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Structural Approaches to Cartel Detection 
 
 

by Paul A. Grout and Silvia Sonderegger1

 
 
I. Introduction 
 
  
Cartels are agreements between firms with the aim of reducing the level of 
competition and increase prices and profitability. In modern times these agreements 
are frequently verbal, and may therefore be very difficult to detect. Although past 
evidence of cartel detection provides some indication of where cartels may exist, it 
would be helpful to understand more fully the factors that lead to cartel formation, in 
order identify the location of the cartels that have not yet been identified. Although 
many of the critical factors will depend on the specifics of the individuals’ involved 
and unique features of the case, there may be common economic factors that can help 
inform the process of deciding where to allocate effort in the detection process. This 
paper is concerned with this question.  

There are several ways to tackle the problem of cartel detection, and each has 
a role to play. It has become common to distinguish between structural and 
behavioural approaches, although the distinction is less clear than it initially may 
appear.2 While the former considers what characteristics of an industry increase the 
probability that cartels will arise or be sustainable, the latter asks what behaviour of 
the participants is likely to be associated with cartels. Competition authorities cannot 
investigate every possible market equally intensively and will therefore typically use 
both types of information. The aim of this paper is to highlight some of the main 
lessons that arise from structural approaches to cartel detection. The paper is in 
divided in two sections. The first section provides a detailed non-technical overview 
of the theory literature; the second section discusses the lessons that can be drawn 
from case studies and statistical approaches.  

The primary reason for providing a detailed account of the existing theoretical 
literature is that this literature is able to sidestep a major problem that plagues both the 
behavioural and structural approaches, namely that of sample selection, and so is 
particularly helpful in this context.3  

The sample selection problem arises because of the limited evidence that is 
available to researchers. Using case studies and statistical approaches to identify 
structural or behavioural characteristics that are associated with cartels requires 
separation of cases of cartelisation from cases where there are no cartels. But there is 
scant evidence on cartels that have not been discovered. What we have is a series of 
successful (and some unsuccessful) legal cases from which to draw our conclusions. 
Hence, we are almost certainly faced with a sample selection bias. To use a labour 
force analogy, the process is similar to one where a researcher tries to understand the 
causes of unemployment from a data set where most of the unemployed individuals 

                                                 
1 Department of Economics, University of Bristol, and CPMO. E–mails: P.A.Grout@bristol.ac.uk; 
S.Sonderegger@bristol.ac.uk. 
2 See also Harrington J. (2006): “Detecting Cartels”, in Buccirossi P., ed., Handbook in Antitrust 
Economics, MIT Press, Massachusetts, for a discussion of this distinction. 
3 Another reason is that non-technical surveys of the implications of this literature are not readily 
available in the law literature.  
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have been wrongly classified as employed. To assess the problems that the researcher 
faces, it clearly matters a great deal whether the misclassification is random or not, as 
it will be much easier to draw reasonable conclusions from the evidence if 
misclassification is random. In the case of cartels random discovery is almost 
certainly unrealistic, so when inferring evidence from case studies and statistical 
approaches we face a problem that is not present in theoretical analysis.  
 
 
II.  Theoretical insights  
 
 
1. Introduction 
 
 
The theoretical literature on cartels is primarily concerned with the identification of 
the conditions that allow independent firms to implement jointly determined outputs 
and prices without resorting to explicit agreements. For this purpose, economists have 
borrowed from the theory of repeated games. The analogy with repeated games arises 
because cooperation requires single firms to depart from their myopically optimal 
actions. In the absence of legally binding agreements, cooperation in the present may 
therefore only be sustained by the threat of future punishment in the event of a 
deviation. Hence, in economic theory firms can maintain collusive prices only if they 
can credibly threaten to punish deviations by aggressive competition in the future. 
Clearly, this presupposes repeated interaction. 

At the most general level, the sustainability of collusion depends on the 
interplay between the size of the (short-lived) gain that can be obtained by deviating 
from the collusive agreement, and the (long-run) opportunity cost of the resulting 
reversion to non-cooperative interaction (punishment).4 In particular, collusion is 
sustainable only when the potential short-term gain from a deviation is outweighed by 
the long-run losses from a price war. This is more likely to be the case whenever the 
firms’ preference for present as opposed to future profits is not too high and the 
likelihood and speed of retaliation after a price cut are high. 

In what follows, we review the industry characteristics that the literature has 
singled out as being relevant when assessing the sustainability of tacit collusion 
within a market. 
 
 
2. Number of firms  
 
 
A small number of market participants is generally thought to increase the likelihood 
of collusion5, for several reasons. First, having a small number of participants makes 

                                                 
4 Friedman J. (1971): "A Noncooperative Equilibrium for Supergames", 28 Review of Economic 
Studies 1, was the first to study cooperative equilibria sustained by the threat of future punishment 
(trigger strategy equilibria).  
5 See for instance Tirole J. (1988): The Theory of Industrial Organisation, MIT Press, Massachusetts, 
p. 242, and Bain J. (1956): Barriers to New Competition, Harvard University Press, Cambridge, 
Massachusetts. 
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it easier to find a consensus over the modalities of the collusive agreement.6 Second, a 
small number of participants make deviations from the collusive agreement easier to 
monitor.7 Third, as the number of firms increase, each firm gets a lower share of the 
market. This has the effect of both increasing the appeal of deviations and of 
decreasing the fear of punishments, hence making collusion harder to sustain. 
 
 
3. Entry barriers 
 
 
If entry barriers are low, high prices in the present will attract new competitors in the 
future. This decreases the future gains from collusion, and therefore makes 
punishment less costly.  
 
 
4. Capacity constraints and excess capacity 
 
 
The role played by capacity constraints on the feasibility of cartels is ambiguous. On 
one side, a capacity constrained firm has less to gain from undercutting its rivals, as it 
is able to accommodate only a fraction of the extra demand this would generate. On 
the other side, however, capacity constraints limit firms’ retaliatory power. This is 
because the strongest penalty that firms can envisage is to produce at full capacity. So 
we have two effects that go in opposite directions. 

