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1. Introduction

In the late 1800s, although neither mergers nor cartels were illegal,1

many firms chose to form a cartel rather than merge.2 Although cartels
in this period did not need to hide their existence to avoid prosecution,
they operated in a clandestine manner to disguise their presence from
their customers.3 This suggests that a key benefit of cartel formation
versus merger is that a cartel can take advantage of customer beliefs
that the policing action of competition is still in place.

Procurements commonly include an element of “buyer resistance,”
whereby buyers that are concerned that the policing action of
competition is not adequate can resist high prices. As shown through
a review of municipal procurements (see Appendix A.1), which are
typically organized as sealed-bid competitive procurements, buyer
1 Mergers as an effort to monopolize were not recognized as a violation of the law until
the resolution ofNorthern Securities v. U.S. (197 U.S. 400) (hereafterNorthern Securities) in
1904. The operation of a cartel was not recognized as a violation until decisions of 1897
and thereafter (Bittlingmayer, 1985, p.77).

2 As described by George Bittlingmayer (1985, p.77): “Perhaps as much as one-half of
U.S. manufacturing capacity took part in mergers during the years 1898 to 1902. These
mergers frequently includedmost of thefirms in an industry and often involvedfirms that
had beenfixing prices or that had beenoperated jointly through the legalmechanismof an
industrial trust.… The Sherman Antitrust Act was passed in 1890, and the first crucial de-
cisions making price fixing illegal – Trans-Missouri (1897), Joint Traffic (1898), and
Addyston (1899) – occurred just before or during the first stages of the merger wave.
Merger of competing firms remained unchallenged until 1904.”

3 See Hylton (2003, pp.30–37).
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resistance to high prices often comes in the form of buyers rejecting all
bids in an initial procurement and then after some delay holding a new
procurement with additional bidders present.4 Colluding firms often
face buyer resistance that limits their ability to implement collusive
price increases.5

Considering the tradeoffs between merger and cartel formation,
a merged entity does not incur costs associated with disguising its
existence from its customers, and a merged entity does not have to
overcome the difficulties faced by cartels associated with incentives
for cartel members to secretly deviate from the terms of a collusive
agreement (see Stigler (1964)). Thus, in the absence of agency problems
and transaction costs inherent in large firms as inWilliamson (1985) or
Coase (1937), one might expect a merged entity to be able to do
anything that a cartel can do and also potentially be able to do things
that a cartel cannot. However, a clandestine cartel may be able to take
advantage of customer beliefs that the policing action of competition
might still be in place, and thus may face reduced buyer resistance.
Thus, firms may prefer cartel over merger.

There are, of course, other possible explanations for a preference for
cartel over merger. For example, collusion might allow the suppression
of rivalry among a larger number of firms than would be permitted
through merger. High fixed costs or other transaction costs of a merger
might create a preference for collusion. If executives of one merging
firm could lose their jobs as part of the consolidation, but would keep
their jobs in the case of collusion, then theymight resist amerger. Finally,
if price setting behavior is similar under cartel and merger, then the
firms may be close to indifferent between the two, choosing one if the
other is not feasible. Although we recognize these other possibilities,
we focus on the choice between merger and collusion under buyer
resistance and on a model that is designed to address that issue.

In this paper, we examinewhether one can understand the decision
by firms to form a cartel rather than merge as an equilibrium response
to buyer resistance. We consider a model in which firms have an
opportunity to merge, collude, or remain noncooperative and in which
there is a procurement process with the possibility for buyer resistance.
We model buyer resistance as the ability of the buyer to reject initial
bids and hold a new procurement after inviting additional bidders to
participate.6 In Section 2, we discuss the details of one such episode
that received attention in the landmark Addyston Pipe conspiracy. For
additional examples, see Appendix A.1.

As we show, firms may find a cartel structure to be more profitable
than amerger when customers are uncertain as to whether nonmerged
firms are operating as a cartel or not. We show that in an environment
where buyers are strategic, firms prefer to collude rather than merge.

We are able to quantify the expected payoff gain from collusion
versus a merger within the context of our model. We show that the
incremental payoff from collusion relative to a merger with no cost
efficiencies can be substantial and that the efficiency effects of a merger
may not be sufficient to offset these gains. We discuss evidence from
4 The ability of federal procurement officials to reject all bids is formalized in the U.S.
Federal Acquisition Regulations, which state: “Invitations may be cancelled and all bids
rejected before award but after opening when … (6) All otherwise acceptable bids re-
ceived are at unreasonable prices, or only one bid is received and the contracting officer
cannot determine the reasonableness of the bid price; (7) The bidswere not independent-
ly arrived at in open competition, were collusive, or were submitted in bad faith.” (U.S.
Federal Acquisition Regulations, Section 14.404 Rejection of bids, https://www.
acquisition.gov/Far/reissue/FARvol1ForPaperOnly.pdf).

5 In the Vitamins Cartel, which included firms BASF, Roche, and Daiichi, “When BASF's
customers resisted the increase, Roche supported the rise by also announcing an in-
crease.... According to Daiichi, the concerted increasewas unsuccessful because of custom-
er resistance....” (EC Decision in Vitamins, par. 325) In the Cartonboard Cartel, where
colluding firms sold product to packaging manufacturers referred to as converters, “The
converters have on some occasions resisted a proposed price increase for cartonboard
on the ground that their own customers would in their turn refuse to accept a price in-
crease for packaging ....” (EC Decision in Cartonboard, par. 19).

6 For other approaches to modeling buyer resistance, see Harrington and Chen (2006)
and Marshall et al. (2008).
prosecuted cartels that is consistent with a choice of collusion over
merger in Appendix A.2.

While cartels and horizontal mergers have been widely studied in
the past,7 there is not much work that addresses the incentives for
firms to choose between these two forms of industrial organization.8

An exception is Bittlingmayer (1985), which directly addresses why
many firms preferred colluding over merging in the past. Building on
Sharkey (1973), Bittlingmayer (1985) emphasizes the role of fixed
costs in industries with uncertain demand. Bittlingmayer argues that
in cyclical industries, where fixed costs can be recovered during periods
of high demandbut not during periods of lowdemand, firmsmay prefer
collusion because it allows them theflexibility to coordinate only during
period of low demand, when it is necessary to recover fixed costs.

Bittlingmayer (1985) also argues that early antitrust decisions
against cartels raised the cost of maintaining cartels, which left firms
with merger as the next best option and resulted in the first large-
scale merger wave in the U.S. between 1898 and 1904. Stigler (1950)
suggests that firms in the past might have preferred to cartelize rather
than merge due to the obstacles posed by large capital requirements
for mergers. Stigler argues that mergers became feasible because of
the development of a sound market for securities by the New York
Stock Exchange at the end of the 19th century and the removal of
restrictions on the formation of large corporations after 1880.

