) − 2) − ı(1 − p)(2� + (N + 1)�Q).
 Law and Economics 50 (2017) 36–49

) − 1 + (ı(1 − p)/(1 − ı)�Q
. (17)

public procurement. A combination of different law enforcement
measures could help to cleanse public procurement of corruption,
including when these conditions are not met. As Rose-Ackerman
(2010) points out, bribery is deterred if at least one side of the cor-
rupt transaction faces penalties that reflect its own expected gains.
In principle, either side can be punished for the sake of imposing
a deterring reaction, but in practice, there are obstacles to the use
of optimal sanctions, and deterrence may  require reaction against
both sides of the transaction. Criminal law sanctions against pub-
lic officials as well as firms and managers- with fines and prison
terms in case of conviction as well as liability in tort and contractual
nullity, might be far more efficient in terms of deterring corrup-
tion than debarment (Auriol, 2006; Hjelmeng and Søreide, 2016), a
debate we  return to below.36

What should be noted in terms of market implications, is how
debarment with the aim of fighting corruption may have an anti-
competitive effect as it prevents debarred firms from competing in
future public markets. This in turn leads to a different concern: if
there is a limited number of bidders in the market they can more

easily collude in a bidding ring. If collusion occurs the principal ends
up again with the monopoly price. The next section studies how the
debarment mechanism might affect the risk of collusion.

4.4. Debarment and cartels

As discussed in Section 2 there is variation across countries
and multinational development banks in their design of debarment
mechanisms. To the extent that cartel collaboration is listed among
the crimes for which suppliers can be debarred, the common rule
is to debar all suppliers involved. This section studies whether the
debarment mechanism can be used efficiently to prevent collusion,
or not. An important policy issue, that we  will return to below, is
whether all firms in a cartel should be debarred, or if certain mem-
bers of the cartel, ring leaders for instance, should be sanctioned
more severely.

To keep the exposition simple we  rule out any other corporate
crimes such as corruption and we  focus on cases where collusion
can occur. To be more specific we  assume that Qt is sufficiently large
compared to Kt so that organizing a competitive bidding proce-
dure is either optimal or mandatory. For instance when k(N)Q ≥ K̄
the public procurement officer has no influence on the acquisition
procedure: she has to organize a competitive bidding procedure
(see Appendix A.2). With large repeated purchases, a cartel of firms
can easily emerge and stall competition. The next result charac-
terizes how debarment rules might help in fighting such collusive
practices.

Proposition 4. Debarment will deter collusion if and only if the
probability of cartel detection d is so that:

1 2ı + (N − 1)(N + 1)(1 − ı)
36 Auriol (2006) focuses on the optimal contracts that should be offered to the
public procurement officer to deter corruption. It derives optimal procurement
guidelines and optimal wage structure to fight both capture and extortion at the
receiving end. By contrast the debarment mechanism puts all the sanctions on the
firms, as analyzed in the paper. Hjelmeng and Søreide (2016) discusses the impor-
tance of private enforcement as complements to public enforcement.
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anti-competitive effect a debarment regime might have, it should
be combined with initiatives to bring back excluded suppliers so
that they can contribute to competition as soon as they regain the

39 See Directive 2014/24/EU of the European Parliament and of the Council of 26
February 2014 on public procurement and repealing Directive 2004/18/EC, OJ 2014
E. Auriol, T. Søreide / International Rev

If ı is small the RHS is negative and (19) always holds. If ı is
arge enough,37 then the RHS is strictly positive and the probability
f detection must be large enough to deter collusion.

It is worth noting that if the probability of detection is positive
ut lower than the threshold in (19) then debarment entails a com-
etitive cost without generating any benefit: Debarment alters the
et of bidders in future auctions. This is especially true if all the firms
nvolved in the collusive conspiracy are debarred upon discovery.
n this case debarment is an inadequate instrument to fight collu-
ion as the principal would end up with nobody to serve its public
arkets. A better mechanism would be to debar the firm that has

enefited from the collusive agreement in the procurement pro-
ess where the cartel is detected, and let the other cartel members
ompete for future public tenders. This mechanism has exactly the
ame disincentive effect as the debarment of all the firms but will
ot impede future procurement. With debarment reserved for the
ingleader or the specific beneficiary in the case when collusion was
etected, the debarment instrument can in fact work as a tool that
educes suppliers’ propensity to be involved in collusion.