Brock and Scheinkman (1985)8 provide a good illustration of this ambiguous 
effect. Within a symmetric setting – where all the firms in a market have the same 
capacity constraint – these authors show that a non-monotonic relationship exists 
between cartel sustainability and the size of the capacity held by each firm. When 
industry capacity is sufficiently small, the deviation-inhibiting effect of capacity 
constraints dominates. This implies that adding additional capacity makes collusion 
harder to sustain. When industry capacity is sufficiently large, on the other hand, the 
punishment-reducing effect of capacity constraints dominates. Adding additional 
capacity, therefore, makes collusion easier to sustain. 

Compte et al. (2002)9 analyze the effect that asymmetries in capacity 
constraints have upon the sustainability of cartels, focussing on the joint impact of 
asymmetry and aggregate capacity. Their findings share some similarities with those 
by Brock and Scheinkman (1985); the introduction of asymmetric capacities hinders 
collusion when aggregate capacity is limited, but favours it when aggregate capacity 

                                                 
6 The underlying idea is that a higher number of firms might increase the likelihood of asymmetries 
(e.g. of costs) among the participants. See also the section on cost asymmetries/quality differences 
below. 
7That is, market transparency may be greater when there are only few firms operating in the market. 
See also the section on market transparency/private information below. 
8 Brock W. and Scheinkman J. (1985): "Price Setting Supergames with Capacity Constraints", 52 
Review of Economic Studies 371. See also Abreu D. (1986): "Extremal Equilibria of Oligopolistic 
Supergames", 39 Journal of Economic Theory 191, and Lambson V. (1987): "Optimal Penal Codes in 
Price–Setting Supergames with Capacity Constraints", 54 Review of Economic Studies 385. 
9 Compte O., Jenny F. and Rey P. (2002): "Capacity Constraints, Mergers and Collusion", 46 European 
Economic Review 1. See also Lambson V. (1995): "Optimal Penal Codes in Nearly Symmetric 
Bertrand Supergames with Capacity Constraints", 14 Journal of Mathematical Economics 1. 
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is large. This has interesting implications for assessing the impact that horizontal 
mergers may have upon the likelihood of collusion within a market. 

While the effect of capacity constraints upon the sustainability of collusion is 
ambiguous, the literature is less ambiguous on the necessity to hold excess capacity in 
order to support collusion in the presence of capacity constraints. Davidson and 
Deneckere (1990)10 explicitly model the firms’ choice of scale of operation, and find 
that excess capacity is carried in all collusive equilibria. This is because, unless excess 
capacity is held, deviations from the collusive scheme cannot be punished, and 
collusion cannot be sustained. In this setting, therefore, large capacities are a 
necessary condition for collusion to occur. 

In practice the effect of capacity constraints may be difficult to assess. This is 
because periods of unexpectedly low demand typically result in depressed production, 
– and therefore in lower capacity utilization. As a consequence, it may be hard to 
disentangle the effect of demand decline from that of excess capacity in favouring 
cartel formation11. 
 
 
5. Demand/demand stability 
 
 
In a classic article, Rotemberg and Saloner (1986)12 explore the response of 
oligopolies to fluctuations in the demand for their product. Taking a simple but 
illustrative view of the business cycle, they assume that the level of market demand is 
determined in an independent fashion each period, so that the expected level of future 
demand is independent of the current demand level. This ensures that the expected 
cost of punishment is independent of the present state of demand. Today’s demand 
level, however, does affect the short-term incentive to cheat, since a price-cut is more 
attractive when demand is high. The implication is that, when demand is at a peak, 
collusion is harder to sustain.  

Haltiwanger and Harrington (1991)13 relax the assumption of demand 
independence across periods, and introduce a more realistic model of business cycle, 
where demand movements are cyclical over time. They show that the most difficult 
point of the cycle for firms to collude is when demand is at its highest. The intuition is 
that, when demand is at a peak, short-term gains from deviation are maximal, while 
the potential cost of punishment is at a minimum.  

Bagwell and Staiger (1997)14 extend the analysis to persistent business cycles 
– situations where demand movements are stochastic and persistent. They find that 

                                                 
10 Davidson C. and Deneckere R. (1990): "Excess Capacity and Collusion", 31 International Economic 
Review 521. A similar idea is also explored in Rotemberg J. and Saloner G. (1989): "The Cyclical 
Behaviour of Strategic Inventories", 104 Quarterly Journal of Economics 73, Benoît J.–P. and Krishna 
V. (1987): "Dynamic Duopoly: Prices and Quantities", 54 Review of Economic Studies 23 and Osborne 
M. and Pitchik C. (1987): "Cartels, Profits and Excess Capacity", 28 International Economic Review 
413. 
11 See Staiger R. and Wolak F. (1992): "Collusive Pricing with Capacity Constraints in the Presence of 
Demand Externalities", 23 RAND Journal of Economics 203. 
12 Rotemberg J. and Saloner G. (1986): "A Supergame–Theoretic Model of Business Cycles and Price 
Wars During Booms", 76 American Economic Review 390. 
13 Haltiwanger J. and Harrington J. (1991): "The Impact of Cyclical Demand Movements on Collusive 
Behaviour", 22 RAND Journal of Economics 89. 
14 Bagwell K. and Staiger R. (1997): "Collusion over the Business Cycle", 28 RAND Journal of 
Economics 82. 
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collusion can be more easily sustained if the expected duration of booms is 
sufficiently long, and that of recessions is sufficiently short. Moreover, transitory 
shocks make collusion harder to sustain, independently of whether the market is in a 
boom or a recession phase. 

Staiger and Wolak (1992)15 explore the response of collusive prices to 
changing demand conditions when firms operate under capacity constraints. In their 
setting, periods of unexpectedly low demand result in the emergence of excess 
capacity; as discussed above, this may destabilize the collusive agreement. 

Based on the above results, we draw the following conclusions. First, demand 
instability hinders collusion. This is because, with respect to the case where demand is 
stable at an average level, demand fluctuations tighten the requirements that ensure 
the sustainability of collusion. Second, demand growth facilitates collusion. This is 
because high future profits (generated by high demand) increase the opportunity cost 
of cheating in the present and therefore make firms more likely to collude. It should 
be however noted that this last prediction is conditional on entry barriers being 
sufficiently high. In the absence of barriers to entry, demand growth will trigger new 
entry in the market. This will, at least partially, counteract the collusion-enhancing 
effect of demand growth. 
  
