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1 Introduction

“[Hjumans have a more complex motivational structure and more capability to solve
social dilemmas than posited in earlier rational-choice theory” summarized Ostrom
(2010, p. 664) her decade-long research on shared resources, also captured by the
term ‘governing the commons.” While many strands in economics already used this
perspective of human action, it is not yet widely applied in the study of the organization
of cartels between firms in industrial organization. Their complex organizations are
commonly simplified to firms ‘1’ and ‘2’ as, for example, in the collusion section of Hal
Varian’s standard textbook (1992), and find themselves in a prisoners’ dilemma.

The approach provides precious insights, but, still, many puzzles on cartels have
been remaining unsolved. Shifting the focus towards the organizational aspects of car-
tels that are often reasonably simplified away for the sake of a parsimonious model
may enrich the understanding of these complex social constructs. In this paper, I
borrow from the Ostromian ‘governance of the commons’ framework the concept of
common pool resources as a hybrid of private and public goods. Equipped with that, I
demonstrate that corporate cartels, particularly their excess profits, can be considered
common pool resources, with firms being both creators and users. The excess prof-
its caused by collusive agreements form an actual resource flow that gets ‘overused’
once one firm deviates, in the sense that it collects the otherwise shared profits as a
whole. While joint profit maximization of cartel members anything but new (Stigler,
1964), this approach goes one step further. Furthermore, internal transfers to address
variations in intertemporal evaluation may become common pool resources again.

The core purpose of this exercise is to change the understanding of a collusive agree-
ment as a ‘prisoners’ dilemma’ towards a ‘common pool resource dilemma.’ It shall not
only shift the focus of analysis on the up-to-now often overlooked internal governance
issues of collusive structures. Moreover, the prisoners’ dilemma inevitably builds upon
rational mistrust and cheating, the common pool interpretation puts cooperation in

the center of its analysis.



The management of common pool resources is often entirely or at least to some
extent self-governed (Ostrom, 2002). Cartels are a particular case in that domain. Due
to their illegality, nearly everything within the organization of the colluding practices
is self-governed and needs enforcement mechanisms that do not rely on the public legal
infrastructure. Hence, this paper contributes not only a novel interpretation of cartels
but also suggests cartel studies as a way to understand how self-governance evolves
absent laws and regulations. The approach corresponds to work on the governance of
criminal organizations such as prison gangs (Skarbek, 2010) or actual piracy (Leeson,
2007). But corporate cartels are somewhat different. Even though they are illegal
in all Western jurisdictions, they operate within a legal business environment and
involve people who are usually not criminals. This distinguishes the setting from the
abovementioned examples in a ‘fully criminal’ environment.

At first appearance, corporate governance of cartels might not appear as an issue
of political economy or public choice, two characteristics locate it in the center of
them: One does not only observe concentrated benefits and dispersed costs, but the
behavior of the agents involved in managing a collusive agreement can be understood
as a rational choice in a non-market arena. Applying the structure of Lessing (2021),
the paper addresses the ‘inner circle’ of criminal governance, namely the organization
of the criminal undertaking itself. Doing so adds to several strands of the literature.
First and foremost, it contributes to the novel interpretation of collusive profits as a
common pool resource.

Close to my work is Holcombe (2014), who interprets transitional profits as a com-
mon pool in the context of entrepreneurship and incentives for innovation. Even though
this goes in a somewhat similar direction, there exist notable differences between this
reading and mine as cartel profits satisfy the definition of a CPR much more than just
excessive profits, which I will elaborate on in more detail later. Thomas (1992) exam-
ines the stability of cartels exploiting a CPR — however, he considers the actual resource

as the shared pool, not the profit stemming from the collusive agreement on how to



sell this resource. Both Ellis (2001) and Mason and Phillips (1997) discuss how collu-
sive agreements can be optimal for the extraction of CPRs by setting the institutional
framework in a way that monopoly mimicking joint optimization is most attractive for
the participating firms. Thus, interpreting the collusive profit itself, generated by a
cartel, as a common pool resource has not been done so far.