As in the case of corruption, we have considered the impact of
nly one instrument, namely debarment, and not considered how
t might function in combination with other reactions. Yet in most
urisdictions (at least in advanced economies) competition author-
ties (CAs), along with the other detection and investigation tools
t their disposal, rely heavily on leniency programs. These pro-
rams, that may  reduce or eliminate fines upon infringement of
ompetition rules, have proven very successful in fighting cartels.38

ypically, leniency may  be granted if the firms confess and coop-
rate with the CAs in prosecuting the other members of the cartel.
ecause CAs cannot grant leniency for debarment imposed by pub-

ic procurement agencies, the danger of debarment will make it
ess likely that firms will apply for leniency. In this sense, debar-

ent of firms for their involvement in cartel collaboration in public
rocurement will tend to undermine the efficiency of the leniency
rograms established by CAs. Hence, the total effects of debarment
n cartel formation and the possibility of cracking cartels (exits)
ith leniency inducements, are far from trivial.

.5. Allowing entry

So far we have considered that the number of firms that can
erve the market is at most N, so that with debarment in place, and
orruption and/or collusion going on, the number of firms decreases
ver time. In our analysis there is no new entry to replace the
ebarred firms. This assumption is consistent with public purchases
eing marginal in comparison to the volume of private purchases.

f public markets represent a small fraction of the business of the
ector, N is not determined by the public sector activity, and is
herefore exogenous to it. In other words, if N is determined by
he private sector activity, debarment will have no impact on the
umber of potential suppliers in the sector. The anti-competitive
ffect of debarment on the public purchases will be as analyzed in
he paper.

Another polar case is when public purchases are the suppliers’
ain source of business. In this case debarment policy will lead the

xcluded firms into bankruptcy, which leaves room for presumably

ome new entry. If each time a firm is debarred a new one is cre-
ted to replace it, then debarment will have no impact on N, which
eans it will have no impact on corruption, unless the steady state

37 The exact condition is ı > (N−1)(N+1)
N(N+1)−2 (see Appendix A.4).

38 For instance in the EU most cartels recently detected (i.e., 83% in 2008, 86% in
009 and 100% in 2010–2013) were revealed by cartel member applying for leniency
rogram (see Marvao, 2016).
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number of firms with free entry is low enough (i.e., unless N ≤ N∞
see Proposition 3).

For intermediate cases where some entries of new firms occur
to replace a fraction of the firms exiting the market, Nt will be the
result of this mixture of exit and new entry. The logic of the model
will still hold, but with Nt replaced by the actualized value (i.e., it
will be larger than in the case of pure exit), Nt would decrease at a
slower rate.

5. Discussion

Better understanding of the mechanisms of debarment is rel-
evant for policy makers. Not only is debarment a powerful tool
– as the option to debar allows discretion under circumstances
where the acquisition would otherwise be strictly steered toward
the best price-quality combination; its application is also high
on the policy agenda for government institutions: The EU 2014
public procurement directive makes debarment mandatory while
it also leaves substantial space for member states to decide the
nuances of their rules on debarment. How to use that space is
something governments will now need to consider.39 In the United
States and Canada, there are frequent debates about the function-
ality of debarment rules, with particular concerns about arbitrary
exclusion of bidders and about consequences for the economy.40

International development banks boldly apply debarment rules
to their own procurement operations and those of their clients,
although no attempts have been made to investigate the impact of
the sanctions.41

The presented analysis shows that debarment can make a dif-
ference. It will deter suppliers from offering bribes as long as the
probability of corruption detection is not negligible and the bid-
ders place a sufficiently high value on the profits from future public
procurement contracts. In contexts when these conditions are not
met, it is difficult to defend a debarment strategy as a policy against
corruption. With regard to deterring collusion/cartel collaboration,
debarment is found to be an inadequate tool if application means
to exclude all bidders in a market. A deterrent effect can still be
achieved by excluding only the ring leader or “debar” representa-
tives of the management from professional service.

