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In this section, we focus on economic research that has investigated fairly blatant,
anticompetitive, manifestations of collusion. We begin by asking the threshold ques-
tion, ‘How much of this conduct occurs?’ If society is to allocate resources to policing
collusive conduct, we should have a view as to its prevalence. We then attempt to syn-
thesize what 1s understood regarding the operation of collusive agreements (cartels)
with a focus on more recent research. We turn to recent work on cartel detection.
Finally, we examine what can be said about the impact of collusive agreements. In all
that follows, the focus is on what firms do when they are clearly seeking to subvert
the competitive process.

There are several main themes coming out of the research surveyed in this section.
First, some forms of collusion are likely to be prevalent in many industries. While it
is notoriously difficult to detect illegal cartels, the empirical literature is no longer a
mere collection of anecdotes; quite some progress has been made in getting a handle
on the extent of collusion in the economy. Second, cartels come in a variety of forms:
explicit and implicit price-fixing collusion, bid rotation schemes in procurement auc-
tions, and the like. Researchers have obtained a much richer understanding of the
forms that are empirically relevant and in the way cartels work. What is still not very
well understood is why verbal communication among cartel members appears to be
such a prevalent feature. Third, while the theoretical literature on the factors that fa-
cilitate collusion continues to grow, the predictive power of the theoretical framework
is poor and the mapping of theory to empirics not very well developed. As a result,
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we still do not have a good grip on understanding why (and when) some industries
are cartelized while others are not. Finally, the impact of cartels varies wildly: the
collusion-induced price elevation can be large or small; likewise, the welfare impact
can be big or small. The academic literature is getting much better at measuring that
impact; merging theory with quantification has been very successful here. But again,
why some cartels really impact markets while others do not is less-well understood.

2.1 How much collusion is there?

Fig. | shows the number of criminal cartel cases filed by the US Department of Jus-
tice’s Antitrust Division, by year, from 1970 to 2018 (the heavy solid black line).'”
It also shows the number of persons incarcerated due to cartel conduct (the dashed
line) and the extent of imposed fines (the thin solid black line). Counts of cases filed
vary considerably over this period. They peak in the early 1980s at over 90 cases a
year, with a minimum of under 10 in the early 1970s. Since the early 1980s the num-
ber of cartel cases filed has declined somewhat, albeit with considerable year-to-year
variation.
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FIGURE 1 Criminal cartel cases filed by US D0J, persons incarcerated, and fines imposed.




Kawai and Nakabayashi catalog evidence of widespread collusion by comparing
the subsequent bidding behavior of the lowest, second-lowest, and third-lowest bid-
ders in the first round (denoted i(1), i(2), and i(3) respectively), in the event the
auction goes to a second round. Let bf( ) be the second-round bid of 7 (1). Similarly,
17,'2(2) and 17?(3) denote the second-round bids of i (2) and i (3). Kawai and Nakabayashi
implement a series of tests that work much like a regression discontinuity. Fig. 2 por-
trays the data underlying one such test. The figure plots the distribution functions

of 17}'2(2) — bi.z(l) (solid) and 17;'2(3) — b}?(z) (dashed) for all auctions that go to a second

round. The central observation is that the distribution of b?@) — b?( 3 1s truncated at

zero, whereas the distribution of 17?(3) — br-z(z) 1s not. That 1s, the winner of the first
round is almost always the winner of round 2, whereas the 2nd and 3rd lowest bidders
in round 1 often switch order in round 2. This is consistent with the identity of the
winner being decided amongst the bidders prior to the auction starting.

Kawai and Nakabayashi conduct a series of tests of this nature and present an
analysis of a known cartel to empirically link this pattern to collusive conduct. They
then use this approach as a diagnostic tool to infer the extent of collusion in public
procurement in Japan. Over the three and a half years of their data, 970 firms appear
to engage in collusive behavior. In the researchers’ own words:
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FIGURE 2 Anomalous bidding patterns in Japanese procurement auctions.

Notes: CDF of b7, — b7, shown by the solid black line. CDF of b7 5, — b?,, shown by the

dashed line. Constructed from the data underlying Figure 2 of Kawai and Nakabayashi
(2020).