Our paper is also related to the literature examining whether a
merger might trigger entry. In our model, a cost to firms that merge
rather than forming a cartel is that buyers respond to the merged mar-
ket structure by being more likely to encourage entry. The Horizontal
Merger Guidelines of the U.S. Department of Justice and Federal Trade
Commission recognize the issue of merger-induced entry with discus-
sion of how such entry affects their evaluation of proposed mergers.
Werden and Froeb (1998) use merger simulations to show that in the
absence of significant efficiency gains, mergers by price-setting firms
may not induce entry, implying that competition authorities cannot
rely on entry to remedy anticompetitive effects from mergers. Spector
(2003) extends this work, establishing conditions under which, in the
absence of efficiency gains, any profitable merger decreases welfare
even if it does induce entry. In contrast, Cabral (2003) shows that
with endogenous entry, the possibility of post-merger entry substan-
tially improves the effect of a merger on consumer welfare, and
Davidson and Mukherjee (2007) show that with endogenous entry,
under certain conditions, all privately beneficial mergers are socially
beneficial.

In our model, the prices offered by colluding sellers to the buyer are
constrained by the ability of the buyer to shift demand to a later period
in order to qualify an additional seller to particulate in the procurement.
In Snyder (1996), the buyer can also constrain collusive prices through
the threat to shift demand to a later period, but the effect there arises
from the dynamic nature of the game and the fact that the buyer can
accumulate demand over time.9 As Snyder (1996) shows, because
7 On cartels, see the survey article by Levenstein and Suslow (2006) and the references
therein. On mergers, see the survey article by Mookherjee (2006) and the references
therein.

8 One could offer an explanation for the choice between a cartel and amerged entity as
in Coase (1937). The trade-off between the costs ofmaintaining and operating a cartel ver-
sus the cost of running a large merged entity due to, say, diseconomies of scale or agency
problems, is likely to influence the “merge or cartelize” decision for firms. See Nocke and
White (2007) for the effects of vertical mergers on incentives to collude and Kovacic et al.
(2009) for effects of horizontalmergers. For an examination of the tradeoff betweenmerg-
er and predation, see, e.g., Persson (2004).

9 Snyder (1996) considers a dynamic game inwhich in eachof an infinite number of pe-
riods, there is a procurement in which sellers submit bids. The dynamics are provided by
the fact that the buyer, who has a fixed demand in each period, can decline to purchase in
some periods, accumulating a backlog of unmet demand, and then purchase a larger
amount in a later period. The accumulation of demand (or the threat of accumulating de-
mand) can benefit the buyer because, as described in Rotemberg and Saloner (1986), the
existence of periods of high demand followed by periods of anticipated low demand
makes it more difficult for sellers to sustain collusion because the gain from a deviation
in the high demand period is large relative to the future punishment for deviating.
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buyers that have larger per-period demand are better able to create
periods of high and then low demand, in equilibrium larger buyers get
lower prices from sellers.

In additional related literature, in a durable goods environment,
Ausubel and Deneckere (1987) show that a cartel has the commitment
power to maintain static monopoly prices while a monopolist lacks this
ability. Thus, industry profits are higher when incumbent firms collude
rather than merge.10

The remainder of this paper is organized as follows. Section 2
provides motivating background and empirical evidence. Section 3
presents ourmodel. Section 4 provides our results and considers various
robustness checks. Section 5 considers merger efficiencies. Section 6
concludes.
2. Background

The U.S. v. Addyston Pipe and Steel Co.11 case of 1898 is considered to
be a landmark event in antitrust history (Bittlingmayer, 1982). In 1894,
six southern manufacturers of cast iron pipes,12 which are used to
transport water and gas by cities and municipalities, entered into a
conspiracy.13 Before a procurement, the cartel members would partici-
pate in a pre-auction knock-out, bidding on the per-ton bonus payment
theywouldmake into the cartel pool. Thewinner—thefirm that bids the
highest per-ton bonus payment—would represent the cartel in the
actual procurement and bid an amount fixed by the “representative
board” of the cartel.14 The other cartel members would “protect” this
bid by submitting phantom bids.15

After about two years of operation, suspicion about the existence of
the cartel was raised when at a procurement in Atlanta, cartel members
that were within a hundred miles of the city bid one to two dollars
higher than a noncartel company (R.D. Wood & Co.) that was one
thousand miles away. All bids were rejected as being too high and a
new procurementwas held. Anniston (for whom Atlanta was reserved)
then bid considerably lower than its original bid, suggesting that bids
were not competitive in the first instance.16

An initial civil suit against the defendants in 1896 was decided in
favor of the cartel, but in a landmark 1898 verdict, Howard Taft declared
the cartel illegal.17 The Addyston case, along with the railroad cartel
cases involving the Trans-Missouri Freight Association and the Joint
Traffic Association,18 was instrumental in defining illegal collusion
under Section 1 of the Sherman Act (Bittlingmayer, 1985).
10 In the same paper, Ausubel and Deneckere (1987) also show that the monopolist
gains the ability to commit to maintaining future prices at the static monopoly level if
there is a potential entrant at each time period.
11 U.S. v. Addyston Pipe and Steel Co., 85 Fed. 271 (6th Cir. 1898) (hereafter Addyston). See
also U.S. v. Addyston Pipe & Steel Co., 175 U.S. 211 (1899).
12 The firms involved were: Addyston Pipe and Steel Company, Dennis Long & Co.,
Howard-Harrison Iron Company, Anniston Pipe and Foundry Company, South Pittsburgh
Pipe Works, and Chattanooga Foundry and Pipe Works.
13 The cartel divided theU.S. into two territories, Pay Territory and Free Territory. For ev-
ery ton of pipe shipped into the Pay Territory by amember, themembermade a payment,
referred to as a bonus payment, into a pool. For shipments into the Free Territory, nobonus
payments were necessary. The cartel “reserved” certain cities for particular cartel mem-
bers, which meant that other cartel members would not meaningfully compete for any
contract with the designated cartel members in those cities. At the end of every month,
the bonus payments made by themembers were tallied and divided among themembers
based on their capacities. Transcript of Record of the Supreme Court of the United States,
October Term 1899, No. 51, Addyston Pipe and Steel et al. vs The United States (hereafter
Addyston Transcript of Record), p.296.
14 Addyston Transcript of Record, p.70.
15 Addyston Transcript of Record, p.296.
16 Addyston Transcript of Record, p.299.
17 The Supreme Court upheld the decision in 1899 in the first unanimous decision in a
Sherman Act case (Whitney, 1958).
18 U.S. v. Trans-Missouri Freight Association, 166 U.S. 290 (1897) (hereafter Trans-Missou-
ri); U.S. v. Joint Traffic Association, 171 U.S. 505 (1898) (hereafter Joint Traffic).
Cartels were not illegal under the common law that existed before
the Sherman Act,19 although agreements among cartel members may
have been deemedunenforceable if their primary functionwas restraint
of trade (Jones, 1921, p.17; Hylton, 2003, pp.30–37). The ShermanAct of
1890 made cartel agreements criminal offenses and thus a matter for
public enforcement authorities.20

While the Addyston, Trans-Missouri, and Joint Traffic verdicts
set precedents for collusion being a criminal offense under the
Sherman Act, in 1904 the Northern Securities verdict set a precedent
for merging to form a monopoly being an offense under the Act.21

In fact in 1895, in U.S. v. E.C. Knight, the Supreme Court decided
in favor of the American Sugar Refining Company, which was a virtual
monopoly formed through the consolidation of sugar refineries.22

Thus, there was a period between 1895 and 1904 when a large
consolidationwas not deemed illegal by the Supreme Court, but a cartel
was.