The paper also adds to research in industrial organization that studies what hap-
pens organizationally within cartels in more detail. Already in 1976, Osborne (1976,
p. 843) noted that “ [tJhough it [the cartel] can solve its problems in principle, it might
nevertheless fail to solve them in practice”, which hints at the wedge between theoret-
ical incentive constraints and its practical implementation. More recently, Martin and
Schmal (2021), for example, look at internal compensation schemes of the involved
firms in case incentives to collude differ. Bigoni et al. (2015) show in the lab that
leniency programs to break up cartels work by sowing distrust among their members.
Nevertheless, such work does not address the organizational characteristics of actual
cartel governance. Research on these issues rather happens in criminology (Jaspers,
2017, 2019) and sociology (Baker & Faulkner, 1993). Schwalbe (2013) discusses differ-
ent internal organizational structures in response to leniency schemes.

Last, my work addresses economic inquiries to common pool resources more gener-
ally. Among others, early theoretical work has been done by Smith (1968) and Brown
Jr (1974), applied work, e.g., by Grafton et al. (2000) and Huang and Smith (2014).
Overall, the understanding of firms as governance structures has already been pro-
posed by Williamson (2002) — nevertheless, the mechanical perspective is still widely
prevalent in industrial economic research on cartels.

The remainder of the paper is structured as follows. Section 2 derives why cartels are
common pool resources. Section 3 sketches a simple toy model that includes individual
discount factors of different managers within a two-firm cartel, which shall amplify the
governance dimension of cartel organization, can itself generate further common pool

resource settings. Section 4 concludes.



2 Cartels providing a common pool resource

“The classic models have been used to view those who are involved in a prisoner’s
dilemma game or other social dilemmas as always trapped in the situation without
capabilities to change the structure themselves. This analytical step was a retrogres-
sive step in the theories used to analyze the human condition. Whether or not the
individuals, who are in a situation, have capacities to transform the external variables
affecting their own situation varies dramatically from one situation to the next. It
is an empirical condition that varies from situation to situation rather than a logical
universality” (Ostrom, 2010, p. 648).

This critique of the established interpretation of the exploitation of jointly used
resources was placed by Elinor Ostrom in her Nobel laureate lecture in 2009. It can be
expanded to corporate cartels as they are often understood as rather binary: Either,
firms benefit from sticking to a cartel more than deviating from a collusive agreement.
In that case, the cartel will last forever (ignoring external discovery). Otherwise, in
some present or future periods, cheating on the other cartel members will be more
attractive than colluding. In that case, all firms anticipate this behavior, and by game
theoretic backward induction, they will cheat already in the present.

Leaving aside that this is a broad-brush summary of the classical economic ap-
proach, it highlights an enormously expansive array between these two corner solutions.
They rely on the active involvement of the cartel members, of the individual agents
that are involved, not only the abstract firm entities. As stated by Ostrom, they may
be able to transform external variables and are not ‘forced’ to obey their values. All
these considerations lead to the insight that the ‘prisoner’s dilemma’ approach predom-
inant in the literature may be too limited to capture the wide range of human action
in corporate cartels. Therefore, I propose the ‘common pool resource’ interpretation

as an alternative starting point and the underlying axiom of research on collusion.



The core functioning of cartels' is well-known since the seminal paper of Stigler
(1964): Firms collude to jointly optimize prices and quantities in order to maximize
their profits. By doing so, they act as if they were a monopolistic supplier of the
good(s) they provide. This paper goes one conceptual step further. I show that from
the joint maximization of profits emerges a common pool resource, namely the excess
profits relative to the competitive solution.

As outlined by Gardner et al. (1990), CPRs are natural or man-made resources that
make it costly to exclude users from exploiting them. It is often said that they cause a
prisoner-dilemma-like problem of a persistent incentive to overuse the CPR (Gordon,

1954).% For this problem to exist, Gardner et al. (1990) specify several criteria:

1) Substractability of the resource, e.g., the stock of fish in a pond that can only be

harvested by one fisherman and not many.

2) More than one user — there must be more than one participant in the exploitation

of the resource.

3) Suboptimal outcomes — the optimal behavior of the participants collides at least

In some situations.

4) Constitutionally feasible alternatives — the participants are able to arrange an
outcome that is currently not reached but more efficient than the status quo and

constitutionally viable.

The first two conditions are immediately applicable to cartels as the ‘resource’ of (ex-

cess) is obviously substractable in its character (1).® In addition, a cartel consists

IThis paper focuses on — in general — illegal collusive agreements of firms as this is widely con-
sidered welfare-decreasing in economics. Therefore, many countries have introduced laws to forbid
such practices. In contrast, organizations such as the OPEC or sports leagues (e.g., the US NFL or
NCAA, see Hovenkamp & Leslie, 2011; Sanderson & Siegfried, 2018) as well as conglomerates in so-
cialist countries — even though very different — can be considered as legal forms of cartels for different
reasons. However, legal entities are outside of the scope of this analysis.