2.2.1 How agreements start

A notorious invitation to collude was made, in 1982, by Robert Crandall, the CEO
of American Airlines, in a telephone conversation with his counterpart at Braniff, a
competing airline. Braniff’s CEO, Howard Putnam, recorded the conversation and
subsequently turned it over to the US Department of Justice. At the time Ameri-
can Airlines and Braniff were competing vigorously on routes out of the Dallas-Fort
Worth Airport. The conversation between Crandall and Putnam included the follow-
ing colorful exchange””:

Crandall: I think it’s dumb as hell for Christ’s sake, all right, to sit here and pound
the shit out of each other and neither one of us making a fucking dime.
Putnam: Well —

Crandall: | mean, you know, goddamn, what the fuck is the point of it?
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That tacit collusion can erupt spontaneously remains a somewhat unsatisfactory
conjecture. While a tacit understanding may be supportable as an equilibrium, in the
sense that the incentive constraint in Eq. (2) is satisfied, how a collection of indepen-
dent firms may arrive at any specific understanding remains underdeveloped.

An important exception is Byrne and De Roos (2019). Byrne and Do Roos ex-
amine the market for petrol (gasoline) in Perth, Australia, between 2001 and 2015.
Starting in 2009, and ending in 2013, one chain of stations (BP) leads the market in
transitioning to a new equilibrium characterized by higher profit margins and better
synchronized price adjustments.



Panel A. Share of BP station-level price jumps by day of the week and month
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Panel B. Share of Caltex station-level price jumps by day of the week and month
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FIGURE 3 Tacit coordination via price leadership in a gasoline market (Byrne and De Roos,

2019).
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Another issue that deserves more attention is whom to invite into the cartel. The
issue of who participates in a cartel has real economic content. This can be seen
by considering a model in which six firms compete in a Cournot market. All firms
have the same constant marginal costs of ¢ and face an industry demand curve of

p =a—bg.lfwelet A= a— i o) , 1t 1s easy to show that each firm’s profits are equal

i If all firms Were able to (,ollude perfectly, and split the resulting profits equally,

they would each get - 6 = 537. However, consider the scenario in which one of
these six firms sunply retused to be part of the cartel. It Would SUH make sense for
the remaining five firms to collude as they would each get 3 ~5= E %, but note

that now the outsider, who did not join the cartel, would enjoy profits of %, which
is considerably more than it would get from joining a cartel that split its surplus
equally.””

33 This mirrors the ‘Cournot paradox’ relating to mergers discussed in Salant et al. (1983) and Perry and
Porter (1985), among others, and dates back informally to at least Stigler (1950).



Price fixing.

A price-fixing agreement is an intuitive form of cartel. Firms agree on a certain
price and the market allocates customers to the firms via the usual market-clearing
mechanism. Ideally the price(s) corresponds to that charged by a hypothetical (multi-
product) monopolist. In the context of a demand and supply diagram, this is a simple
thing.
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Clark and Houde draw on documentation prepared by the Canadian Competition
Bureau (CCB) in the course of investigating and prosecuting this cartel. Among other
things, this contained detailed information relating to wiretaps that the CCB used to
collect information on the cartel. Clark and Houde report that the cartel typically
worked by the leader communicating with a subset of the cartel to decide on a new
price to set for the next week or two, and a time at which to raise the price to that
level (p).* Once an agreement was reached among this group. the leader would
reach out to Ultramar and the big-box retailers and propose a time (] > fy) at which



At least two features of this way of organizing the cartel are notable. First, larger
conspirators (Ultramar and the big-box stores) are allowed to delay price increases.
The purpose of this delay is to transfer rents to them. Effectively, the delay allows the
market to transfer a form of side-payment to these firms. In this way, the asymmetry
between the cartel participants is accommodated and the distribution of cartel rents
is adjusted to keep them content. A practical implication of this is that side-payments
between cartel members need not take the form of literal transfers of cash, but can
be synthesized via appropriate coordination of the market operations of the cartel
members.

Second, this cartel engaged in a lot of communication. On average, coordination
on a price increase involved 63 phone calls between the cartel members.** Coordi-

nation on price decreases, on average, involved 26 phone calls. Communication was
central to the successful oneration of this nrice fixing consniracy.