 
6. Frequency of interaction and price adjustments 
 
 
Frequent interactions/price adjustments facilitate collusion by shortening the time of 
reaction to deviations from the collusive agreement. If the amount of time that must 
elapse before any deviation can be punished is long, the gains from deviation can be 
enjoyed for longer. This makes deviation more attractive. Moreover, a longer reaction 
time pushes retaliation further in the future. When firms discount the future, thus 
makes punishment less frightening. 

Snyder (1996)16 argues that the impact of frequency of interaction upon the 
firms’ ability to collude may be particularly important in the presence of large 
buyers.17 This is because large buyers can strategically concentrate their orders across 
time, in order to make firms’ interactions less frequent and therefore make collusion 
harder to sustain.  

Methods to make deviations from the collusive agreement more readily 
observable and more costly to implement include the imposition by manufacturers of 
resale–price maintenance on wholesale or retail resellers of their products18 or the use 
of “most favoured customer” clauses19 (requiring that the seller charge a buyer a price 
no higher than what it charges any other buyer). 
 
 

                                                 
15 Staiger R. and Wolak F. (1992): "Collusive Pricing with Capacity Constraints in the Presence of 
Demand Uncertainty", 23 RAND Journal of Economics 203. 
16 Snyder C. (1996): "A Dynamic Theory of Countervailing Power", 27 RAND Journal of Economics 
747. 
17 See also the section on buyer power, below. 
18 See e.g. Telser L. (1960): "Why Should Manufacturers Want Fair Trade?", 3 Journal of Law and 
Economics 86. 
19 See Cooper T. (1986): "Most Favoured Customer Pricing and Tacit Collusion", 17 RAND Journal of 
Economics 377. 
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7. Market transparency/private information 
 
 
The importance of market transparency in determining the sustainability of tacit 
collusion was first highlighted by Stigler (1964)20 and subsequently formally 
established by Green and Porter (1984)21 and Abreu, Pierce and Stacchetti (1986)22. 
The logic of the argument can be seen as follows. Suppose that firms are unable to 
observe demand conditions, and to monitor their rivals’ sales and prices. Moreover, 
assume that demand randomly fluctuates from period to period. In this setting, firms 
who register low sales are unable to establish whether this is the consequence of 
adverse overall demand conditions, or of secret undercutting by rival firms. How 
should they react?  

Suppose that after a period of low sales, firms do not modify their behaviour, 
and stick to the collusive price. This would eliminate any punishment for 
undercutting, and would therefore encourage firms to deviate from the collusive 
agreement. 

It follows that collusion can be sustained only if firms react to low sales by 
launching a price war. In this setting, this implies that collusion can only be sustained 
in environments where price wars erupt whenever demand is low.  

With respect to the case where demand is observable, this reduces the 
expected future benefits from collusion, and makes undercutting more tempting. 
Thus, the firms’ inability to distinguish between favourable and unfavourable demand 
conditions undermines their ability to collude. Importantly, the argument advanced by 
Green and Porter (1984) relies on the unpredictability of demand, and would not hold 
in markets where demand is deterministic.  

Similar to demand unpredictability and lack of transparency, the existence of 
private information also makes collusion harder to sustain. Roberts (1985)23, Cramton 
and Palfrey (1990)24, Kihlstrom and Vives (1992)25, Athey and Bagwell (2001)26and 
Athey, Bagwell and Sanchirico (2004)27 concentrate on the case where firms possess 
private information about their costs. The idea is that, at any given point in time, some 
firms may have high costs, while other enjoy low costs, due for instance to variations 
in local conditions, labour relations, inventory managements and so on.  

In this setting, joint profit-maximization prescribes that market shares should 
be inversely related to firms’ costs. Because this requires them to relinquish market 
share, high-cost firms have strong incentives to misrepresent their true cost 
realizations. Truthful communication may therefore be possible only if higher-cost 
                                                 
20 Stigler G. (1964): "A Theory of Oligopoly", 72 The Journal of Political Economy 44. 
21 Green E. and Porter R. (1984): "Noncooperative Collusion under Imperfect Price Information", 52 
Econometrica 87. 
22 Abreu D., Pearce D. and Stacchetti E. (1986): "Optimal Cartel Equilibria with Imperfect 
Monitoring", 39 Journal of Economic Theory 251. See also Clarke R. (1983): "Collusion and The 
Incentives for Risk–Sharing", 14 Bell Journal of Economics 383, for an early discussion of the issues. 
23 Roberts K. (1985): "Cartel Behaviour and Adverse Selection", 33 Journal of Industrial Economics 
401. 
24 Cramton P. and Palfrey T. (1990): "Cartel Enforcement with Uncertainty About Costs", 31 
International Economic Review 17. 
25 Kihlstrom R. and Vives X. (1992): "Collusion by Asymmetrically Informed Firms", 1 Journal of 
Economics and Management Strategy 271. 
26 Athey S. and Bagwell K. (2001): “Optimal Collusion with Private Information”, 32 RAND Journal 
of Economics 428. 
27 Athey S., Bagwell K. and Sanchirico C. (2004): “Collusion and Price Rigidity”, 71 Review of 
Economic Studies 317. 
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firms are assured of side-payments, or some other forms of future benefits, by lower-
cost fellow cartel-members. In turn, this decreases the low-cost firms’ incentive to 
abide to the collusive agreement. Thus, a trade-off exists between joint profit 
maximization and cartel enforceability. This reduces the profitability of cartels.  

Compte (1998)28, Kandori and Matsushima (1998)29 and Verboven (1998)30 
study the informational asymmetries that arise when firms hold diverse and imperfect  
information about each other’s actions. This may for instance be the case when  
competition is localized, and different firms compete directly with different sets of 
rivals. In such markets, cheating by one firm only affects a subset of the other firms in 
the industry. If punishing a deviating firm is costly (for instance because it involves a 
price war that penalizes all firms in the market), this creates the following problem: a 
firm that suspects cheating by one of its competitors may consider concealing this 
information, in order to avoid having to enforce the costly punishment.  