2However, Cole and Grossman (2010) and Cole et al. (2014) note that what has been initially
called the ‘herder problem’ of the tragedy of the commons by Hardin (1968) is far more complex
than a plain prisoners’ dilemma problem due to the possibility to communicate and the plethora of
behavioral opportunities that arise from that.

3Note that common pool resource require substractability but not excludability. This is particularly



by definition of more than one firm (2). Also, every participants needs to obtain a
non-zero share of the excess profits in order to stay within the collusive agreement.”

The latter two conditions distinguish a bare CPR configuration from a CPR dilemma.
From the perspective of a cartel of firms, the condition (4) actually implies the pres-
ence of a cartel as under this artificial monopolization of the firm behavior (by joint
profit maximization of the cartel members) already the best set of feasible alternatives
is realized. Here, the challenge for the stability of a cartel is caused by condition (3) as
only under the regime of collusive behavior a better alternative — at least in a one-shot
game —, namely deviation from the collusive agreement, exists. Hence, either condition
(3) or (4) can be satisfied at the same time. Only if (3) holds and (4) is already
reached, one can speak of an ideal cartel.

Looking at firm cartels, it might appear odd in the first place to consider it a
resource such as fish, forests, or groundwater basins. Cartels as collusive agreements
of firms are undoubtedly a governance structure. Nevertheless, one can interpret a
cartel’s excess profits — compared to the profits under full competition — as such a
CPR. In addition, Ostrom and Walker (1997, p. 40) define a CPR more broadly as
“jointly accessed or appropriated goods [that] involve both a facility and a flow of
services (or use units) from that facility.” In the case of cartels, the flow is captured
by the flow of additional profits (compared to the competitive market outcome). The
‘facility’ is a bit more ambiguous as there is no equivalent to, say, a herd or a pond of
water. However, the governance structure of a collusive agreement might be considered
as such a facility as this enables the flow (of extra profits) to be generated.

To make the case of additional profits caused by collusion clearer, take the extremely

relevant for partial collusion, in which some firms within a market collude but others do not and
compete. Here, it could be the case that bystanders benefit from the higher price level generated by
the joint profit maximization of the colluding firms without belonging to the cartel. This does not
question the assumption of substractability (1), but would potentially undermine excludability, if it
was required.

40ne objection to that may be a partially cartelized market in which a firm is not officially part of
a collusive agreement but acts in accordance to tacitly benefit from the generally higher price level in
that market. However, this particular case does not invalidate the proposition that there is more than
one directly involved firm necessary to form a cartel that goes beyond tacit coordination of behavior.



simple example of Cournot quantity competition with one homogeneous good, the
inverse demand function D(p) = 1 — p, and two competing symmetric firms with
constant per unit production costs ¢. Due to the duopoly Cournot setting, there
already market power that leads to positive profits even in the competitive setting,

namely 7 per firm. Collusion among both firms, however, would lead to

comp __ (1—c)?
i -9

coll — % as both firms would adjust their respective

a collusive profit per firm =
sales behavior in a way that it equals monopolistic optimization. In a one-shot game,
this collapses to often mentioned prisoner dilemma, in which it is always reasonable to
deviate from the optimal collusive agreement. This is especially true as governance is
irrelevant in such a one-shot scenario.

In any case, D = C holds.” Returning to the criteria for such a CPR, the one-shot
game can already considered as a CPR dilemma situation. The whole ‘harvest’ of
colluding exceeds the aggregated competition profit, but the one-shot also embodies
the incentive to deviate and to exploit the fact that the other firm restricts its output
in order to create excessive profits. It is exactly the prisoner dilemma situation the
firms cannot escape, because economic rationality ‘forces’ them to offer the competitive
quantity.