Bid rigging.

Bid rigging is a generic term that is applied to cartel activity that occurs in an
auction setting. Auctions are a distinct environment in that, often, only one bidder
can win. Hence, deviations from cartel activity are easy to detect, in that if the wrong
conspirator wins the auction, someone must have deviated. Because of the structured
nature of auction markets, bidding rings can be quite intricate. Following McAfee
and McMillan (1992), it is helpful to subdivide bidding rings into those that employ
side-payments and those that do not.

A famous example of a bidding ring that did not use side-payments was the ‘Great
Electrical Conspiracy’ of the 1950s.”* This conspiracy actually involved collusion
in many product markets that collectively comprised the heavy electrical equip-
ment industry. Baker and Faulkner describe the conspiracy as involving as many



McAfee and McMillan (1992) show, in the context of first-price sealed bid auc-
tions, that a bid rotation scheme (like that observed in the ‘Great Electrical Conspir-
acy’) achieves the best outcome possible for a cartel absent side-payments between
the conspirators. When the possibility of side-payments is added, a bidding ring can
further improve its returns from coordination.

A good example of a bidding ring that made extensive use of side-payments is
the stamp cartel described in Asker (2010a). Asker (2010a) describes a bidding ring
occurring in the North American market for collectable postage stamps in the 1980s
and 1990s.°° This ring was active in auctions for stamps sold at a set of auction
houses, mainly in New York, that specialized in the sale of collectables. The auction
houses used ascending price auctions. The members of the ring were only a subset of
the bidders that competed for these stamps.

Of particular note is the internal mechanism this ring used to coordinate activity. It
provides a canonical example of how a ring operationalizes the use of side-payments
via an internal auction or ‘knockout’ to coordinate bidding.”’ Ring members (located
mostly in New York) would send a fax or supply a written bid to an agent (a New
York taxi and limousine driver employed by the ring), indicating the lots in which
they were interested, and what they were willing to bid for them in the knockout auc-
tion. The taxi driver would then collate all the bids, determine the winner of each lot,
notify the ring as to the winners in the knockout and send the bids to another ring
member who would coordinate the side-payments after the target auction was con-
cluded. Depending on who actually won the knockout, the taxi driver would, usually,
either bid for the winner in the target auction, using the bid supplied in that auction
as the upper limit, or organize for another auction agent to bid for the winner on the



Knockout auction Bid ($) Sidepayment

Bidder A 9,000 _(7,500;6,750) _ (8,000 _ 7,500) — _625
Bidder G 8,000 + (120070 o Loy (RO T0) — 437,50
Bidder B 7,500 + (P6T0) L = 187.50

Bidder J 5,100 0

Target auction price 6,750

FIGURE 4 Side-payments from a successful acquisition in a target auction, Sotheby’s, June

24, 1997, Lot 49 (Asker, 2010a).

Notes: The stamps were purchased at the target auction (Sotheby’s) for $6,750.



In Fig. 4, the winner of the knockout auction was bidder A, who bid $9,000. The
ring was successful in the target auction, winning the lot for $6,750. Since bidder J
bid only $5,100 in the knockout auction, he was not eligible for a side-payment since
his bid in the knockout was less than the target auction price. Bidders B and G bid
more than the target auction price, and so both are eligible for a side-payment. The
computation begins with bidder B’s bid of $7,500. The difference between $7,500
and the target auction price is $750. The knockout winner, bidder A, keeps half this
amount. The other half is split equally between bidders B and G, resulting in each
getting $187.50. This is the only side-payment bidder B gets. Bidder G bid higher
than bidder B and so is eligible for a further payment. The winner of the knockout,
bidder A, keeps half the increment between bidder G’s bid and bidder B’s bid and
gives the balance, $250, to bidder G.