In 1899, a little more than a year after the antitrust decision against
the Addyston cartel by the Sixth Circuit in 1898, the cartel members
merged to form the United States Cast Iron Pipe and Foundry Company
(USCIP&F).23 The firms initially chose collusion over merging, and only
upon being prosecuted for collusion did they decide to merge. In fact,
prior to the first wave of industrial mergers, which happened between
1898 and 1904, the chosen form of cooperation among firms in a wide
range of industries seems to have been collusion rather than merger
(Jones, 1921, p.6).

A review of the ten largest (in net value) manufacturing industry
groups according to the U.S. census of 1900, shows that at least eight
of those ten industry groups include industries in which firms that
had previously cartelized went on to merge. (See Appendix A.2.) For
example, in the meat packing industry, cartel members agreed to
merge just ten days after their cartel was disrupted by a Department
of Justice investigation.24

For more recent evidence, we review the European Commission
decisions in cartel cases available on the European Commission website
in Appendix A.2. This evidence suggests that when authorities take
away collusion as an option, firms sometimes turn to mergers, acquisi-
tions, or joint ventures as second-best options.25
19 According to Hylton (2003, p.37), “no common law action for conspiracy to restrain
trade existed.” Thorelli (1954, p.53) argues that “the vast majority of cases at common
law were private suits between parties to restrictive arrangements.” For a more detailed
discussion see Thorelli (1954, pp.36–53).
20 See Hylton (2003, pp. 90–104) for a detailed discussion of the Sherman Act and the
common law principles.
21 Northern Securities v. U.S.,197 U.S. 400, was a historic Supreme Court case under the
ShermanAct involving themerger ofmajor railroad companies, which lead to the creation
of Northern Securities. In 1904, the merged entity was dissolved.
22 U.S. v. E.C. Knight, 156 U.S. 1 (hereafter E.C. Knight).
23 Whitney (1958, vol. 2, p.7). The event involved themerger ofmore than two firms and
so might also be referred to as a consolidation.
24 Whitney (1958, vol. 1, p.33). As an example from the “chemicals and allied products”
industry group, there was a cartel in gunpowder manufacturing called the Gunpowder
Trade Association from 1872 to 1902 (by which time 95% of the industry was in the asso-
ciation). In 1902, Du Pont Co. took over the second-largest manufacturer, Laflin & Rand,
whichwas also part of the association. This and subsequentmergers were consistent with
the advice of Du Pont's lawyers, who cited Addyston as an example of collusion being per-
ceived as illegal and cited E.C. Knight, where consolidation resulting in a virtual monopoly
was allowed, as an example of a merger being less likely to be prosecuted (Bittlingmayer,
1985).
25 A link betweenmerger and collusionmay also exist because the due diligence process
associated with the consummation of a merger could uncover evidence that leads to the
detection of a cartel. Alternatively, Ganslandt et al. (2012) provide amodel inwhichmerg-
er and collusion are linked because, in their model, a merger facilitates collusion. In their
environment with indivisible costs of collusion, relatively symmetric firms may be moti-
vated to merge in order to create a relatively larger firm that is more able to cover the in-
divisible costs.
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3. Model

3.1. Overview

We begin by considering a benchmark model that does not account
for merger efficiencies, and then we introduce merger efficiencies.

We consider a procurement setting with a buyer, two incumbent
sellers, and one potential new seller. In terms of the number of players,
this isminimal ifwe are going to allow for buyer resistance by a strategic
buyer that enhances competition by inviting a previously unqualified
seller to participate.

We consider two coordination regimes, one in which sellers must
compete noncooperatively and another in which sellers may form a
cartel or merge. If the sellers merge, this is observed by all players. If
the sellers do not merge, then the sellers observe whether a cartel has
been formed, but the buyer does not and so is uncertain about the
existence of a cartel. The cost state for the sellers is either low cost or
high cost. The cost state is observed by the sellers but not by the
buyer. The buyer purchases through a competitive procurement, but
the buyer retains the right to suspend the procurement and invite the
potential new seller as a bidder. It is costly to the buyer to do this, but
it may allow the buyer to obtain a better price.

After observing the initial bids, the buyer formsbeliefs about the cost
state and whether there is collusion. There is a cost to the buyer of
reprocurement, so if the cost state were known to be high, then there
would be nothing to be gained from reprocurement and the buyer
would be better off accepting high initial bids. But if the cost state is
low, then the buyer may prefer to reject high initial bids because of
the potential for obtaining a lower price through reprocurement.
Firms would like to submit high bids but are disciplined by the threat
that the buyer might reject the bids and qualify additional sellers in
response.

We show that in this model, the two incumbent sellers are able to
obtain higher profits if they form a cartel than if they merge. Relative
to the case of merged firms, when nonmerged firms submit high bids,
the buyer, who is uncertain about the existence of the cartel, attaches
a greater probability to high bids being the result of high costs. Thus,
given that the new seller only reduces the buyer's expected payment
in a low-cost environment, the buyer is less likely to incur the cost to
invite the new seller when a cartel (whose existence is not observable
to the buyer) submits a high bid compared to when a merged entity
submits a high bid. As a result, in the absence of merger efficiencies,
firms find it more profitable to collude than to merge.
26 Inmany industries potential suppliershave to bepre-qualifiedbefore they are allowed
to participate in the procurement. Supplier qualification process is usually costly for the
procurer as it typically involves verification of quality and reliability requirements, on-
site visits, and verification of insurance coverages and credit-worthiness. By limiting the
quantity or scope of products or services being procured, or by otherwise redefining pro-
curement terms, buyers may be able to encourage entry by alternative suppliers.
27 We can also allow the firms to have the option of choosing to remain as noncoopera-
tive bidders, but in equilibrium this option is not chosen.
28 If the cost state is realized prior to the sellers' decision to merge or collude, then the
results we describe below continue to hold in the low-cost state; however, the analysis
is different for the high-cost state. If the cost state is realized prior to the seller's choice,
then in the high-cost state the sellers are indifferent between merging, colluding, and re-
maining independent. Thus, the buyer's posterior beliefs are not pinned down. In the low-
cost state, the buyer's posterior belief on the low-cost state following a bid of 1 would be
the same as described above, so the equilibrium of the continuation game would be
unchanged.
29 If the sellers always choose to collude in the favorable cooperation state, then follow-
ing the observation of a merged entity, the buyer's beliefs as to the cost state are not
pinned down by Bayes' Rule. However, in a Perfect Bayesian Equilibrium, Bayes' Rule is ap-
plied even following histories that have probability zero in equilibrium and so the buyer's
belief on the low-cost state conditional on observingmerged firms is ρ, the prior probabil-
ity of the low-cost state. See Fudenberg and Tirole (1991, p.332, condition B(ii)).
3.2. Framework

There is one buyer thatwishes to procure a single item bymeans of a
first-price procurement. There are three potential sellers: two incum-
bent sellers, which we label seller 1 and seller 2, and one new potential
seller, which we label seller 3. We assume that with probability
ρ ∈ (0, 1), the cost state is low and each seller i has cost zero, and that
with probability 1 − ρ, the cost state is high and all sellers' costs are
equal to 1. Sellers observe whether they are in the low-cost or high-
cost state, but the buyer does not.