A main difficulty for those who  use the policy tool, is to balance
crime deterrence against the value of competition. We  have
explained why  debarment will have little effect when there is a
large number of firms in the market. However, when there are
few firms in the market, it is more costly to exclude a bidder.
In other words, if debarment was  the only tool available (which
indeed is the case in some contexts), there is a limit to the gains
from competitive bidding precisely because corruption cannot
be deterred with too many firms in the market. To limit any
L  94/65. Hjelmeng and Søreide (2014) describe the space that EU member states
have for nuancing their procurement rules.

40 For an early critical debate about debarment, see the collection of papers in The
George Washington University Law School Public Procurement Law Review Vol-
ume  13 (2004). More recently, Tillipman (2013) discusses the motivation behind
debarment rules and warns against using these rules to supplement criminal law
sanctions. In Canada it has been suggested that an automatic ten-year ban on con-
victed suppliers will harm the economy. See Barrie McKenna, “SNC Case Shows
Downside of Ottawa’s Strict Anti-corruption Regime,” Globe and Mail, February 19,
2015.

41 Seiler and Madir (2012), Williams (2007) and Søreide et al. (2016).
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rust of procurement agencies (by help of for example external
onitoring and compliance reform).42

Our technical analysis of debarment as a policy tool is useful
or understanding its potential effects in a market context. Those
ffects, however, will depend on the government system that man-
ges the tool. Yet the arrangement makes it seem like if those who
eveloped the debarment rules totally ignored the fact that cor-
uption in procurement has two sides. The causes of corruption,
nd other forms of crime that call for disqualification of some sup-
liers, are not to be found in the private sector alone. Corruption
ill not take place if governments and their public procurement

gents are all honest, since under such conditions a bribe will be
eclined and there will be no need for debarment of suppliers as

 means of securing integrity. When procurement agents are dis-
onest, on the other hand, the exclusion of some suppliers will not
e sufficient to deal with the problem, especially when politically
onnected local firms are involved.43 If government officials can
ake bribes with few or no consequences if the case is detected,
ebarment will not make procurement any better. Unless the tool

s combined with anti-corruption strategies on the side of those
ho procure the goods and services, the debarment rules can eas-

ly come to define corruption as a problem that resides outside the
rocurement agencies’ sphere of control.

The problem is that in countries where corruption runs high,
lite actors are often involved, and they will discourage the
nforcement of a two-sided anticorruption legislation. While most
ountries – rich and poor – have integrity mechanisms in place to
romote good governance, the performance of these mechanisms
aries substantially. For development partners that offer aid and
heap loans, debarment in public procurement is seen as one of
he few pragmatic solutions that still exist when other integrity

echanisms fail, and in order to enhance its impact, they operate
ith cross-debarment, as discussed above. There are circumstances
here this initiative will make a difference. Large international con-

ractors seeking to secure on a regular basis projects financed by the
orld Bank might become more reluctant to bribe public officials

f the threat of cross-debarment is perceived as real.44 The effect of
ebarment might be substantial also for small suppliers who oper-
te on World Bank financed projects in one market only, especially
hose that have specialized on such markets and have no alternative
ustomers. By contrast, debarment threats from international orga-
izations will carry little weight for local contractors applying on

 one-shot basis. Also the anticompetitive effect of debarring these
ontractors is limited as they do not intend to compete elsewhere.

In developed countries, normally associated with more
eliable integrity mechanisms, collusion and other forms of
rofit-motivated crime requires a more holistic law enforcement
pproach than what we observe today. For the sake of securing
pecialized competence, many countries have separated different

aw enforcement functions in different government institutions,
uch as a competition authority, financial oversight, tax system,
riminal justice system, and more. Even if each institution properly