Turning towards a dynamic setting with infinite periods, the CPR character be-
comes already in the common understanding of cartels clearer. Here, the key element
is the repeated occurrence of (excessive) collusive profits relative to a single deviation
profit, which is higher in one period, but causes a punishment phase, which causes
lower profits in order to deter cartel members from deviating. The base assumption
is often a grim-trigger strategy that implies a permanent reversion to the competitive
equilibrium price (py) once a deviation happened (Friedman, 1971). Even though ex-
periments have shown that individuals might rather play less aggressive strategies that
encompass shorter punishment periods, such as tit-for-tat strategies (see, e.g., Wright,

2013), the grim trigger assumption may also be interpreted as a cartel breakdown once

5This also holds for different market specifications such as Bertrand competition.



a defection is observed, which is conceptually different to an (infinite) punishment
phase within a continuing collusive agreement. In any case, the center of the analysis
is the critical discount factor & for future profits that determines, in combination with
the members’ discount factors whether a cartel will be stable or not.

Generally, a discount factor § > § must be prevalent to maintain collusion. As
such, all four conditions for a common pool resource dilemma are met. In a market
with limited demand, profits are subtractable (1), and there is more than one user of
the excess cartel profit as a cartel is, by definition, an agreement among at least two
firms (2). There are suboptimal outcomes, as undercutting the competing firms might
increase the profits of one firm but harm the others (3). Moreover, colluding with each
other is a constitutionally feasible alternative (4). In that sense, a cartel is already a
‘superior’ governance structure that optimally exploits a market and its customers by
‘harvesting” maximum profits.

Essentially, it is the firm’s incentive compatibility constraint that determines whether
discounted future collusive profits exceed the one-period deviation profit in the present
and future discounted competitive profits. The incentive constraint crucially depends
on the discount factor d, which captures how forward-looking the firms are. In the first
step, one can take J as given, for example, by assuming that it only captures the present
value considering the market interest rate or, more generally, the rate of return, i.e.,
0= ﬁ (see, e.g., Timmermann, 1995).% If so, one can assume market profits to be a
common pool resource that can be ‘overused’ by competition and ‘optimally” exploited
by collusion. Put differently, excess profits are ‘overused’ in the sense that they are
‘competed’ away. Thus, in complete contrast to usual CPRs, overusage is preferable
from a social welfare perspective. It remains an (at this point neglected) fact that total
welfare decreases with collusion. In contrast, understanding cartels as common pool

resources instead of prisoner dilemmata may emphasize the relevance of the internal

6This common understanding is, again, in conflict with reality in so far that a critical discount
factor is not necessarily completely exogenous but can be actively affected by the cartel members.
Taking it as a fully external factor may underestimate the members’ ability to adjust it and, by that,
to stabilize the collusive undertaking.



governance of collusive structures, which may lead to a better understanding of the
latter and, ultimately, to more successful cartel detection by competition authorities.

Nevertheless, this focus on the discount factor again neglects the governance dimen-
sion of cartels as it boils it down to a purely quantitative trade-off based on a static
measure of future orientation. Interpreting firms as ‘stakeholders’ of a common pool
resource they maintain via sticking to a price or quantity setting that increases profits
opens the perspective towards individual incentive constraints, personal discount fac-
tors, and endogenous future orientation. For example, collusive profits may increase
bonus payments of sales managers, which may make them even more willing to deviate
as soon as they have reached some personal income targets. The present focus on the
deviation-centered prisoner dilemma interpretation does not rule out such an analysis.
However, it is diametrically opposed to the common pool perspective as the latter fo-
cuses on the joint contribution and the cooperative efforts to maintain a cartel instead
of dismantling it.

To structure CPR situations, Gardner et al. (1990) suggest a distinction between
appropriation and provision problems. The former describes allocation issues, i.e.,
how to assign parts of a harvest or, in our case, profits to the participants. Provision
problems address the creation, maintenance, and avoidance of destruction of the CPR.
Both can be found in cartels. Appropriation problems arise, for example, in cases
of market sharing, i.e., when firms mutually assign exclusive rights to some markets
in order to avoid competition. On the other hand, provision problems may directly
address variables in the incentive constraint. Usually, cost asymmetries are meant to
hinder collusion (Miklos-Thal, 2011) while, for example, the discount factor is another
driver that affects collusion.

One objection to this theory of excess profits forming a CPR is the question of
whether this turns into arbitrariness, as every profit exploits some market power based
on the assumption that perfect competition would lead to zero profits. Is market power

already a cartel? Take, for example, the case of the aircraft industry in which the US

10



firm Boeing and its European competitor Airbus form a duopoly among many types of
civil aircraft. The critical difference is the active coordination between the participants
of a cartel, which is not in place in a market with high entry barriers or other factors
that cause market power and, by that, positive profits. Coordinating behavior is the
key to separate one from another.