As just described, we assume that the sellers' costs of producing the
item are bounded above by 1. In addition, we assume that the buyer has
a value for the item that is substantially greater than 1. Together, these
imply that the buyer sets a reserve price of 1, refusing to consider bids
greater than 1, but considering any bid less than or equal to 1.

We assume that with probability ξ ∈ (0, 1), sellers 1 and 2 are able
to form a cartel or merge if they so choose. However, with probability
1 − ξ, communication costs or other organizational impediments (or,
in the case of collusion, aversion to illegal activity) prevent sellers 1
and 2 from being able to form a cartel or merge. The sellers observe
whether the environment permits them to form a cartel or merge, but
the buyer does not, although if the sellers choose to merge, that is
observed by the buyer.

We assume that the buyer can qualify seller 3 to participate as a
bidder and reconduct the procurement at cost k N 0 to the buyer.26

The timing and information in the model is as follows:

Stage 0 (industry structure): The cooperation state determining
the ability of the sellers to form a cartel or merge is realized and
observed by the sellers but not by the buyer: cartel or merger is
possible with probability ξ and not possible with probability 1 − ξ.
If the formation of a cartel or merger is possible, then sellers 1 and
2 choose between merging and forming a cartel.27 We assume
that seller 3 observes whether sellers 1 and 2 are behaving
noncooperatively, have merged, or have formed a cartel. The
buyer, however, only observes whether sellers 1 and 2 have merged
or not. (If sellers 1 and 2 do notmerge, the buyer knows that they are
either behaving noncooperatively or have formed a cartel, but
cannot observe which.) The state of the sellers' costs is realized and
observed by the sellers but not by the buyer: low with probability
ρ and high with probability 1 − ρ.
Stage 1 (initial bidding): The buyer announces a procurement and all
players observe the buyer's reprocurement cost k. sellers' costs are
determined by the cost state.28 A merged entity or cartel bids to
maximize the joint payoff of the merged or colluding sellers. In the
noncooperation state, sellers bid noncooperatively.
Stage 2 (evaluation of bids): After observing the bids, the buyer
decides either to make an award to the low bidder at the amount
of its Stage-1 bid or to void the initial bids and incur cost k to
reconduct the procurement with seller 3 as an additional qualified
bidder, in which case Stage 3 is reached.
Stage 3 (reprocurement): Sellers submit bids (the cost state remains
the same), with seller 3 bidding noncooperatively, and the buyer
makes an award to the low bidder at the amount of its Stage-3 bid.

We use Perfect Bayesian Equilibrium (PBE) as our solution
concept.29 In analyzing the equilibria of this game, it will be useful to
break it into two separate games. We define the “merger game” to be
the game above but with ξ = 1 and where the sellers are required to
merge. We define the “cartel game” to be the game above, but where
sellers are required to act as a cartel when the cooperation state allows
them to do so. This allows us to analyze the tradeoff to sellers between
merging and forming a cartel and so identify equilibria of the larger
game. In particular, given a PBE of the merger game and a PBE of the
cartel game, where the merged entity's expected payoff in the merger
game is less than a cartel's expected payoff in the cartel game, then
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there exists a PBE of the larger game involving the same behavioral
strategies and beliefs in which the firms choose to form a cartel when
the cooperation state allows them to do so.

4. Results

To analyze the game, consider the stages in reverse order.

4.1. Stage 3: post-entry bidding

Stage 3 is only reached if seller 3 has entered. Seller 3 knows
whether it is competing against a merged entity, cartel, or two other
noncooperative bidders.

In the high-cost state, each bidder has a cost of 1 and bids 1. The
buyer pays 1 (plus the reprocurement cost k) and all sellers have zero
surplus. In the low-cost state, each bidder has a cost of 0 and bids 0.
The buyer pays 0 (plus the reprocurement cost k) and all sellers have
zero surplus.

In what follows, to avoid uninteresting cases in which the buyer
never qualifies seller 3, we assume that k b 1. If k is greater than 1,
then the buyer prefers to accept themaximum bid of 1 in Stage 1 rather
than move to Stage 3, where, at best, the buyer purchases the item for a
price of 0 but must pay the reprocurement cost of k.

4.2. Stage 2: evaluation of bids

Whether the buyer invites seller 3 to enter depends upon whether
the firms merged in Stage 0, the reprocurement cost k, and the buyer's
inferences from the observedbids regarding the cost state and collusion.

In the merger game, a bid less than or equal to k is accepted because
the buyer can do no better in expectation through reprocurement.30 A
bid greater than k but less than 1 is rejected if it leads to the inference
that the cost state is low because then the buyer can do better in
expectation through reprocurement.

It remains to consider the buyer's response to a bid of 1. If the buyer
rejects a bid of 1, its payment will be 0 or 1 depending on whether the
cost state is low or high. Thus, the buyer is indifferent between
accepting and rejecting the bid of 1 if

Pr low costjbm ¼ 1ð Þ � 0þ 1−Pr low costjbm ¼ 1ð Þð Þ � 1þ k ¼ 1:

Solving this for k, we get

k ¼ Pr low costjbm ¼ 1ð Þ: ð1Þ

We let αm denote the probability with which the buyer accepts a
Stage-1 bid of 1 by a merged entity.

In the cartel game, noncooperative firms bid 0 in the low-cost state.
Thus, in the cartel game if the buyer observes that both bids are equal to
1, it believes it is facing either a cartel in the low-cost state or it is facing
bidders (whether colluding or not) in the high-cost state. The buyer is
indifferent between accepting and rejecting a bid of 1 if

Pr low cost and carteljb1 ¼ b2 ¼ 1ð Þ � 0
þ 1−Pr low cost and carteljb1 ¼ b2 ¼ 1ð Þð Þ � 1þ k ¼ 1;

where the left side is the buyer's expected cost if it rejects the bids, and
the right side is the buyer's cost if it accepts a bid of 1. Solving this for k,
we get

k ¼ Pr low cost and carteljb1 ¼ b2 ¼ 1ð Þ: ð2Þ
30 Given that we allow continuous bidding increments, there is no equilibrium inwhich
the buyer rejects a bid of k because then themerged entity's best responsewould be to bid
arbitrarily close to but less than k.
If a buyer facing nonmerged firms receives two bids of 1, we let αc

be the probability that it accepts a randomly chosen bid and 1 − αc be
the probability that it rejects both bids.

4.3. Stage 1: initial bidding

In the initial bidding, in the high-cost state, all bids less than 1 are
weakly dominated by a bid of 1, and so we have the following result.

Lemma 1. In any PBE involving non-weakly-dominated bids, all bidders
bid 1 in the high-cost state.