With respect to a setting where all information is public, the presence of 
private information therefore imposes an additional constraint, arising from the trade-
off that exists between the severity of the punishment that can be imposed after a 
deviation, and the likelihood that deviations will be discovered. This makes collusion 
harder to sustain. Compte (1998) and Kandori-Matsushima (1998) show that under 
these conditions communication may alleviate the problem. Thus, communication-
enhancing devices such as trade unions may promote collusion. This is in contrast 
with McCutcheon, (1997)31, who emphasizes how communication may facilitate 
renegotiation away from punishments that are costly to implement. When everybody 
is hurt by the punishment, firms may decide to let bygones be bygones, and restart the 
collusive agreement. In turn, this makes collusion unfeasible; firms know that they 
will not be punished for cheating, and will therefore find it optimal to cheat. In that 
case, communication may be detrimental to collusion, by making renegotiation more 
likely. 
 
 
8. Cost asymmetries/quality differences 
 
 
Cost asymmetries and differences in the quality of the products sold by different firms 
make collusion harder to sustain32. In asymmetric settings, low-cost (respectively, 
high quality) firms are hard to discipline. This is because the harm that their high-cost 
(respectively, low quality) rivals can inflict upon them by triggering a price war is 
limited. Moreover, low-costs/high quality firms have stronger incentives to deviate 
than their high-cost/low quality counterparts. These stronger incentives arise from 
higher price-cost margins in the case of cost differentials, and from lower elasticity of 
demand in the case of quality differences.  
                                                 
28 Compte O. (1998): “Communication in Repeated Games with Imperfect Private Monitoring”, 66 
Econometrica 597. 
29 Kandori M. and Matsushima H. (1998): “Private Observation, Communication and Collusion”, 66 
Econometrica 627. 
30 Verboven F. (1998): “Localized Competition, Multimarket Operation and Collusive Behaviour”, 39 
International Economic Review 371. 
31 McCutcheon B. (1997): “Do Meetings in Smoke–Filled Rooms Facilitate Collusion?”, 105 Journal 
of Political Economy 330. 
32 See Hackner J. (1994): “Collusive Pricing in Markets for Vertically Differentiated Products,” 12 
International Journal of Industrial Organization 255, for an analysis of the sustainability of collusive 
prices in markets where goods are vertically differentiated. 
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To compensate, collusive agreements should assign larger market shares to 
low-cost/high quality firms, in order to decrease the (relative) gains that such firms 
can obtain from deviation. This however adversely affects the high-cost/low quality 
firms’ incentives to participate the collusive agreement, creating a trade-off between 
incentive provision to low-cost/high quality firms and to their high-cost/low quality 
rivals. This limits the range of market share allocations that are consistent with 
collusion, and therefore makes collusion harder to achieve33. 
An interesting application of this general point concerns the impact of innovation 
upon collusion. Because innovation fosters asymmetries in costs and/or qualities, we 
expect collusion to be less likely in innovative markets34. 
 
 
9. Horizontal product differentiation 
 
 
The effect of horizontal product differentiation upon the sustainability of collusion is 
ambiguous. When products are horizontally differentiated, different consumers rank 
equally priced products differently; this is because goods possess characteristics that 
appeal to different types of consumers. With respect to the situation where all goods 
are perfect substitutes, this decreases the elasticity of demand faced by any single 
firm; for any given price differential, consumers are more reluctant to abandon their 
favourite variety. On one hand, this results in firms finding deviations less attractive; 
this is because the extra demand that firms can capture by slightly undercutting their 
rivals is limited. By the same token, however, a lower elasticity of demand also 
restricts the firms’ retaliatory power, by limiting the harm that can be inflicted upon 
other firms by launching a price war. The net result of these opposing forces depends 
upon the exact nature of the case under scrutiny35. 

Raith (1996)36 studies the impact of horizontal product differentiation upon the 
sustainability of collusion when firms are unable to observe the actions of their rivals, 
but can nonetheless draw inferences from their own demand. In this setting 
differentiation decreases the correlation between the demands faced by different 
firms. This results in deviations being harder to detect, and in collusion being harder 
to sustain. Hence, when markets are not transparent, horizontal product differentiation 
makes collusion harder to sustain. 

Symeonidis (2002)37 considers the case where firms can sell more than one 
variety, and finds that collusion becomes harder, the larger the number of varieties 
sold by each firm. This is because the increase in profit associated with a rise in the 

                                                 
33An exception to this prediction can be found in Eswaran M. (1997): “Cartel Unity over the Business 
Cycle”, 30 Canadian Journal of Economics 644, where (within the context of a model of business 
cycles) some members of the cartel may go bankrupt during periods of slack demand. In this case, a 
low cost producer may help collusion by curtailing its own output in periods of slack demand, thereby 
ensuring the viability of the more inefficient cartel members. 
34 This point is made more formally in Ivaldi M. et al. (2003): The Economics of Tacit Collusion, Final 
Report for DG Competition, European Commission. 
35 See for instance Chang M. (1991): “The Effects of Product Differentiation on Collusive Pricing”, 9 
International Journal of Industrial Organization 453, and Ross T. (1992): “Cartel Stability and 
Product Differentiation”, 10 International Journal of Industrial Organization 1.  
36 Raith M. (1996): Product Differentiation, Uncertainty and the Stability of Collusion, London School 
of Economics–STICERD Discussion Paper. 
37 Symeonidis G. (2002): “Cartel Stability and Multiproduct Firms”, 20 International Journal of 
Industrial Organization 339. 
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number of varieties sold by a firm is higher when the firm is a monopolist than when 
it has a limited market share. It follows that selling a higher number of varieties 
increases the benefit from deviation more than it increases the (opportunity) cost of 
punishment.  
 