42 Hjelmeng and Søreide (2014) and Majtan (2013).
43 The most serious corruption problem, involving capture of political decision-
akers, calls for legal harmonization and an expansion of the market that is

egulated by the same rules (Auriol, 2006). Foreign bribery legislation and global
ebarment are attempts of moving in such a direction. The tool is targeted at the
uppliers and will not reach government representatives. Internationally, there is
ery asymmetric enforcement of these rules and this fact distorts competition (see
jorvatn and Søreide, 2013 for analysis and Søreide, 2016, Ch. 3 for a review of
nforcement practices).
44 This requires the involvement of civil society (such as Transparency Interna-
ional) to increase firms’ exposure (see Auriol et al., 2016). Indeed in countries where
he  elite benefits from corrupt deals the probability of corruption being uncovered
nd prosecuted is very low and this problem neutralizes the potential benefit of
ebarment.
 Law and Economics 50 (2017) 36–49

administers its own  mandate and tools, the various regulations
introduced for the sake of securing integrity in markets can func-
tion contradictory. For example, if a bribery case is settled under
criminal law, it may  render debarment rules irrelevant because the
settlement requires the firm has accepted the facts and promised
to improve, and thus it is “self-cleaned”. If “self-cleaned” as part of
a criminal law reaction, there is legitimate basis for keeping it out
of the market, hence the debarment tool is pacified. As another
example, a bribe paid for the sake of facilitating a cartel may well
be ignored by competition authorities even if these are the only
authorities in position to detect the offence. Not only is corruption
beyond their mandate; an investigation may  undermine their
leniency tool as (in most countries) the competition authority
can offer leniency “only” for violation of competition law, and not
for criminal law offences. As a further example of conflicting law
enforcement initiatives, a criminal court may decide to reduce
what might have been a deterrent punishment for corruption if the
firm is likely to be debarred as the result of such a verdict.45 These
examples illustrate the need for a law enforcement approach that
spans across the borders between administrative and criminal law
so that markets can be protected with policy tools that combined
serve to prevent crime, instead of undermining each other’s impact
on the problem.

For the sake of securing the intended effects of debarment in
public procurement, governments should consider whether pro-
curement agents are the ones who should hold the authority to
debar and re-include corrupt suppliers. These officials organize
auctions, control whether pre-qualification criteria for a tender are
met, and with debarment rules, they also decide whether a sup-
plier is to be considered trustworthy. These different roles leave
them with substantial authority and opportunity to manipulate
bids, while they are also the main targets for suppliers that seek
to secure contracts through bribery. By separating some of these
functions, the procurement system not only becomes less vulner-
able to the very problems that have motivated debarment rules in
the first place. It is also a necessary step in the process of secur-
ing a more holistic policy approach against profit-motivated crime
like corruption and collusion. Therefore, we  recommend that the
authority to exclude and re-include bidders is placed with a dif-
ferent law enforcement institutions than procurement agencies,
most logically competition authorities, when they exist and func-
tion well. Competition authorities are already tasked with the role
of protecting competition in markets and securing deterrent effects
– while also considering how law enforcement reactions can distort
competition.

Appendix A.

A.1. Expected welfare and firms’ profit with competitive bidding

When the public purchaser chooses an open procedure he
implements a second price auction (see Myerson, 1981). In this
procedure each firm submits independently a price above which it
accepts to serve the market. The contract goes to the firm with the
lowest bid, but the price it gets in exchange for the production is the
second-lowest bid. With this form of auction it is a dominant strat-
egy for each producer to announce its true marginal cost. Let f N

[2](ˇ)
denote the density function of the second lowest draw of (ˇ1, . . .,
ˇN): ˇ[1] ≤ ˇ[2] ≤ · · · ≤ ˇ[N]. The density function of the second low-

est draw of N independently and uniformly distributed variables
is f N

[2](ˇ) = N(N − 1)(1 − F(ˇ))N−2F(ˇ)f (ˇ) = N(N − 1)ˇ(1 − ˇ)N−2.
The expected cost of the purchase with a second price

45 For details, see Auriol et al. (2017).
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Fig. 1. Capture threat in function of k(N).
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uction is Qt