Given Lemma 1, in any PBE involving non-weakly-dominated bids,
the buyer's posterior belief on the low-cost state following a bid less
than 1 is 1. Thus, it is a unique best reply for the buyer to accept bids
that are less than k and reject bids that are greater than k but less than
1. It follows that in equilibrium a merged entity or cartel will never
bid less than k. It also follows that in equilibrium a merged entity or
cartel will never bid more than k but less than 1. To see this, note that
in the low-cost state a merged entity or cartel prefers a positive bid
less than k, which is accepted, over a bid that is more than k but less
than 1, which is rejected. Thus, we have the following result.

Lemma 2. In any PBE involving non-weakly-dominated bids, in the low-
cost state a merged entity or cartel bids either k or 1.

Given Lemma 2, we consider equilibria in which in the low-cost
state the merged entity or cartel mixes between bidding k and 1, with
probability βm on a bid of 1. We consider equilibria in which a bid of k
is accepted with probability 1,31 and as described above we let αm be
the probability with which the buyer accepts a bid of 1 from a merged
entity and αc be the probability with which the buyer accepts a bid of
1 when it receives two bids of 1 from nonmerged firms. Competitive
firms bid zero in the low-cost state.

Given bidding strategy βm, the buyer's posterior on the low-cost
state following a bid of 1 from a merged entity is

γm ≡ βmρ
βmρþ 1−ρ

:

In equilibrium, if βm ∈ (0, 1), the merged entity must be indifferent
between bidding k and receiving payoff k and bidding 1 and receiving
payoff 1 with probability αm and payoff zero with probability 1 − αm.
If βm = 0, then it must be that k ≥ αm, and if βm = 1, then it must be
that k ≤ αm . We can write this as

αm

≤ k if βm ¼ 0
¼ k; if βm ∈ 0;1ð Þ
≥ k; if βm ¼ 1:

8<
:

In equilibrium, if αm ∈ (0, 1), the buyer must be indifferent between
accepting a bid of 1 and paying 1 and rejecting a bid of 1 and paying
zero with probability γm and 1 with probability 1 − γm plus the
reprocurement cost k, implying that 1 = 1 − γm + k, which using the

definition of γm implies βm ¼ k−ρk
ρ−ρk, which lies in (0, 1) if and only if

k b ρ. If βm = 0, then γm = 0, which implies αm = 1, which implies
βm = 1, which is a contradiction. Putting these together, we have

βm ¼
k−ρk
ρ−ρk

; if k b ρ

1 otherwise

8<
: and αm ¼

k; if k b ρ
∈ k;1½ �; if k ¼ ρ
1; otherwise:

8<
:

As this shows, for high reprocurement cost, the merged entity
always bids 1. Otherwise, themerged entitymixes. As the reprocurement
31 In any equilibrium in which the merged entity or cartel bids k, that bid is accepted
with probability 1. If there exists an equilibrium in which a bid of k is not accepted with
probability one, then there is an outcome-equivalent equilibrium in which it is.
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cost increases from zero to ρ, the merged entity is increasingly likely to
bid 1.

In the cartel game, similar to the case of amerged entity, there exists
an equilibrium in which cartel firms submit identical bids, randomized
between k and 1, with probability βc on bids of 1. The difference is
that with nonmerged firms, the buyer's posterior on the low-cost state
following bids of 1 is

γc ≡
βcρξ

βcρξþ 1−ρ
;

implying that

βc ¼
k−ρk

ρξ−ρξk
; if k b

ρξ
1−ρþ ρξ

1 otherwise

8<
: and

αc ¼
k; if k b

ρξ
1−ρþ ρξ

∈ k;1½ �; if k ¼ ρξ
1−ρþ ρξ

1; otherwise:

8>>>><
>>>>:

Thus, the cartel bids 1 for a larger range of reprocurement costs
relative to a merged entity. In the range of reprocurement costs where
both the cartel and merged entity mix, the cartel places greater proba-
bility weight on bids of 1.

As Fig. 1 shows, in the low-cost state, the cartel's expected bid is
greater than the merged entity's expected bid for all values of the
reprocurement cost less than ρ.

The equilibria for the cases of merged and nonmerged firms are
similar. However, the key difference is that the posterior beliefs follow-
ing the observation of bids of 1 differ. For the case of nonmerged firms,
bids of 1 could be the result of high costs or possibly a low-cost cartel
attempting to pool with the high-cost bidders. Because the cartel has
the possibility to pool with high-cost noncooperative firms as well as
high-cost cartels, the posterior belief on costs being low following the
observation of bids of 1 is lower in the case of nonmerged firms than
in the case of merged firms. That means that the buyer is more likely
to accept bids of 1 made by nonmerged firms than a bid of 1 made by
a merged firm. Because the buyer is more likely to accept bids of 1
made by a cartel, the cartel is more likely to submit bids of 1 than the
merged entity.

4.4. Stage 0: cartel versus merger

Consider Stage 0, during which the industry structure for the
suppliers is determined. If the state is such that coordination is possible,
Fig. 1. Expected bids in the low-cost state by a cartel and merged entity as a function of
k (assumes ρ = 0.75, ξ = 0.1).
firms 1 and 2 decidewhether tomerge or form a cartel. Conditional on k,
the expected payoff from merging is

ρ βmαm þ 1−βmð Þkð Þ ¼
ρk; if k b ρ
∈ ρk;ρ½ �; if k ¼ ρ
ρ; if k N ρ;

8<
:

and the expected payoff from forming a cartel is

ρ βcαc þ 1−βcð Þkð Þ ¼

ρk; if k b
ρξ

1−ρþ ρξ

∈ ρk;ρ½ �; if k ¼ ρξ
1−ρþ ρξ

ρ; if k N
ρξ

1−ρþ ρξ
:

8>>>>>><
>>>>>>:

Thus, for any reprocurement cost k, firms at least weakly prefer

to form a cartel rather than merge, and for k ∈ ρξ
1−ρþρξ ;ρ

� �
; the firms

strictly prefer to form a cartel.
As shown in Fig. 2, which depicts expected payoffs in the low-cost

state, for low values of k, i.e., k b ρξ
1−ρþρξ ; the expected payoff from

merging and forming a cartel is the same. In both cases, the bidders
mix between bidding k and bidding 1, and because the bid of k is
acceptedwith probability 1 and the bid of 1 is acceptedwith probability
k, the expected payoff for both is k. The expected payoff is also the same
for high values of k, i.e., k N ρ, where the buyer always accepts a bid of 1
regardless of whether the bidders are merged or not. For intermediate
values of k, the expected payoff from cartel is greater.

In the context of our model, the incremental payoff from forming a
cartel versus merging can be substantial. For example, for the parame-
ters shown in Fig. 2, in the low-cost state, the payoff from a cartel can
be over three times that of a merger. If we assume that k is uniformly
distributed on [0, 1], then under the parameters of Fig. 2, in the low-
cost state the expected payoff from forming a cartel is almost 50% larger
than from merging. The advantage of cartel over merger varies with ρ
and ξ as depicted in Figs. 3 and 4 . For extreme values of ρ, the probability
of the low-cost state, of either zero or 1, there is no benefit to cartel
over merger. The benefit to cartel comes from its affect on the buyer's
posterior belief on the low-cost state following the observation of a
high bid, but if there is no uncertainty about the cost state, then this
effect is not present.