 
10. Multi-market contact 
 
 
In the words of Edwards (1955)38: “When firms encounter each other in several 
markets, the multiplicity of their contact may blunt the edge of their competition”. 
Bernheim and Whinston (1990)39 formalize this intuition by precisely identifying the 
conditions under which this holds. Intuitively, multi-market contact acts as an 
expansion of the market where the firms compete. This has an ambiguous effect: on 
one hand it magnifies the gains of deviation, while on the other it increases the 
strength of the resulting punishments. In a perfectly symmetric setting – where 
identical firms with identical, constant-returns-to scale technologies meet in identical 
markets – these opposing forces exactly annul each other. In that case, multi-market 
contact has no impact upon the sustainability of collusion. In contrast, when markets 
and/or firms differ, or when technology exhibit decreasing returns to scale, multi-
market contact may foster collusion. This is the case because the presence of several 
markets softens/offsets the anti-collusive incentives that may be generated within 
single markets.  

To illustrate this point, consider a situation where firms have different costs of 
production, which are negatively correlated across markets. In that case, multi-market 
contract facilitates collusion, by allowing each firm to hold higher market shares in 
those markets, where it is more efficient. This allocation ensures that the greatest 
fraction of the extra demand that firms would generate by undercutting would come 
from the market where they have higher costs, and at the same time the greatest 
fraction of the profits lost in the event of a price war would come from the market 
where firms have lower costs. The first effect decreases the firms’ gains from 
deviation, while the second effect increases the costs of punishment. Overall, 
therefore, multi-market contact relaxes the incentives that are necessary to sustain 
collusion. 
 
 
11. Cross-ownership 
 
 
There are many cases in which firms acquire their rivals’ stocks as passive 
investments that give them a share in the rivals’ profits but not in the rivals’ decision-
making. Malueg (1992)40 and D. Gilo et al. (2006) study these passive 
investment/cross ownership patterns, and show that they may have two opposing 
effects upon the firms’ inclinations to collusion. On the one hand, cross ownership 

                                                 
38 Edwards C. (1955): “Conglomerate Bigness as a Source of Power”, Business Concentration and 
Price Policy 331, National Bureau of Economic Research Report, Princeton, NJ. 
39 Bernheim D. and Whinston M. (1990): “Multimarket Contact and Collusive Behaviour”, 21 RAND 
Journal of Economics 1. 
40 Malueg D. (1992): “Collusive Behaviour and Partial Ownership of Rivals”, 10 International Journal 
of Industrial Organization 27. 
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weakens the incentive of firms to deviate; this is because firms internalize part of the 
losses that they inflict on rivals when they deviate. On the other hand, however, cross 
ownership may also soften the firms’ incentive to impose a harsh punishment, 
following a breakdown of the collusive scheme. This makes deviation more tempting. 
We conclude that cross ownership agreements have an ambiguous effect upon the 
sustainability of collusion. 
 
 
12. Buyer power 
 
 
Large, powerful buyers make collusion harder to sustain. Because buyers benefit from 
price wars between sellers, large buyers will utilize their power strategically, in an 
attempt to break any collusive agreement that may exist among the sellers. This may 
for instance achieved by concentrating orders across time, in order to make the 
sellers’ interactions less frequent (as in Snyder (1996)41) or by shading current 
demand, in the hope that this will lead sellers to believe that a secret price cut has 
occurred (as in Compte (2000)42). 
 
 
III.  Case studies and statistical analysis 
 
 
1.  Some primary messages from case studies  
 
 
In this section we identify some of the primary lessons that emerge for EU case 
studies and statistical analysis on European data. We also provide a comparison 
between the cartel cases that have recently been identified in the EU and the US. This 
may allow us to uncover any pattern that could be useful in identify the industries 
where cartels are most likely to arise. We address this question using EC cases from 
1990 to the present and US Department of Justice cases of horizontal price fixing 
from 1994 to the present. For each jurisdiction, we construct an index that gives the 
number of cartel cases discovered in each industry during the periods noted above. 
We define industries by the Standard Industrial Classification (SIC) three-digit level. 
There are 204 three-digit industries. Having allocated the cartels to SIC three-digit 
classification we calculate the correlation between US and EU cartels. The correlation 
using the raw numbers per industry is 0.678. This is surprisingly high. Hence, despite 
the fact that less than 20% of the cases are common between these two jurisdictions, 
we find there is a strong positive correlation between the data sets. 

This high correlation identified between the EU and the US cases is 
interesting, but it is not obvious what it implies. On one hand, this correlation may be 
a sign that similar industry characteristics in the EU and US are associated with 
cartelisation. In this case, the evidence would imply that industry characteristics are 
important determinants of the likelihood of collusion. On the other hand, however, 
one should also take into account the possibility that antitrust authorities in the EU 
                                                 
41 Snyder C. (1996): “A Dynamic Theory of Countervailing Power”, 27 RAND Journal of Economics 
747. 
42 Compte O. (2000): Secret Price Cutting and Strategic Buyers: An Illustration of the Divide and 
Conquer Tactic, CERAS, Ecole Nationale des Ponts and Chausees, Paris, mimeo. 
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and the US may not be acting independently. If one country/jurisdiction is successful 
in finding cartels in a particular market then other may focus extra effort in that area. 
This will increase the correlation between the cases identified in different 
jurisdictions. Similarly, even though the cases are not common, discovery of one 
cartel may provide information that leads to discovery of others in the same market 
(but in other countries). In this case, the common location of cartels across industry is 
not only a sign of specific factors in that industry but also the result of luck that spills 
over to other jurisdictions. Also, even if there are common, industry–based factors 
that affect cartelization in the EU and the US, these factors may not necessarily be 
economic. We believe that this last possibility may however be quite unlikely. 

One of the most prominent features that emerges from the case studies is that 
most cases relate to markets with relatively homogeneous products. Intuitively, the 
scope for brand differentiation in industries where cartels arise – such as shipping, 
basic chemicals, currency exchange, tubes, carbonless paper, petrochemicals, and 
electrodes – appears to be limited. This confirms the theoretical view that horizontal 
product differentiation renders collusion harder to sustain by limiting the cartel 
members’ retaliatory power and by making it harder to reach a consensus over the 
modalities of the collusive agreement. 