∫ 1
0

ˇf N
[2](ˇ)d  ̌ = Q

∫ 1
0

ˇ2N(N − 1)(1 − ˇ)N−2dˇ.  Inte-

rating the expected cost by part yields Qt

∫ 1
0

ˇf N
[2](ˇ)d  ̌ =

t

∫ 1
0

2ˇN(1 − ˇ)N−1dˇ.  Since f N
min(ˇ) = N(1 − ˇ)N−1 is the density

unction of ˇ[1] = min(ˇ1, . . .,  ˇN) the minimum of N indepen-
ent variable of type ˇi, we deduce that expected welfare when a
ompetitive bidding procedure is implemented is: W(N) = S(Qt) −
t

∫ 1
0

2ˇf N
min(ˇ)d  ̌ = S(Qt) − 2Qt

N+1 .
We now turn to the firms’ expected rent. Given that each bidder

nnounces his true cost value in the second price auction, it is clear
hat a firm with marginal cost value  ̌ will win the auction with
robability (1 − ˇ)N−1, which is just the probability that all other
idders, which are in number N − 1, will have cost values (and bids)
bove ˇ. We deduce that the ex-ante probability to win  the auction

s Pr(win) =
∫ 1

0
(1 − ˇ)N−1d  ̌ = 1

N . In the second price auction the
inner of the procurement contract, which is the lowest bidder, is
aid for his production the second lowest bid. The expected gain
f a bidder, conditional on winning the auction, is therefore pro-
ortional to the difference between the second lowest bid and the

owest bid: (Eˇ[2] − Eˇ[1])Qt. The ex-ante expected profit of a firm
n the auction is the product of the probability that it wins the auc-
ion, Pr(win) = 1

N , multiplied by (Eˇ[2] − Eˇ[1])Qt, the expected gain
onditional on wining it: �(N) = Pr(win)(Eˇ[2] − Eˇ[1])Qt. We  know
rom Klemperer (2004) that the expected kth lowest value among

 values independently drawn from the uniform distribution on [0,
] is Eˇ[k] = k

N+1 . We  deduce that �(N) = 1
N ( 2

N+1 − 1
N+1 )Qt , which

s equivalent to (2).

.2. Delegate information acquisition process and capture risk

Fig. 1 represents the possibilities of capture in function of k(N).
Limited tender” and “open tender” are corruption free zones.

hen Q̄ k(N) ≤ K the optimal acquisition policy is always limited
endering (i.e., the market is too small to organize an auction), and
hen Q k(N) ≥ K̄ it is open tendering (i.e., the market is too big to

rganize a direct purchase). In both cases there is no risk of corrup-
ion (as defined in this analysis) because the purchasing procedure
s fixed by law, and the delegate has no authority to favor any of the
uppliers. “Capture free” is a zone where the only corruption that
ould occur is extortion.46 We  rule out this possibility here to focus
n the more relevant case of capture. In what follow we  focus on
he “capture risk” zone: K

Q̄
≤ k(N) ≤ EK

EQ .

The job of the delegate is to collect information on the appro-
riateness of implementing an open tender. Following Laffont and

irole (1993) we assume that the information acquisition process
s exogenous. The delegate holds information, denoted �, on the
ubset, C = [ K

Q̄
, k(N)] or M = (k(N), EK

EQ ], in which Kt/Qt is drawn

46 When EK
EQ ≤ k(N) ≤ K̄

Q in the absence of information the optimal acquisition

trategy is open tendering. If the delegate has the proof that the optimal policy
ntails limited tendering she could extort a firm to pay a bribe by threatening to
laim �̂ = ∅. Extortion occurs when the optimal acquisition strategy is the fixed-price
urchase and the delegate threatens to implement competitive bidding instead.
or  analyses of extortion see Rose-Ackerman (1978), Auriol (1996) and Auriol and
assebie (2015).
from. With positive probability � > 0 the delegate information is
pertinent: � = S, where S = M if Kt

Qt
∈ M and S = C if Kt

Qt
∈ C. And with

complementary positive probability 1 − � > 0 it is uninformative:
� =∅, so that � ∈ {S, ∅ } with � = Prob(� = S) ∈ (0, 1). The information
received by the delegate is hard evidence. When she is informed
that implementing competitive bidding is optimal (i.e., when � = C)
she can prove it in court. However she can always hide her informa-
tion and pretend that �̂ = ∅. This claim is impossible (or extremely
costly) to verify. We  assume that the probability that Kt/Qt belongs
to C is 	 > 0 and the probability that it belongs to M is 1 − 	 > 0. We
deduce that the probability that � = C is Prob(� = C) = �	 = �.