As shown in Fig. 4, the incremental benefit of forming a cartel over
merging is greater when ξ, the probability that the state of the world
permits collusion, is low. The cartel benefits from a buyer's belief that
a cartel is unlikely and so high bids most likely reflect competitive
bidders in the high-cost state.
Fig. 2. Expected payoffs to sellers 1 and 2 in the low-cost state as a function of k (assumes
ρ = 0.75, ξ= 0.1).



Fig. 3. Expected payoffs to sellers 1 and 2 in the low-cost state as a function of ρ (assumes
k ∼ U[0, 1] and ξ= 0.1).
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We formally state our result that the sellers are weakly better off
choosing a cartel over a merger, and strictly better off for some values
of k, as follows.

Proposition 1. In the unique PBE outcome involving non-weakly-
dominated bids, the continuation payoff from forming a cartel is weakly

greater than from merging, and strictly greater for k ∈ ρξ
1−ρþρξ ; ρ

� �
.

As we have demonstrated above, a cartel is better able to exploit the
buyer's uncertainty about the state to successfully submit high bids
when in the low-cost state. Additional uncertainty about the existence
of a cartel leads the buyer to be more lenient in terms of accepting
higher prices relative towhen it faces amerged entity. Stated differently,
a merged entity faces greater buyer resistance than firms operating as a
cartel when the buyer is uncertain as towhether the firms are in a cartel
or acting noncooperatively.

We assume a particular type of buyer resistance, namely the ability
of the buyer to, at a cost, induce an additional supplier to bid at the
procurement. In the low-cost state, this effort on the part of the buyer
reduces the price it must pay to zero. We can allow more general
buyer resistance by letting Rm and Rc denote the benefit to the buyer
from resistance in the low-cost state relative to paying a price of 1
when facing a merged entity and cartel, respectively. In the model of
this paper, Rm = Rc = 1 because the presence of seller 3 reduces the
price to zero in the low-cost state; however, buyer resistance might
take different forms and might be differentially effective against a
merged entity versus a cartel. Assuming that following a bid of one in
the low-cost state, when the buyer resists, the merged entity or cartel
receives an expected payment of 1 − Rm or 1 − Rc, respectively, then
the equilibrium in the more general model has similar characteristics
Fig. 4. Expected payoffs to sellers 1 and 2 in the low-cost state as a function of ξ (assumes
k ∼ U[0, 1] and ρ = 0.75).
to the one derived here, but the decision in Stage 0 by sellers 1 and 2
whether to merge or collude depends on the effectiveness of buyer
resistance vis-a-vis merged firms versus cartels.

4.5. Immediate qualification of seller 3

In our model, it is not a choice for the buyer to immediately qualify
seller 3; however, that option can be introduced. If the buyer immedi-
ately qualifies seller 3, then it holds a single auction, buying at the lowest
bid. In this extensive form, the buyer at least weakly prefers to consider
bids from sellers 1 and 2 before potentially qualifying seller 3. In fact, the
buyer's expected payment is lower if it holds the Stage 1 procurement
without seller 3 than if it immediately qualifies seller 3, regardless
of the cost state.32 A similar result holds conditional on the buyer's
observing nonmerged firms. Thus, the buyer weakly prefers to “test
thewaters” by soliciting bids from sellers 1 and 2 before qualifying seller
3. The buyer benefits from being able to use the information obtained in
the first procurement to inform its decision about whether or not to
incur the expense of qualifying an additional supplier.

4.6. More than two incumbent sellers

The results of our model holdwithN N 2 incumbent sellers as long as
thefirms remain symmetric and as long as the allNfirms simultaneously
choose either to form an all-inclusive cartel or an all-inclusive merger.
Given our assumption that costs are either zero or one, we could also
allow firms to choose to form a non-all-inclusive cartel, but this does
not happen in equilibrium because non-all-inclusive collusion yields
zero payoff for the firms because in that case the cartel must compete
with the noncooperative sellers outside the cartel. In addition, under
the assumption that firms choose either an all-inclusive cartel or an
all-inclusive merger, the results easily extend to the N-firm case in a
more general model with continuous costs. However, with continuous
costs, allowing for non-all-inclusive cartels or mergers would lead to
the usual tractability problems associated with having asymmetric
bidders at a first-price auction.

4.7. Cost structure of the sellers

In a prior version of this paper (Kumar et al., 2013), we consider an
alternative cost structure such that in the low-cost state the sellers'
idiosyncratic costs are distributed uniformly between zero and one
and are independent conditional on the low-cost state. In the high-
cost state the costs are identically equal to one.33 Thus, in the low-cost
state sellers have imperfectly correlated costs and upon reaching Stage
3 their expected payoffs are non-zero. The latter ensures that seller 3
has an incentive to enter in Stage 3 even if it faces a non-zero entry
32 If the buyer immediately qualifies seller 3, its expected payment is ρ ⋅ 0 + (1 − ρ) ⋅
1+ k= 1− ρ+ k. Conditional on observing a merged entity, the buyer's expected pay-
ment in the low-cost state is

βmαm þ 1−βmð Þkþ βm 1−αmð Þk ¼ βmαm 1−kð Þ þ k

¼
k2

ρ
1−ρð Þ þ k; if k b ρ

1; otherwise:

8<
:

≤1−ρþ k;

and the buyer's expected payment in the high-cost state is

αm þ 1−αmð Þ kþ 1ð Þ ¼ 1−k2 þ k; if k b ρ
1; otherwise:

�

≤1−ρþ k:

33 We can allow for a diffuse cost distribution in the high-cost state as well, but this does
not result in any additional insights. Our only requirement is that the low-cost and the
high-cost states have disjoint supports. Essentially, we model the different cost states as
a result of a shift in the support of the cost distribution.
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cost—it enters the procurement as long as the cost of entry is at most
equal to its expected payoff from participation.

Our main result continues to hold in this environment. Specifically,
we solve for an equilibrium such that in both the merger game and
the cartel game the buyer's actions are characterized by two cut-offs
in the cost of qualifying seller 3. In particular, when the buyer observes
a Stage 1 bid equal to 1: (i) if the qualification cost is less than the
lower cutoff, the buyer qualifies seller 3 with probability 1; (ii) if the
qualification cost is greater than the higher cutoff, the buyer qualifies
seller 3 with probability 0; and (iii) if the qualification cost is between
the two cutoffs, the buyer qualifies seller 3with probabilitywithin (0,1).

Let k
M
and k

C
be the higher cutoffs for the merger game and cartel

game respectively. We show that irrespective of the value of ξ, in

equilibrium k
C
b k

M
. Therefore for k ∈ k

C
; k

M� �
; the buyer behaves

differently in the cartel versus the merger game. In the cartel game
the buyer accepts a bid of 1 in Stage 1, but in the merger game it does
not accept such a bid. As a result, for these values of k, the cartel's payoff
is greater than that of the merged entity's. Moreover, we show that for
all other values of k, the cartel's payoff is at least equal to that of the
merged entity's. Thus, forming a cartel is preferred over a merger in
this environment as well.