The scope for vertical product differentiation (quality differences) and/or cost 
asymmetries also appears to be rather limited. The finding that, within the industries 
where cartels have been discovered in the EU, the mean value of R&D expenditure as 
a proportion of total turnover is much lower than the mean value across all industries 
corroborates this observation. For UK industries this data is given in Table 1. Indeed, 
the low level of R&D is quite striking. So EU evidence appears to be consistent with 
the theoretical view that cost/quality asymmetries hinder collusion. 
 

Table 1 
Mean R&D expenditure as a proportion of total turnover 

Industry  
Mean of all industries 0.2905 
Mean of case study industries 0.0516 
Manufacture of basic chemicals 0.0359 
Sea and coastal water transport 0.0029 
Manufacture of other non-metallic mineral products 0.0462 
Manufacture of tubes 0.0247 
Manufacture of articles of concrete, plaster and cement 0.0124 
Manufacture of pulp, paper and paperboard 0.0116 
Production, processing and preserving of meat and meat products 0.0233 
Manufacture of electrical equipment not elsewhere classified 0.1153 
Manuf. of pharmaceuticals, medicinal chemicals and botanical products 0.2151 
Manuf. of non-refractory ceramic goods other than for construction 0.0295 

 
 
 

A second common feature of the case studies is that the markets where cartels 
have operated are very concentrated. For instance, in the Citric Acid43 case, the cartel 
members (five firms in total) controlled 56-61% of the world market, and 60-70% of 
the European market. In the area of shipping the cartels accounted for the majority, 
indeed sometimes 100%, of the market. This common observation is corroborated 
when we look at C3, C5 and the mean number of firms in the case study industries – 
                                                 
43 Citric Acid, Case COMP 2002/747/EC, Commission decision published in OJ L 239 [2002]. 
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see Table 2 (again using UK data).44 The aggregate mean value for the cartel case 
study group is significantly larger than the mean for all industries. So on the whole the 
case studies evidence confirms the theoretical prediction that the likelihood of 
collusion is inversely correlated with the number of firms and the degree of 
concentration in the market. However, there needs to be a note of caution here in that 
the EU cases almost by definition are dealing with large firms and so, although this 
does not imply that the companies have high market shares, it would be surprising if 
they did not. Hence one has to be careful in using the case studies to indicate that 
cartels arise where one has large firms with high market shares.  
 
 

Table 2 
Number of firms 

Industry No. 
firms C3 C5 

Mean of all industries 7544 39.86 46.55 
Mean of case study industries 843 48.05 56.82 
Manufacture of basic chemicals 1262 57.90 68.04 
Sea and coastal water transport 1033 53.51 62.73 
Manufacture of other non-metallic mineral products 399 42.37 49.82 
Manufacture of tubes 379 48.45 58.07 
Manufacture of articles of concrete, plaster and cement 1086 62.52 69.59 
Manufacture of pulp, paper and paperboard 476 36.75 41.51 
Production, processing and preserving of meat and meat products 1173 36.62 47.08 
Manufacture of electrical equipment not elsewhere classified 2405 31.09 40.36 
Manuf. of pharmaceuticals, medicinal chemicals and botanical products 476 59.26 71.69 
Manuf. of non-refractary ceramic goods other than for construction 844 52.08 59.28 
 
 
 
A third feature of many case studies is that the role of declining in demand is 
surprisingly common. Cartels appear to be associated both with sudden adverse 
demand shocks and long slower declines. Examples of the former include the Ferry 
Operators45 case, French Beef46 and the German Banks47. Examples of the impact of 
prolonged adverse demand conditions are found in Petrochemicals48, Seamless Steel 
Tubes49, Graphite Electrodes50, and French-West African Ship-Owners Committees51. 
In all these cases, the protracted nature of the adverse demand conditions resulted in 
the emergence of excess capacity, industry restructuring and exit, something that in 
turn favoured cartel formation.  

The notion that sudden negative shocks and prolonged adverse demand 
conditions are connected with cartel formation is certainly intuitive as well as being 
grounded in theory. Clearly, if a shock hits all firms in an industry then each firm has 
to make a quick decision as to how to respond in a situation when each firm is aware 
that others are in the same position. The drive to find out how others are responding 

                                                 
44 C3 and C5 stand for 3–firm and 5–firm concentration ratios, respectively. In general, the N-firm 
concentration ratio is the percentage of market output generated by the N largest firms in an industry. 
45 Ferry Operators -- Currency Surcharges, OJ L 26 [1997]. 
46 French Beef, OJ L 209 [2003]. 
47 Bank Charges for Exchanging Euro-Zone Currencies, OJ L 15 [2003]). 
48 Petrochemicals, OJ L 239 [1994]. 
49 Seamless Steel Tubes, OJ L 382 [2003]. 
50 Graphite Electrodes, OJ L 100 [2001]. 
51 French-West African Ship-Owners' Committees, OJ L 134 [1992]. 
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and to co-ordinate may be extremely strong, particularly if the industry is normally 
relatively stable and the large players in the market are well known to each other. 
Furthermore, intuitively, when demand is temporarily low the gains from aggressive 
behaviour in the present are minimized, while the benefits from cooperation in the 
future are maximized. Therefore, it is not surprising that sudden negative shocks may 
precipitate collusion.  

Similarly, prolonged adverse demand conditions may encourage firms to seek 
to limit the damage to their businesses. On the surface, this may appear to contradict 
the theoretical prediction that falling demand should hinder, rather than facilitate 
collusion. This apparent dichotomy can nevertheless be reconciled by noticing that 
steadily falling demand generates excess capacity; in turn, excess capacity might be 
conducive of collusion. Moreover, prolonged crises often result in exit; this decreases 
the number of market participants, and makes cooperation easier to achieve.  
 
 
2.  Statistical analysis 
 
 
A third way to identify which industry characteristics are favourable to cartelisation is 
to test whether specific characteristics are good statistical predictors of the presence of 
cartels. To undertake an exhaustive study of this type is a major exercise, which the 
authors have not conducted to date. However, Grout and Sonderegger (2005)52 
provides the results of a preliminary investigation of this type. This investigation was 
sufficiently fruitful to be informative in its own right and to indicate that such 
approaches are effective. In this section we consider some of the difficulties with this 
type of analysis, and provide a brief summary of the investigation and its conclusions. 