This structure gave rise to an incentive for ring members to overbid in the knock-
out auction. That is, since side-payments increased in a bidder’s bid, if the bidder lost
the knockout, Asker (2010a) argues that there was an incentive to bid higher than
their true valuation in the knockout auction.®”

This overbidding occasionally benefited the seller by driving up prices, but it
imposed damages on non-ring bidders and caused misallocation and, hence, inef-
ficiency. Non-ring bidders suffered damages either by having their prices artificially
inflated or by failing to obtain an object that they would have won in a truly compet-
itive bidding environment. The structural model used by Asker (leveraging a minor
adaptation of the Guerre et al., 2000, approach to recovering the primitives of an auc-
tion model from data) suggests that damages to other bidders were at least as large
as the damages to the seller. Interestingly, while efficiency was reduced by the ring’s
activity, the decrease was not economically significant, at least as compared to the
impact of a change in participation.®’



Overarching themes.

The many organizational structures of cartels can often be understood as being
shaped by the institutional features of the co-conspirators’ market and the need to
solve a series of problems. McAfee and McMillan (1992) describe cartels as solving
at least four problems. First, the conspirators must devise some mechanism for di-
viding the spoils. Second, an agreement is worthless without some means to enforce
it. Third, the high profits earned in a successfully colluding industry attracts entrants.
Competition from these entrants undermines the efficacy of the cartel. Fourth, the
victims of the cartel, and by extension enforcement agencies, may take action to
destabilize it. Much of what has been discussed above is primarily about how the
cartel distributed the profits. This seems the primary way that cartels can be easily
classified. (We turn to questions of enforcement, entry deterrence, and detection in
the sections that immediately follow).



Bunch of Theory Stuff on how agreements are enforced.



On the empirical side, Scott Morton (1997) studies the behavior of British ship-
ping cartels around 1900 in response to entry on a shipping route. In her dataset,
there are 47 entry events — sometimes the cartel responds by acquiescing, sometimes
by engaging in a price war. She finds that the cartel is more likely to start a price
war if the entrant is “weaker” (smaller and less experienced), consistent with the
“long purse” theory of predation (see, for instance, Bolton and Scharfstein, 1990).
In a sense, Scott-Morton’s study thus reveals a certain complementarity between col-
lusion and (collective) predation. Of course, predation is not the only way to deter
entry. Asker and Hemphill (2020) document a similar complementarity to that dis-
cussed by Scott-Morton, but in the context of exclusionary vertical arrangements.
Asker and Hemphill discuss firm conduct in the Canadian sugar market in the late
1800s, in which refiners and wholesalers leveraged exclusionary vertical arrange-
ments to exclude competition and support existing collusive pricing. Harrington et
al. (2018) study a related scheme in which German cement manufacturers paid off
intermediaries to incentivize them to restrict market access by East European cement
producers between 1991 and 2002.7°

Economists” understanding of the propensity of cartels to deter entry rests largely
on anecdotes, theoretical possibility results (as in Wiseman), and a small number
of empirical studies. If entry is commonly deterred by cartels, then the harms from
collusion may persist for longer than would otherwise be expected, and it also would
change how we view the plausible economic costs likely to arise from collusion. In

particular, costs from the misallocation of production to higher-cost producers may be
accentuated, to the extent that more efficient producers are deterred, or to the extent
that less efficient entrants are able to survive under the umbrella of cartel pricing (see
Carrera and Titov, 2019, and Asker et al., 2019). The relationship between collusion
and entry remains one of the more significant gaps in economists’ understanding of
cartel activity.



2.4 Impact of collusion on market performance

If cartels are the “supreme evil of antitrust.” we should see them having a large mar-
ket impact, at least some of the time.®” Alternatively, in those instances where they
do not have a large impact in the moment, we should expect that they should last
a sufficiently long time such that the cumulative impact is meaningful. Forming a
picture of the range of market impacts that observed cartels have had is complicated
by the various ways that impact can be measured. As a result we begin this section
with a brief conceptual detour on measures of market impact, and then attempt to
understand the extant literature through this lens.

Fig. 5 shows the various measures of a cartel’s market impact in a static market
model. This figure considers a cartel with (aggregated) marginal costs equal to M Cy,
and a competitive fringe with marginal costs represented by M C'™". When acting
competitively, the cartel sets price equal to marginal cost leading to a quantity of
Qeompetition and 3 corresponding price. When the cartel firms act competitively, the
fringe, having higher costs of production, is not active. When the cartel firms coor-
dinate, they supply Q. This withholding of supply leads to the fringe entering,
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FIGURE 5 The different measures of the impact of a cartel.