The coordination aspect is also distinctive from Holcombe (2014), who interprets
excessive but transitional profits as a common pool. These additional profits are con-
sidered transitional as they attract new firms to enter the respective market and to
compete these profits away. While this interpretation seems appealing in the first
place, it carries some problems that excess cartel profits do not comprise. First, even
though firms innovate to raise profits, the excess profits inducing other firms to join
is rather a by-product than the firms’ goal. In contrast, cartels deliberately create
this environment. Second, as mentioned beforehand, its creation and exploitation are
coordinated; this does not apply to general above-normal profits.

Third, a CPR comprises three elements: a facility that embodies a stock from which
a flow of resources can be drawn. In particular, the facility is meant to provide “the
conditions for the existence of a stock of resource units. This stock makes available a
flow of resource units over time” (Ostrom et al., 1994, p. 8). The flow of ‘resources’ is
the amount of excessive profits generated by joint profit maximization within a cartel.
The facility is the collusive agreement that enables the existence of these additional
profits. The stock itself is somewhat opaque in the case of corporate cartels. However,
the discounted sum of future excess profits could be the stock from which, each period,
an amount can be drawn. In total, these criteria fit surprisingly well the situation of
colluding firms.

Last, considering transitional profits as a CPR does not necessarily interfere with
the conditions proposed by Gardner et al. (1990) for a bare CPR situation but for

a CPR dilemma as condition 4 states that there must exist constitutionally feasible
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alternatives.” For transitional profits, this would imply that they become permanent.
However, without central planning, it is difficult to consider a scenario in which a
profit that gets traded away by incentivizing firms to enter remains intact as long as
the innovating incumbent does not form a cartel with all potential entrants, which,
however, would turn this transitional profit into an excess cartel profit.

As structured by Harrington (2012), collusive behavior can take three forms: First,
it may be explicit collusion via coordination built upon a direct coordination channel
such as meetings. Second, there is concerted action, i.e., when firms communicate
about direct action but have yet to come to a clear conclusion on how to behave.
For example, they might communicate plans or intentions to raise prices but do not
explicitly agree to set a price of x $. Last, there is conscious parallelism, which is also
often labeled as tacit collusion. This is the case when two or more firms consciously
raise prices or lower output without communicating with each other. A well-known
example also made by Harrington (2012) is the case of gasoline stations jointly raising
prices without actively agreeing on that behavior.

Nevertheless, the unifying factor of these three patterns is the active coordination
that happens either in parallel or jointly.® Hence, the additional profits that arise from
such coordinated behavior — whether or not it is explicitly done — can be considered
as a common pool resource.” To underpin this extensive verbal reasoning formally,
one can easily look again at the parsimonious Cournot competition scenario mentioned
beforehand, as this type of competition implies an oligopolistic market structure that
inherently embodies the issue of market power. Again, I assume an inverse demand

function of D(p) = 1 — p and one homogeneous good. Furthermore, I assume, as

"The distinction between a CPR situation and a dilemma lies in the question whether there exists
either no suboptimal outcome or there are no feasible alternatives.

8Therefore, Ivaldi et al. (2003) suggest to call ‘tacit collusion’ rather ‘tacit coordination,” at least
from a legal perspective.

9The last distinction to be made here is the requirement of at least two firms. As suggested in a
thoughtful comment, an excess profit can also be generated by a single firm exploiting an advantage
created by an information asymmetry. However, this implies no coordination as a single firm exploits
this situation. Only if some tacit or explicit agreement exists on turning this advantage into additional
profits does the information asymmetry lead to a CPR of the exploiting firms.

12



before, some per-unit costs ¢ < 1. As before, per firm profit under oligopolistic Cournot

competition is %(1 —c)%. Joint profit maximization, i.e., colluding, leads to the collusive

profit %(1 — ¢)%. In theory, perfect competition under poliypolistic competition would

lead to p = ¢ and, by that, to the perfectly competitive profit of 0. Thus, one can

decompose the collusive profit per firm in an oligopolistic environment as:

9 0 8 1
coll 2 2 2 2
=0 : polypolistic comp. market power common pool resource

One can quickly draw from this decomposition that the lion’s share of the collusive
profit of each firm can be related to the market power that causes positive instead
of zero profits (as captured by the first term of the RHS of eq. (1). However, the
difference between the collusive and the Cournot competition profit of 7—12(1 — ) is
precisely the common pool resource that is only generated by cooperation via collusion
and can be clearly distinguished from market power.!’ Of course, market power is a
necessary condition for a cartel as pure polypolistic competition would be unaffected if
two firms agree on joint profit maximization such that the number of actual different
firms decreases from N to N —1 as long as N is large enough. Still, eq. (1) proves that
market power is necessary but not sufficient for the establishment of excess profits as

a Ccominon pOOl resource.