This model of information acquisition can be enriched in several
directions. On the one hand, the probability of the delegate finding
out the true state of the world could depend on the effort produced
by the latter. The incentives to produce effort would then depend on
the expected bribe, which increases with N the number of potential
bidders in the case the acquisition procedure is the fair competitive
one. On the other hand, the exogenous probability 	 that Kt/Qt falls
into C = [ K

Q̄
, k(N)] could also varies with N as k(N) ∈ [ 1

3 , 1) when

N ∈ [2, + ∞). For instance if we assume that Kt/Qt is uniformly dis-

tributed in [ K

Q̄
, EK

EQ ] then 	 =
k(N)− K

Q̄

EK
EQ

− K

Q̄

. These two types of change

would both make �, the probability of finding out that the rele-
vant purchasing procedure is C, increases with N. The model would
be technically more difficult to solve (in particular there would be
no closed form solutions), but the qualitative results would be the
same. The main difference would be that corruption would stop
sooner, as � would be smaller as N would decrease. This would
only reinforced our results.

A.3. The forever-honest strategy is subgame perfect

We need to show that under (12) the firm – starting from a
baseline of honest behavior – does not want to deviate for T ≥ 1
periods and take the corrupt deal, before returning to the honest
behavior. If such a deviation was  profitable then the forever-honest
strategy would not be subgame perfect. The payoff of a deviation
of T ≥ 1 periods at any time 
 ≥ 0 from the honest strategy to the
corrupt strategy is

T∑
t=0

{
(1 − b)�EcQ

2
+ E� /=  CQ

2N

}
(1 − �(1 − p))tıt

+ (1 − �(1 − p))T+1ıT+1
+∞∑{

�EcQ

N(N + 1)
+ E� /=  CQ

2N

}
ıt
t=0

=
{

(1 − b)�EcQ

2
+ E� /=  CQ

2N

}
1 −

(
(1 − �(1 − p))ı

)T+1

1 − (1 − �(1 − p))ı

+ (1 − �(1 − p))T+1ıT+1

1 − ı

{
�EcQ

N(N + 1)
+ E� /= CQ

2N

}
.



4 iew of

A
a

O
(

A

d
m
c
c

A

i

�

o
i
(
m
m
B

b
1
c
p
d
e

�

i
i

N

M
c
u
i
fi
h
e
t
t
d
l

8 E. Auriol, T. Søreide / International Rev

 firm will never find it profitable to deviate from honest behavior
nd be corrupt for any T ≥ 1 periods if

{
(1 − b)�EcQ

2
+ E� /=  CQ

2N

}
1 −

(
(1 − �(1 − p))ı

)T+1

1 − (1 − �(1 − p))ı

+ (1 − �(1 − p))T+1ıT+1

1 − ı

{
�EcQ

N(N + 1)
+ E� /=  CQ

2N

}

≤ 1
1 − ı

{
�EcQ

N(N + 1)
+ E� /= CQ

2N

}
(20)

ne can easily check that condition (20) is equivalent to condition
12).

.4. Proof of Proposition 2

Firms might be willing to enter into a corrupt deal if the bribe
emanded by the public official is low enough (i.e., if b < b̄). Debar-
ent will deter corruption if there is no positive bribe rate b that

an be lower than b̄ defined in condition (13). That is, if b̄ ≤ 0. The
ritical value of ı so that b̄ = 0 is (14). We  deduce the result.

.5. Proof of Proposition 4

We  first compute the expected payoff of a firm i = 1, . . .,  N when
t participates in an infinite sequence of competitive auctions.