Notes: The overcharge is distance AG, or when expressed as a percentage is usually

AG/ peompetiton Typical antitrust damages are GA x Q%" Umbrella damages are
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isarea BF DC. Productive inefficiency is given by BC E'F. Deadweight loss is given by
CDE.



By contrast, when first-order conditions are not used to infer latent model objects,
the researcher can often measure impacts using both the marginal and inframarginal
approaches. Asker et al. (2019) provide an example in which both approaches are
used to assess the productive inefficiency (area BCEF in Fig. 5) arising from the
cartel activity of OPEC from 1970-2014. They leverage granular cost data, at the
oil field level, to estimate the global supply curve of oil. This means that they can
compare the actual supply curve to a counterfactual supply curve. Using Fig. 5 as
illustration, this means the line BC is observed in data, and F'E is produced via a
counterfactual model of perfect competition. By using the data and known market in-
stitutions to guide the modeling of different counterfactuals, they are able to estimate
both the inframarginal and marginal impacts of OPEC on productive inefficiency.
They find that the impact is large (total distortions amount to 744 billion US dollars
in net present value terms, with 14-22% of that attributable to market power on the
part of OPEC). The marginal and inframarginal measures, in this instance, do not
vary meaningfully. By contrast, Asker et al. (2021a) find that when total welfare is
measured, the inframarginal and marginal approaches yield extremely different re-
sults. This reflects the sensitivity of deadweight loss to changes in the equilibrium
quantities in different counterfactual scenarios.

Against this backdrop, it is easy to appreciate that unifying the many forms of
estimates of impact in the literature is not entirely straightforward. Nonetheless, two
features of the literature are striking. First, the impact of cartels varies widely. Some
cartels appear to have relatively little market impact, while others have an economi-
cally significant impact, regardless of the metric employed.®® Second, at their worst,
cartels can have a profound impact on individual’s welfare and may even be able to
impact the economy in the aggregate.



3 Mergers

We now turn our attention to the recent research on the antitrust treatment of mergers.
Here, we focus primarily on horizontal mergers between firms selling substitutable
goods.”* The merger of two car manufacturers (for example, a merger of the Ford
Motor Company and Daimler AG) would be horizontal in nature. We also consider
work relating to vertical mergers. The merger of a car manufacturer and an auto-parts
supplier would be an example of a vertical merger. A vertical merger is distinct in that,
often, the products being sold by the merging parties are in some way complementary.

To cement ideas, let us focus on horizontal mergers and consider Fig. 6, which
considers the impact of a merger in a three-firm Cournot market, following the analy-
sis of Farrell and Shapiro (1990).”> The three firms have different marginal costs and
no capacity constraints. Firm 1 has the lowest marginal cost at M C. In the absence
of a merger, the market clears at a price of P and a combined quantity of Q.

- ~
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FIGURE 6 Mergers in Cournot equilibrium (Farrell and Shapiro, 1990).

Notes: Welfare costs are indicated by solid shading. Welfare benefits are indicated by
hatched shading.



CHAPTER 12 Collusion, mergers, and related antitrust issues

problems discussed in the earlier sections on collusion.'”’ Indeed, as Stigler (1964)
notes,

Collusion of firms may take many forms, of which the most comprehensive is out-
right merger.

Given that, in the absence of any efficiencies, a merger and a cartel may look very
similar, 1t is striking that the literature, and policy, tend to position the two phenomena
quite differently: cartels are invariably viewed as deserving more severe regulation,
presumptions, and punishments.'?!-'0?

To the extent that the differential treatment of mergers and cartels has a foundation
in economic research, it ideally should rest on a conceptual and empirical foundation
establishing some appropriate magnitude, and frequency, of efficiencies (broadly de-
fined). In the discussion that follows we begin by reviewing the recent contributions
to this foundation. There is clear evidence of some mergers leading to efficiencies,
but the literature is surprisingly thin given the central position efficiencies have in
how we think about mergers.