4.8. Allowing collusion with seller 3

In our model firms 1 and 2 cannot collude or merge with firm 3;
however, we could allow potential collusion with firm 3 without
changing our main results. One way of modeling collusion with firm 3,
similar to how collusion between 1 and 2 is modeled, is to assume
that the environment is either “collusion-free” or “collusion friendly.”
Formally, with probability ξ′ ∈ (0, 1), after firms 1 and 2 have either
merged or formed a cartel and after firm 3 has been invited, firms 1
and 2 can choose to collude with firm 3.34 With probability 1 − ξ′,
collusion with firm 3 is not possible due to high communication costs
or other impediments. Whether the environment allows collusion
with 3 is observed by all sellers but is not observed by the buyer.

This additional feature of the model changes the equilibrium beliefs
and strategies as follows: if the state is such that collusion with 3 is
possible, then all sellers always bid 1 both in Stage 2 and in Stage 1,
and sellers 1 and 2 are indifferent between merging and colluding in
the first stage.35 If the state does not allow collusion with 3, then
the sellers' equilibrium bids are similar to those characterized in the
baseline model. The only difference comes from the change in the
buyer's posterior beliefs. The new posterior beliefs are:

γ0
m ¼ βmρ 1−ξ0

� �
βmρ 1−ξ0ð Þ þ ρξ0 þ 1−ρ

¼ βmρ 1−ξ0
� �

βmρ 1−ξ0ð Þ þ 1−ρ 1−ξ0ð Þ

and

γ0
c ¼

βcρξ 1−ξ0
� �

βcρξ 1−ξ0ð Þ þ 1−ρξ 1−ξ0ð Þ

Letting ρ′ ≡ ρ(1− ξ′), we can rewrite the posterior beliefs as

γ0
m ¼ βmρ

0

βmρ
0 þ 1−ρ0 and γ0

c ¼
βcρ

0ξ
βcρ

0ξþ 1−ρ0 :
34 Firms 1 and 2 are indifferent between collusion and merger with firm 3. The second
procurement is the last stage of the game, and in that stage the buyer makes a purchase
if the lowest bid is less than or equal to 1. Thus, collusion andmerger yield the same payoff
of 1.
35 In our model, forming cartel can be more profitable than a merger only when buyer
resistance is possible. If firms 1 and 2 are allowed to collude with firm 3, then buyer resis-
tance is infeasible and collusion and merger are payoff equivalent.
Thus, allowing for potential collusionwith firm 3,modeled as above,
is equivalent to scaling down the prior probability of the low-cost state.
As a result, the buyer accepts a bid of 1 and the sellers bid 1 more often
in equilibrium. In this augmentedmodel, when the environment is such
that 1 and 2 can choose to collude or merge, but it is not possible
for them to collude with 3, firms 1 and 2 weakly prefer collusion over
merger as in the baseline model.

4.9. Cartel detection

In our model a cartel has no incentive to try to disguise its presence
other than using bids thatmimic bids in the high-cost state. However, in
the case of nonmerged firms, bids of k in Stage 1 allow the inference of
collusion. In addition, Stage 3 bids that are zero when the Stage 1 bids
are 1 also allow the inference of collusion in the first stage. If a cartel
faced penalties from detection, either from legal enforcement or from
lost future profits due to increased buyer resistance in the future (for
example, the equilibriummight revert to that associated with a merged
entity), then that would potentially affect cartel behavior.

As an example, suppose that any payments to a colluding firm from
the buyer must be reimbursed (plus some infinitesimally small penalty
paid to a regulator to avoid indifferences) if the behavior produces an
inference that with probability one the cost state is low but the firms
were bidding above zero because they were colluding. Then a cartel in
the low-cost state will only bid 0 or 1 in the low-cost state. If a bid of
1 by the cartel is accepted, the cartel is not detected and there is no
penalty, but if a bid of 1 is rejected, then the cartel's payoff is zero. In

this revised model, let β̂c be the probability weight on 1 in the cartel's
strategy, γ̂c be the buyer's posterior on the low-cost state following
bids of 1, and α̂c be the buyer's acceptance probability. The optimality

of the cartel's strategy implies that α̂c ¼ 0 whenever β̂c b 1, and the
optimality of the buyer's strategy implies that when α̂c ∈ 0;1ð Þ; the
buyer is indifferent between accepting a bid of 1 and paying 1 and
rejecting it and having an expected payment of 1−γ̂c þ k , which

implies β̂c ¼ k−ρk
ρξ−ρξk. It follows that an equilibrium is

β̂c ¼
k−ρk

ρξ−ρξk
; if k b

ρξ
1−ρþ ρξ

1 otherwise

8<
: and

α̂c ¼
0 if k b

ρξ
1−ρþ ρξ

∈ 0;1½ �; if k ¼ ρξ
1−ρþ ρξ

1; otherwise:

8>>>><
>>>>:

The expected payoff for a cartel with detection concerns asmodeled
here, conditional on k, is

ρβ̂cα̂c ¼

0; if k b
ρξ

1−ρþ ρξ

∈ 0;ρ½ �; if k ¼ ρξ
1−ρþ ρξ

ρ; if k N
ρξ

1−ρþ ρξ
:

8>>>>>><
>>>>>>:

It is clear that the expected payoff for a cartel is reduced when there
are detection concerns, in particular the cartel with detection concerns

has payoff 0 instead of k in the low-cost state when k b ρξ
1−ρþρξ ; but it

is still the case that the expected payoff from forming a cartel is greater

than from merging when k ∈ ρξ
1−ρþρξ ;ρ

� �
. The size of this range is

concave in ρ and decreasing in ξ. As shown in Fig. 5, depending on
parameters, sellers may still prefer to form a cartel even with detection
concerns. The figure shows that when k is uniformly distributed on
[0, 1], the expected payoff from forming a cartelwith detection concerns
exceeds that from forming a merger for values of ρ and ξ sufficiently



Fig. 5. Parameter ranges for which the expected payoff to sellers 1 and 2 in the low-cost
state is greater as a merged entity versus a cartel with detection concerns (assumes
k ∼ U[0, 1]).
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low, i.e., when the cost-state is sufficiently likely to be low andwhen it is
sufficiently unlikely that cartels are able to form.

We conclude that evenwith detection concerns, as long as penalties
for collusion are not too severe, low-cost cartels can continue to have an
advantage over merged entities because they face less buyer resistance,
enabling them to more often obtain business at high prices.

5. Merger efficiencies

There are many potential motivations for mergers. A merger may
create value by, for example, increasing economies of scale, enabling
cross-product selling, improving management, or combining unique
capabilities or resources. Cross-border mergers may allow firms to, for
example, overcome adverse government policy, circumvent tariffs,
circumvent barriers to trade, or facilitate entry into a new market. In
addition, mergers may be motivated by concerns of diversification,
taxes, managers' personal incentives, or other things. (See, e.g., Andrade
et al. (2001).)