(N) = EQ

N(N + 1)

+∞∑
t=0

ıt = EQ

N(N + 1)(1 − ı)
(21)

Second, we compute firm’s expected profit when it colludes with
ther firms to bid the monopoly price. If the winning firm cannot or
s not willing to compensate the other losing firms for not bidding
perhaps because of concern about detection), the best collusive

echanism involves rotating the winning bid among the cartel
embers so that the winner changes in each round (see Athey and

agwell, 2001).
To ease on notation we also denote by d = 1 − p ≥ 0 the proba-

ility that the winning firm is discovered as a cartel member (i.e.,
 − p ≥ 0 is a generic notation for a firm being found guilty of a
rime) and debarred permanently from this market. From the firm’s
oint of view it does not matter whether all the cartel members are
ebarred or not. The only relevant payoff for the firm is its own. The
xpected profit of a firm i = 1, . . .,  N in the cartel is:

cart(N) = EQ

2N

+∞∑
t=0

(ıp)t + 0
+∞∑
t=0

(ı(1 − p))t = EQ

2N(1 − ıp)
(22)

Comparing (21) and (22), being a member of the collusive cartel
s profitable for firm i = 1, . . .,  N if and only if �cart(N) > �(N), which
s equivalent to:

 >
2(1 − pı)

1 − ı
− 1. (23)

oreover the cartel is stable if deviating at any period t ≥ 0 from the
ollusive equilibrium is not profitable. We  assume that the cartel
ses a grim trigger strategy. This strategy works as follows. Firm

 = 1, . . .,  N starts by choosing the action that maximizes cartel pro-
ts. Firm i = 1, . . .,  N keeps on choosing this action as long as all firms
ave done so in all previous periods. This corresponds to a coop-
ration phase. If one firm deviates, deviation “triggers” the start of

he punishment phase. Firms choose the action that corresponds to
he competitive equilibrium of the static game forever. The firms
o not discover their cost unless they prepare a real bid. In a col-

usive equilibrium, the firms that are not chosen to win  do not pay
 Law and Economics 50 (2017) 36–49

the cost of discovering their true cost for this market. They do not
submit a bid.

In this context a “losing” firm under the veil of ignorance – in
the sense that it does not know the exact value of its marginal cost
– will be tempted to deviate from the collusive equilibrium at date
t ≥ 0 for an expected profit EQ

2 at period t and EQ
N(N+1) forever after

that. We deduce that at date t ≥ 0 deviation is ex-ante unprofitable
if:

EQ

2
+ EQ

N(N + 1)

+∞∑

=1

ı
 = EQ

2
+ EQ

N(N + 1)

+∞∑

=0

ı
 − EQ

N(N + 1)
<

EQ

2N(1 − ıp)
.

This yields:

EQ

2
+ EQ

N(N + 1)(1 − ı)
− EQ

N(N + 1)
<

EQ

2N(1 − ıp)
.

Reducing it to the same denominator this equation becomes

EQ

2
+ ıEQ

N(N + 1)(1 − ı)
<

EQ

2N(1 − ıp)
. (24)

Eq. (24) is equivalent to:

p >
1
ı

2ı + (N − 1)(N + 1)(1 − ı)
2ı + N(N + 1)(1 − ı)

. (25)

Depending on the value of ı, the right hand side (RHS) is not always
lower than 1, in which case there is no way  for the cartel to sustain
collusion. In particular, if the firms are very impatient collusion is
unstable and the firms will compete for the market. A necessary
condition for collusion to be a threat is thus that in (25) the RHS < 1,
which is equivalent to

ı >
(N − 1)(N + 1)
N(N + 1) − 2

.  (26)

In other words, firms must be patient for a collusive equilibrium to
emerge. Condition (26) is a necessary condition for collusion to be
stable, but it is not sufficient. In addition, condition (25) must hold.

To illustrate how these conditions come to effect, let us assume
that N = 5. We  deduce that condition (25) is equivalent to p >
1
ı

ı+12(1−ı)
ı+15(1−ı) and condition (26) is equivalent to ı > 6

7 � 0.857. Let

assume that ı = 0.9. It implies that p > 35
36 � 0.972. In other words

if N = 5 the firms have to be patient and the probability of detection
low (i.e., lower than 2.7%) for collusion to emerge and be stable.
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