Another distinguishing feature of merger regulation is the existence of reporting
thresholds and, closely related, safe harbors. Mergers that involve payments above
certain values are reportable in most jurisdictions, while those falling below the
threshold values are not required to be reported to antitrust authorities. Hence, some
mergers receive little scrutiny. The impact of these thresholds on the evolution of
market structure and the administration of antitrust regulation has been a topic of
important work. Similarly, certain types of acquisitions are exempt from scrutiny,
most commonly those that are for purely passive investment purposes. Recent work
has suggested that these exemptions may deserve further examination. Lastly, HHI
thresholds can have a significant influence on subsequent enforcement, and have been
the focus of important recent research. In Section 3.2 we collect the research on these
institutional features of the regulatory landscape as it applies to mergers. This re-
search collectively questions the way our current enforcement institutions determine
which mergers require rigorous scrutiny.



3.1 Efficiencies and other mitigating factors

As noted above, in the absence of efficiencies a merger might look like a particularly
efficient way to implement collusion. Given this, well-founded merger policy should
rest on a foundation that establishes that, as a general matter, it is not merely fanciful
to think that efficiencies may arise from mergers and, ideally, that these efficiencies
occur commonly enough to warrant the differential treatment of mergers and car-
tels. The literature is surprisingly sparse on both these points.'"* Surprisingly little
progress has been made in providing empirical characterizations of merger-specific
efficiencies. However, there is now at least some empirical basis for claiming that
efficiencies may arise from mergers.

Two studies, Ashenfelter et al. (2015) and Braguinsky et al. (2015), provide the
clearest examples of merger-specific efficiencies leading to the kinds of increases in
productivity that might, plausibly, lead to pro-competitive outcomes.'”” Ashenfelter
et al. (2015) begin by noting that “there 1s very little direct empirical evidence that ef-
ficiencies can offset the incentive to raise prices. This lack of direct evidence is likely
due to the inherent difficulties in measuring if (and by how much) mergers lower
firms’ marginal costs.” They then leverage scanner data to examine the 2008 Miller-
Coors joint venture (effectively, a merger for the purposes of the United States) in
the US brewing industry.'”® The basis for claiming efficiencies in this instance was
a reduction in shipping and distribution costs - Coors brewed beer in two locations,
while Miller had six locations where they brewed. By expanding Coors’ production
into Miller plants, beer could be brewed closer to many of the 48 relevant regional



Braguinsky et al. (2015) examine the Japanese cotton spinning industry from
1896 to 1920. During this period, 73 acquisitions occurred in a period of marked
industrial growth and consolidation. Using extremely detailed data on plant inputs
and outputs, Braguinsky et al. show that more profitable firms tended to acquire less
profitable firms, despite acquiring and acquired firms having similar physical produc-
tivity. Interestingly, little evidence 1s found of market power contributing to higher
profitability post-merger. Instead, the evidence points to acquired firms improving in
inventory management, accounts receivable, and capacity utilization.'*® Essentially,
the acquired firms tended to have better capital but were using it less effectively,
hence post merger productivity rose. The pattern in the data indicates that merger
activity can have an important role in allocating the means of production to those
managers with the greatest talent in using them. This can contribute to increases in
the aggregate productive efficiency of the economy. Indeed, during the time stud-
ied, the Japanese cotton spinning industry experienced average annual productivity
growth of 2.5 per cent.'"”
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4 Merging Firms' Model Interna

Publish

Although both parties used equation (3) as the basis of their econometric work, the price change generated

by the merging firms was substantially lower than that estimated by the government.

Looking at the specific models estimated will provide a basis for understanding the difference in estimates.

1 1 1 1 (=)

This theory of local competition was adopted by the merging firms, and implemented using distance (or

circle) measures of competition. Equation (4) represents the pricing equation they employed.

log(p,) =at; + 2.7, * D, + 2.[0,,D5,, +6,.D10,, +6,.D20,,]
t z
(4)

+Z [0,.log(Store5,, ) + 05, log(Storel0,, ) + 0, log(Store 20,,)] +¢,,, (4)
where D5y, D10y, and D20;; are dummy variables equal to one if retailer does not have a store within 5, 10,
or 20 miles, respectively, of store i, and Store5;;, Store10;;, and Store20;; are equal to the number of retailer
Z's stores within 5, 10, or 20 miles, respectively, of store i. This model allows competing retailers' stores to

have a different effect on a given Staples store's pricing depending on the distance between the

competitor's store and the Staples store.