The approach has two stages. First, the statistical model uses the economic 
independent variables to explain the level of cartelisation in any industry (using 
successful cases as the measure of where cartels are located across industries). 
Second, given the specific values of the independent economic values in any industry, 
the model can then be used to predict the probability that a cartel exists in that 
industry. One is then able to rank the industries that do not have cartels according to 
the likelihood that there is a cartel that has yet to be discovered.  

There are some clear difficulties with this approach. One problem that arises 
has been discussed in the introduction, namely that the evidence we have of where 
cartels are located is based on ‘failed’ cartels – implying that there may be a sample 
selection problem. This, of course, is an issue for all empirical analysis in this field. 
Another problem is that cartels arise in markets. Yet almost universally governments 
collect economic data according to industries. So there has to be a leap of faith to use 
industry data to inform what is happening in markets. Furthermore, the process has to 
be conducted at a disaggregated level. This is partly done to provide sufficient cross 
section data points, but it is also necessary if predictions are to bring significant 
additional insight to that which can be gleaned directly from case studies and simple 
‘eye-balling’ the data. For example, identifying, say, six specific industries where 
cartels may be particularly prevalent is more informative if these six are drawn from a 
classification with over two hundred categories than if they are drawn from, say, ten 
categories. As indicated, industries are defined for the purposes here by the Standard 

                                                 
52 Grout P. and Sonderegger S. (2005): Predicting Cartels, Office of Fair Trading, Economics 
Discussion Paper, March 2005. 
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Industrial Classification (SIC) three-digit level. There are 204 three-digit industries, 
although, because of data restrictions, slightly less have been used in the study.  

A high level of disaggregation introduces more measurement error and 
random industry factors. Moreover, there is an even more fundamental problem, 
namely that it is not obvious that, even with perfect data, economic factors ‘work’ at 
this level of disaggregation. That is, the ‘economic’ differences between, say, 
manufacturing and transport may be significant in determining cartel formation but it 
is not obvious whether the differences in manufacturing at a very disaggregated level 
(e.g., separating manufacture of knitted and crocheted fabrics from manufacture of 
knitted and crocheted articles, as we do in the analysis) will be relevant. This may be 
because, at this level of disaggregation, any mismatch between markets and industry 
classification is marked, and the differences between industries may become too fine 
to significantly influence cartel formation, and hence identification.  

There are several clear messages that arise from the series of models 
investigated in Sonderegger and Grout (2005). The main message from the analysis is 
that the approach does work at this level. That is, despite the data problems and the 
level of disaggregation, we are able to find strong significant patterns in the data. 
There were four factors that appeared to be particularly important in the statistical 
results.53  

First, variability in growth was shown to have a negative impact on cartels. 
This was an extremely robust result holding in all the models considered. Second, 
growth in turnover had a positive impact on cartel formation, and was again extremely 
robust. Third, the cost disadvantage ratio (a measure of economies of scale) was the 
sole entry barrier that was significant in explaining cartel presence, implying that 
more significant economies of scale the increase the likelihood of cartels. Last, 
industry concentration – in the form of C3 (the share of the three largest firms in the 
industry) – was also positively associated with cartels.  

The regressions typically explained somewhere between 14% to 24% of 
variability in the data on the location of cartels. That is, the economic variables 
explained about one fifth to one sixth of the variability in the cartel data. Given the 
measurement error problems in the data, this is not an unreasonable figure.  

As indicated above, the model can be used not only to identify critical factors, 
but also to rank industries according to likelihood of cartelisation. Table 3 and 4 
provide some of these rankings. The specific model that has been used for these tables 
is as follows. Each industry was given a value 1 if the European Commission has 
discovered cartels within that industry classification, and a value 0 if no cartels have 
been found. 36 industry classifications had cartels. This was used as the incidence of 
cartelisation. A (logit) model was then used on disaggregated UK data to predict a 
probability of cartelisation for each industry. The top thirty industries, ranked by 
probability, are given in Table 3. Table 4 gives the top thirty industries where no 
cartels have been discovered.  

The benefits of even such a preliminary approach become apparent when one 
compares the predictions with the raw cartel data. The allocation of EC and US cartels 
to industry classification displays the well-known concentration on manufacturing and 
transport. Using this evidence as the basis for future investigation would imply a 
focus on manufacturing and transport sectors. The econometric approach allows a 
more detailed assessment. The statistical predictions of the most likely locations for 
cartels does indeed include several manufacturing industries where cartels have not 

                                                 
53 Formally, these factors were particularly important, i.e., significant at 1% or 5% in all approaches.  
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yet been found (e.g., manufacture of aircraft and spacecraft, manufacture of paper and 
paperboard, manufacture of weapons) but, significantly, it also throws up other 
industries as being prime candidates that would not have arisen from a simple non-
econometric interpretation of the data. For example, secondary schools, auditing and 
tax consultancy, architecture and related consultancy, and telecommunications all 
come out extremely high on the list.  

There are two particularly interesting predictions delivered by this preliminary 
investigation that suggest that statistical structural approaches can be informative. The 
first example concerns secondary schooling. Because no cartels had been discovered 
to date in this sector, this industry sector was entered as a 0 in the analysis. Moreover, 
looking at past case studies, this sector appeared an unlikely candidate for cartels. 
However, since the analysis was conducted, a large number of the leading private 
secondary schools in the UK were found guilty of collusion. The fact that schools 
were not present in the cartel data and yet were thrown out as highly likely to contain 
cartels by the statistical analysis (i.e., in the top 20% of industries where cartels have 
not been discovered) highlights how useful these disaggregated econometric approach 
can be.  

The second illustration concerns shipping and basic chemicals. These are the 
industry classifications with most cartels in the EU. In our data set, there were 10 in 
shipping and 11 in basic chemicals, while no other industry classification had more 
than 4 (with only two having 4). The data that was used for the predictions given in 
Table 3 did not use the fact that these two industries had far more cartels than other 
industries (the analysis only distinguished between industries in which at least one 
cartel had been found, and industries where no cartels had been found). In spite of 
this, these industries appear high on the list, and are therefore listed among the most 
likely to contain cartels.  