3 Varying time horizons as incentive to overuse the
CPR

The time horizon is a, if not the crucial driver of cartel stability. But as discussed

already, since human beings are involved, the discount factor is not just a vehicle to

1

discount profits from future payment streams based on the rate of return, i.e., § = S

0Fquation 1 depicts the profit for each firm under collusion. Hence, the CPR comprises the
additional profit of both firms, i.e., 72—2(1 —¢)?. Tt is only technical convenience to split this evenly
among firms. In theor, this could be adjusted freely as long as every firm receives a non-zero share of

this extra profit.
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as in the finance literature. Understanding firms as actors (as in simplified models)
also ties in with this definition because such an entity, by definition, has an infinite
time horizon and only expected rates of return or interest rates are reasonable discount
factors. This changes once one allows humans to be involved in managing firms and
their engagement in cartels. Now, the discount factor  does not necessarily capture
only future returns but personal factors. The expected time until retirement might
be only one factor, but possibly a decisive one, as a cartel is unlikely to be beneficial
for the then-retired manager. This understanding of the discount factor also relates
to common pool resources more generally. Also, for fisheries, forests, or groundwater
basins (to name just a few), the level of projection of the involved agents affects their
behavior and the decision whether to overexploit a CPR.

Henceforth, in this section, I assume that the outcomes of previous rounds of col-
lusion may have affected the involved individuals differently. Their respective discount
factors necessary to maintain the cartel might have developed adversely across time
as there may be no common attribute of the community but agent-specific. Another
explanation might be the well-known present bias of individuals. As shown already
by Harrington (1989), such a scenario requires some kind of compensation for the firm
with the lower discount factor. This section uses a transfer scheme to demonstrate how
entangled such an instrument may become.

Working again with a duopoly of two firms, now with two heterogeneous agents
involved, one gets to the following incentive constraints. I label one involved agent as
A and define their discount factor for future profits as d 4. Then, the incentive constraint

to stick to the collusive agreement (LHS) instead of deviating (RHS) becomes:
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We label the second firm B and get the corresponding incentive constraint:

1 i d Op
COi > ev comp 3
1_5371— =7 + 1—537[_ ( )

Assume now that there exists within a group of N' > 2 colluding firms at least one
firm with an individual discount factor ¢; below the necessary threshold & while the
other agent’s discount factor exceeds it, i.e., 3{0;|d; < d < 8,4} Vi, j € {1,2,3,...,N'}
firms within the cartel.!'! In the simplest case of two agents A and B, I assume that
84 < 0 < &g, such that the manager of firm A has less interest in colluding because
the short-term deviation profit is more appealing to them than to the manager of firm
B. Hence, to sustain collusion, the manager B must offer an additional incentive to A.

There are many potential options considerable. I focus on a direct transfer 7 from
B to A as the most straightforward one.!? 7 is paid every period from agent B to A to
increase the LHS of A’s incentive constraint and compensate for the less forward-looking
stand agent A takes (for whatever individual reason). It transforms the incentive

constraints of both managers as follows:

Firm A
> ev comp
1_5A(7T +T)_7T +—1_5A7T (4)
> 5A (,ﬁcomp . ﬂ_dev) + 7_(_dev . Wcoll
1 ] —
<0 >0
Firm B :
1 1l d 6B
(g0t __ > €v _ b __comp
L (5)

T S 5B (Wdev - 7_‘_comp) + ,/Tcoll - 7_‘_dev
| N | | — |
>0 <0

HIn case § < §Vi € N, there is either no collusion possible (<) or no problem in maintaining
collusion (>). I compute here the most parsimonious case for N' = 2, but it is trivial to see that the
underlying mechanism also holds for larger values of N.