The U.S. Horizontal Merger Guidelines state that “a primary benefit
of mergers to the economy is their potential to generate significant
efficiencies.” 36 A prior history of collusion between merger applicants
indicates that, in the past, the firms chose collusion over merger,
indicating that efficiency gains were outweighed by other consider-
ations, such as the increase in buyer resistance that comeswithmerger.
Competition authorities maywant to evaluate claims of cost efficiencies
from the proposed merger in light of this history.

When authorities take away collusion as an option, firms may turn
to merger as a second-best option. The evidence from the industrial
merger wave of 1898 to 1904 suggests that there is a benefit to forming
a clandestine cartel even when compared to a merger among all of the
firms in an industry.37
36 U.S. Horizontal Merger Guidelines, p.29, available at http://www.justice.gov/atr/
public/guidelines/hmg-2010.pdf (accessed November 26, 2012).
37 See Waehrer (1999) on incentives for firms to form smaller versus larger merged en-
tities andWaehrer and Perry (2003) on incentives for only a subset of firms in an industry
to merge in environments with strategic buyers. Recent empirical work by Davies et al.
(2014) and Marx and Zhou (2014) points to an increase in mergers among formerly col-
luding firms once the collusion ends.
The timing of a merger raises interesting questions. A merger
following a period of collusion may reflect value to the parties from
suppression of rivalry as well as from merger efficiencies, where those
merger efficiencies were previously outweighed by the benefit of
reduced buyer resistance from collusion. A merger that apparently
does not follow a period of collusion raises the question of why any
merger efficiencies are sufficient now to induce a merger, but not
previously.

There are a number of ways in which one might allow for merger
efficiencies within the context of our model. To offer one extreme
example, consider the case in which when firms merge, the probability
of the low-cost state is one.38We can compare the expected payoffs of a
merged entity with this type of extreme cost efficiencies to a merged
entity without efficiencies and to a cartel. For the purposes of this
comparison, we assume that the reprocurement cost k is uniformly
distributed over the interval [0, 1]. The merged entity with extreme
cost efficiencies always bids k, so the merged entity's expected payoff
is 1

2. The cartel's payoff for a given k is ρ(βcαc + (1 − βc)k), implying
an expected payoff of

πc ρð Þ ¼
Z ρξ

1−ρþρξ

0
ρ

k−ρk
ρξ−ρξk

kþ 1− k−ρk
ρξ−ρξk

� �
k

� �
dkþ

Z 1

ρξ
1−ρþρξ

ρdk

¼
Z ρξ

1−ρþρξ

0
ρkdkþ

Z 1

ρξ
1−ρþρξ

ρdk;

which one can show is greater than 1
2 for ρ ∈ 3þ

ffiffiffiffiffiffiffiffiffi
1−4ξ

p
−2ξ

4−4ξþ2ξ2
;1

� �
, which is

nonempty for ξ ∈ 0; 14
� �

. Thus, as long as the cooperation state that
allows cartel formation is sufficiently rare, there exists ρ b 1 such that
cartel is preferred to merger for all ρ ∈ ρ;1ð Þ.

As you can see from Fig. 6, for ξ = 0.1, cartel formation is preferred
over a merger with extreme cost efficiencies for all ρ greater than
approximately 0.55. (Note that Fig. 3 provides expected payoffs in
the low-cost state, whereas Fig. 6 provides overall expected payoffs,
multiplying by the probability ρ of the low-cost state.)

We conclude from Fig. 6 and related calculations that, in theory, it is
possible for the value to a clandestine cartel in terms of reduced buyer
resistance to be sufficiently large that it could outweigh even significant
merger efficiencies.

6. Conclusion

It might seem that a merged entity should be able to do anything
that a cartel can do, plus more, and so should earn higher profits
than a cartel. But in the late 1800s, when firms were relatively unen-
cumbered in the choice between merging or forming a cartel, many
chose to function as a cartel. In a review of recent cartel cases at the
European Commission, a substantial number of cartel cases are followed
bymergers, acquisitions, or joint ventures amonga subset of the colluding
firms.

Whereas a merger is a publicly observed event, a cartel is a clandes-
tine operation. Other noncartel firms in an industrymay be aware of the
existence of a cartel, but the buyers that procure from colluding firms
are usually uncertain about the existence of the cartel. In a model that
parallels buyer procurement practices as well as the informational
environment that confronts procurement participants, we show that a
cartel can hide behind the possibility that their membersmight be non-
cooperative bidders to enhance their profits relative to a merged entity.
Our model suggests that the incremental profits available to firms from
38 We have considered other ways to model this, including assuming that sellers draw
their costs from the uniform distribution on [0, 1] in the low-cost state and that a merger
with efficiencies has a cost of zero in the low-cost state. This reinforces the basic conclu-
sion that the buyer resistance effect can outweigh even seemingly significant merger
efficiencies.

http://www.justice.gov/atr/public/guidelines/hmg-2010.pdf
http://www.justice.gov/atr/public/guidelines/hmg-2010.pdf


Fig. 6. Expected payoffs to a cartel andmerged entity with andwithout cost efficiencies as
a function of ρ (assumes k ∼ U[0, 1] and ξ = 0.1).
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collusion rather than merger can be substantial and can potentially
outweigh even significant merger efficiencies.

The results suggest that buyers should, if possible, maintain the
ability to cancel a procurement after observing the bids and to hold a
new procurement with additional qualified bidders. In addition, the
results have a number of implications for procurement policies.
Procurement policies should limit restrictions on the types of bidders
that purchasers can qualify to participate in procurement, particularly
following an initial procurement in which bids were viewed as high.
Procurement policies should not impose required waiting periods
before reprocurement or require that the terms of a procurement be
modified before a replacement procurement can be held. In the context
of our model, these policies would increase the reprocurement cost k,
which increases incentives for collusion among sellers and disadvan-
tages the buyer.

Related to the evaluation ofmergers, the results suggest that compe-
tition authorities should evaluate claims of significant cost efficiencies
by merger applicants in light of any history of collusion between the
firms. Merger applicants with a history of collusion should be asked to
explain why the firms previously viewed cost efficiencies as sufficiently
small that they chose to forego those cost efficiencies and instead
suppress rivalry by colluding rather than merging.

We show that even in environments where mergers do not require
government approval, cartels can be preferred to merger by the firms
in an industry because collusion allows them to suppress rivalry while
mitigating buyer resistance. If government scrutiny of mergers
increases the costs associated with merging, then there will be more
industries in which the firms choose cartel over merger. Although it
seems reasonable that the social cost of a cartel is larger than the social
cost of approving a merger that should not have been approved, this
tradeoff is not part of current merger review because policy makers
condition on firms obeying the antitrust laws in the event that the
merger is not approved. Although there are many possible motivations
formerger, if the suppression of rivalrywas an importantmotivation for
the merger, but the merger was not approved, then the firmsmay have
an incentive to consider collusion.

Overall, our analysis highlights the importance of accounting for
strategic action by buyers during the procurement process. In practice,
buyers are not passive but, rather, actively evaluate the competitive
process during a procurement and make profit-enhancing adjustments
to increase the policing function of competition as deemed appropriate.
Appendix A. Supplementary data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ijindorg.2015.02.002.
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