Overall, the general message of this preliminary study is that structural 
industry features do help explain the location of cartels. Clearly, if there were no 
structural relationships then the results would be less robust.  
 

 

EUI-RSCAS/EU Competition 2006 – Proceedings

© Paul A. Grout & Silvia Sonderegge 15/18



 

 
 
 
 
 

Table 3 
 

 
All Industries 

Probability of at least 
one cartel. 

 
1 Building of complete constructions or parts thereof; civil engineering 0.89 

2 Telecommunications 0.84 

3 Activities of other transport agencies 0.80 

4 Manufacture of cement, lime and plaster 0.77 
5 Scheduled air transport 0.73 

6 Manufacture of basic chemicals 0.72 
7 Manufacture of pharmaceuticals, medicinal chemicals and botanical products 0.71 

8 Manufacture of motor vehicles 0.68 

9 Software consultancy and supply 0.68 

10 Manufacture of aircraft and spacecraft 0.65 
11 Manufacture of grain mill products, starches and starch products 0.61 

12 Legal, accounting, bookkeeping and auditing activities; tax consultancy; market 
research and public opinion polling; business and management consultancy 0.55 

13 Manufacture of other food products 0.52 

14 Cargo handling and storage 0.50 

15 Activities of travel agencies and tour operators; tourist assistance activities 0.46 
16 Publishing 0.44 
17 Manufacture of railway and tramway locomotives and rolling stock 0.44 

18 Other land transport 0.43 
19 Manufacture of tubes 0.41 
20 Recycling of metal waste and scrap 0.40 
21 Manufacture of articles of paper and paperboard 0.40 

22 Manufacture of basic iron and steel and of ferroalloys 0.39 
23 Manufacture of weapons and ammunition 0.39 
24 Manufacture of beverages 0.39 

25 Processing and preserving of fruit and vegetables 0.38 

26 Manufacture of motorcycles and bicycles 0.38 
27 Quarrying of sand and clay 0.37 

28 Building installation 0.36 
29 Sea and coastal water transport 0.35 
30 Non-scheduled air transport 0.34 
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Table 4 
 

 

Ranking of industries where no cartel(s) have yet been discovered 

Probabilit
y of at 

least one 
cartel. 

 
1 Telecommunications 0.84 
2 Manufacture of aircraft and spacecraft 0.65 
3 Manufacture of grain mill products, starches and starch products 0.61 

4 Legal, accounting, bookkeeping and auditing activities; tax consultancy; market 
research and public opinion polling; business and management consultancy 0.55 

5 Cargo handling and storage 0.50 
6 Activities of travel agencies and tour operators; tourist assistance activities 0.46 
7 Publishing 0.44 
8 Manufacture of railway and tramway locomotives and rolling stock 0.44 
9 Other land transport 0.43 

10 Recycling of metal waste and scrap 0.40 
11 Manufacture of articles of paper and paperboard 0.40 
12 Manufacture of weapons and ammunition 0.39 
13 Radio and television activities 0.39 
14 Processing and preserving of fruit and vegetables 0.38 
15 Manufacture of motorcycles and bicycles 0.38 
16 Quarrying of sand and clay 0.37 
17 Manufacture of prepared animal feeds 0.35 
18 Non-scheduled air transport 0.34 
19 Manufacture of domestic appliances not elsewhere classified 0.34 
20 Mining and agglomeration of hard coal 0.34 
21 Manufacture of glass and glass products 0.33 
22 Other computer related activities 0.32 
23 Architectural and engineering activities and related technical consultancy 0.30 
24 Manufacture of cutlery, tools and general hardware 0.29 
25 Other recreational activities 0.28 
26 Manufacture of other chemical products 0.28 
27 Printing and service activities related to printing 0.27 
28 Secondary education 0.27 
29 Manufacture of bricks, tiles and construction products, in baked clay 0.27 
30 Postal and courier activities 0.25 
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IV.  Concluding remarks 
 
 
In this paper we have considered whether structural approaches can contribute to 
cartel detection. The approach suggests that industry characteristics may be an 
important factor in encouraging cartels, and that by identifying those factors that are 
particularly likely to lead to cartelization anti–trust authorities may be facilitated in 
the task of cartel detection.  

We have provided a detailed, non–technical overview of the theoretical 
literature on the subject. Although this literature delivers ambiguous predictions at 
times, it is nonetheless useful for discriminating between different industry 
characteristics, and distinguishing between those that are unlikely to affect 
cartelization and those that are likely to have an impact on the ability of firms to 
collude. 

We have also reviewed a series of case studies on cartels, drawn from EC 
Commission cases from 1990 to the present. A number of patterns emerges from these 
cases. For instance, most of the cartels appeared in industries where product 
differentiation and/or cost differences between producers are rather limited. A second 
element of similarity between the cases concerned the high concentration of the 
markets in which cartels were found to operate. Finally, declining demand (both in 
terms of sudden shocks and protracted adverse demand conditions), coupled with the 
emergence of excess capacity, appears to have been at the origin of several of the 
cartels in our data. These findings are in line with theoretical predictions, and provide 
corroborative evidence that industry characteristics may indeed play an important role 
in affecting cartels. 

An intriguing discovery was that EC and US cases have a rather high degree 
of correlation, in spite of the fact that less than 20% of the cases were common 
between the two jurisdictions. Although there may be more than one explanation for 
this finding, this may also provide evidence in favour of a structural approach to cartel 
detection. 

Finally, we have discussed some of the statistical evidence on the relationship 
between industry characteristics and cartelization that was obtained in a previous 
study by the authors (Grout and Sonderegger (20005)). In spite of several potential 
problems, the analysis delivered a number of robust predictions, which appeared 
consistent with theoretical findings. The analysis also allowed us to deliver a series of 
predictions aimed at identifying those industries where no cartels have yet been 
found, but are likely to exist.  

Overall, therefore, it is clear that economics has a role to play in cartel 
detection, and the paper shows that structural approaches are useful. However, as 
discussed in the paper, these types of approaches also carry some problems, and 
should therefore be seen as only one component in the broader use of economics in 
cartel detection. 
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