12Tn contrast, Harrington (1989) considers varying sizes of the joint profit shares to compensate for
differences. Economically, transfers paid from the profits obtained or assigning different profits shares
in the first place collapses to the same qualitative results.
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From that follows right away for the optimal transfer 7:'3

= [(5A(7rcomp o ﬂ_dev) 4 ,/Tdev o 7_rcoll)’ (6B(,/Tdev o ,/Tcomp) 4 ,/Tcoll _ ﬂ_dev)] (6)

9.0 = 54l T4
964 o

0
ET>O = opl 71

It is trivial to see that the optimal transfer 7* becomes a function of both discount
factors, i.e., 7(04,0p). It, in turn, embodies the common pool resource character of
the excess profits of cartels. All parties want to adjust profit factors — in this case, a
transfer — in their favor. While both entities share the same interest, namely reporting
a lower individual discount factor than actually being the case, this has countervailing
effects as a lower discount factor for the present-biased firm would further increase 7.
In contrast, for the more forward-looking firm, it would decrease 7. If they do not
coordinate on truthful reporting, it may lead to a race to the bottom, reflecting some
overexploitation of the CPR. Put differently, the presence of private knowledge about
the individual discount factor creates an ‘information revelation problem’ (Whinston,
2006, ch. 2).

The scenario in which both agents find themselves is directly related to the four
conditions of a CPR dilemma as outlined in Section 2. The transfer is substractable (1),
with two involved entities, the sender and the recipient of the transfer, there is more
than one (2), the optimal behavior of both firms directly collides as the derivatives in
eq. (7) show, and, last, there exists a constitutionally feasible option when the firms are
actually able to agree on a value for 7 that satisfies both firms’ incentive constraints as
shown in eq. (6). Hence, such a transfer can be considered an aspect of firms’ overall
CPR challenge when organizing a cartel. By that, one gets a nested CPR setting in
the sense that organizing the transfer is necessary to reach the beneficial outcome of

joint profit maximization within a cartel setting.

13In the appendix, I formally show that both boundary conditions are positive and that the condition
on firm B constitutes the upper and the one on firm A the lower bound for a reasonable set of {d4,5}.
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But 7 being a function of both discount factors is not the only issue in this scenario.
Different from the varying profits, one can reasonably argue that discount factors are
private knowledge and can be strategically reported. It is trivial to grasp from the
partial derivatives that both firms are incentivized to claim §; < § as the firm with
the lower discount factor is interested in maximizing the transfer while the other firm
wants to minimize it. However, it still holds that both firms want to collude. It creates
a multilevel area of tension between the involved agents.

Translated into the situation within a cartel negotiation, it implies that the involved
managers must disclose, for example, career paths or personal information that may
indicate that an individual has a particularly low discount factor. At the same time,
game theory suggests that the firms still need, to some extent, to rely on an infinitely
repeated game, as subgame perfection in a finite game suggests that no cartel can
establish itself in the first place (due to — assumed — backward induction). This whole
setting also may theoretically support why many groups of involved managers in a cartel
are found to be highly homogeneous regarding demographics (Haucap & Heldman,
2023). As one cannot know the actual discount factors of the other members, one
has to make assumptions about a distribution. While homogeneity may not affect the
mean of the distribution, it might change the dispersion and certainty over a reasonable
range of the actual discount factor.

The nested structure of these CPR dilemmas seems to stabilize cartels. Levenstein
and Suslow (2011) point out that internal compensation schemes are related to a longer
duration of cartels. It may be the case that the initial commitment to such a scheme
makes it easier to also commit to the overall cartel. It is plausible given the fact that
such schemes often imply some kind of documentation and institutional arrangements
that already constitute law violations. Once the first step into illegality is taken,

another step may be less challenging for the individuals involved.
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4 Conclusion

“A market is not competitive by assumption or by construction. A market becomes
competitive” stated Buchanan (1964, p. 218). Rephrasing it for the case of corporate
cartels, one may say that several firms are not colluding by assumption or construction.
These firms become a cartel. And they remain a cartel, which does not need to be
a stable equilibrium but the result of permanent internal governance actions. Both
market characteristics as well as cartel characteristics that are not directly related
to the governance dimensions have already been widely explored as (de)stabilizing
factors of cartels (see, e.g., Asch & Seneca, 1975; Frass & Greer, 1977; Dick, 1996;
Symeonidis, 2003; Levenstein & Suslow, 2006, 2011). But the process, the governance
of cartel formation and maintenance, is hitherto underexplored. Therefore, this paper
emphasizes the complexity of internal cartel organization and discusses aspects of the
governance of cartels and its evaluation. It is an attempt to shift the focus away from
cartels as prisoner dilemmata towards cartels as CPRs. This shall also contribute to a
widening of research on cartels after the focus of this strand of the literature appears
to have narrowed in the past two decades (Schmal, 2023).

First of all, the excess profits deliberately created and the sole purpose of these
undertakings of a cartel can be considered a common pool resource (CPR). By making
use of the four criteria for a CPR dilemma to exist as defined by Gardner et al. (1990),
I formally show that excess cartel profits fall under this definition and are distinct
from market power in oligopoly market environments in general. This interpretation
enables the researcher to look at collusive agreements using a governance prism that
emphasizes much more the mutual dynamics among firms than the prisoner dilemma
metaphor.

[ illustrate the governance dimension with a toy model that assumes different future
orientations due to variation in personal circumstances causes a cartel to face, even in
a highly simplified environment, multiple additional factors to consider. The person

with a higher focus on the present (lower discount factor ) raises the necessity of
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compensation, which could not only take the form of a plain payment but also non-
monetary incentives that personally motivate them to stick to the cartel. However,
the transfer crucially depends on the internal communication and coordination among
the colluding firms and their managers. Furthermore, such an internal compensation
scheme may itself be considered as common pool resource, which links it to the starting
point of this work.

Overall, the novel interpretation of corporate cartels as common pool resources
opens up many new directions of research on these kinds of criminal governance
schemes, which may contribute to improved detection techniques for competition au-

thorities.
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5 Appendix

As stated in Section 3, it shall be shown that the boundaries for the optimal transfer
7* as shown there in eq. (6) are both strictly positive. Hence, it has to be shown that
7>0and 7 > 0.

For T:
0 < 5A(,n_comp . 7_[_defu) + 7.{_dev o ﬂ.coll

The lowest value for 7™ is 1°°™P = (), e.g., in a Bertrand competition setting as used

in the example. Hence for this corner solution to hold, the inequality becomes:

0 < (1 o 5A)7Tdev . 7_{_coll

7_(_coll < (1 o 6A)7Tdev
1
1—44

7_(_coll < ,ﬂ_dev

The last inequality implies that the sum of discounted future profits is lower than the
one-time present deviation profit. This only holds iff 4 < 4.

For 7:

0 < 5B(Wdev - 7rcomp) 4 ,/Tcoll o ﬂ_dev

Next, I again assume 7" = (:

7T_coll > (1 - 5B)ﬂ_dev
1
1—-96p

7T_coll > 7_‘_dev

The last inequality implies that the sum of discounted future profits exceeds the one-
time present deviation profit. This only holds iff 55 > 4. Both conditions collapse to

54 < 0 < 0. This is exactly the condition imposed by definition for the computed toy
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model.
Last, it has to be checked that §4 (7™ — gdev) 4 qdev — qeoll < §p(dev — geomp)
greoll — pdev ¢ ensure that the LHS is the lower bound of the interval and the RHS the

upper bound.

5A (,Ncomp . ,ﬂ_dev) + Wdev . 7_(_coll < 5B(7_(_dev . Wcomp) + ,ﬂ_coll o 7Tdev

(5A + 5B)(7Tcomp _ ,ﬁdev) S 1(7rcoll . ﬂ_dev)

5A + 53 < 7.(.coll _ ,n_dev
2 — qeomp _ ﬂ-dev

As, by definition, ; € [0, 1] holds, one can check the corner solutions 04 = g = 0 and

04 = 6p = 1. I begin with the former condition:

Wdev Z ,/Tcoll

This holds always by definition, regardless of the additional assumption 7" = 0
being satisfied or not. Now, I turn toward the second condition. Second, for the upper

threshold 04 = dg = 1 the former inequality becomes:

reomp _ 7T_clev > 7_[_coll o 7l_dev.

cll must exceed the competitive profit w¢™ otherwise

This can never be the case as 7
there would be no incentive to collude in the first place and the market would be in
a competitive equilibrium. Thus, for 4, = dg = 1 the condition 7 < 7 does not hold.

In contrast, for 04 = dg = 0 it holds for sure. Hence, there exists a non-empty set of

touples {04,005} with ¢; < 1,7 € {A, B} for which the above condition is satisfied.
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