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investigation and punishment, especially in developing countries as Brazil, India, South 

Africa, among others. 
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1. Introduction  

 

Cartels are recognized as the most harmful anticompetitive conduct. The 

damaging effects caused by collusive agreements are well known: either by price fixing, 

quantity fixing, market division or other type of coordinated action, they reduce the 

competition, which tends to increase prices. It causes market distortions, at the same 

time that harms consumers, suppliers, among other market agents. It is not by 

coincidence that a major challenge of antitrust authorities around the world is how to 

decrease the number of cartels in the economy. 

 It is usual to define two aspects in fighting cartels, the preventive and the 

punitive one. The antitrust enforcement can prevent cartel formation by altering firm’s 

incentives and causing a deterrence effect. As highlighted by Spagnolo (2008), it 

includes a threat of expected sanctions against violators and other mechanisms that 

make cartels either unprofitable or unstable (leniency programs, cartel settlements, among 

others). For already existing cartels the objective is discovering and punishing them. 

A relevant issue is that cartels form in distinct industries. In other words, there 

are many types of cartels, while antitrust laws tend to be unique for all infringements. 

Considering the budget constraint faced by antitrust authorities we presume that for 

some cases to be investigated others are neglected, which requires a criterion of choice. 

This is valid for all antitrust authorities around the world, but possibly even more in 

developing countries. It is reasonable to assume that the Department of Justice in United 

States and the European Commission in Europe Union have more resources to act, at 

the same time that the antitrust law culture tends to be more disseminated in developed 

regions. Countries as Brazil, India and South Africa have been evolving greatly in what 

concerns the antitrust enforcement, however other problems also call the attention of 

policy makers (hungry, poverty, unemployment, among others). 

The paper`s objective is to provide guidelines on the priority of cartel cases 

investigation, assuming that a punished cartel stops the illegal activity
1
. Supposing that 

antitrust authorities suspect of existing cartels in many industries we state which ones 

                                                           
1
 In practice, it is possible for firms to return to an illegal activity a while after the punishment, the so 

called recidivism. Connor (2010) highlights the importance of the recidivism in some jurisdictions, as 

Europe and Japan. However, we presume it is more common for firms to stop the infringement after the 

punishment.  
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should be investigated and punished first. Despite the importance of legal and political 

aspects, the focus is on the economic viewpoint. The guidelines consider the damage 

potential and the impact of antitrust law on distinct cartels. 

This article follows the stream of papers of collusion incentives in distinct 

industries. Important references are Rothschild (1992), Häckner (1994), Collie (2004) 

and Ivaldi et al. (2007). However, this literature usually considers the deterrence aspect, 

that is, they find conditions for which cartels form or not, or how the antitrust 

enforcement affects the collusive behavior, as in Harrington (2004) and Houba, 

Motchenkova and Wen (2012). This paper novelty is the focus on the punitive aspect. 

We assume that many cartels exist in the economy, while antitrust authorities must act 

the best way to punish them. The intention is providing apprehensible guidelines 

supported by a simple microeconomic model and discussions. It is worth noting that this 

paper is related to price fixing agreements in regular markets, it is not directly extended 

to other types of agreements (market division, for example), neither cartels in 

procurements. 

We organize the paper as follows. Section 2 proposes a reflection on the damage 

caused by cartels, Section 3 presents the main results on which cartels should be 

investigated and punished first, Section 4 presents a briefly discussion on the obtained 

results and Section 5 provides the conclusions. 

 

2. The cartel damage: a reflection 

 

A price fixing agreement occurs when two or more firms coordinate actions to 

act as a monopolist (at least a local monopolist). In the absent of the agreement they 

would set a competitive price resulting from the market conditions. We provide a 

simple linear model to illustrate the framework. 

Suppose     firms competing à la Bertrand. The demand function is given by 

         ∑    
 
   , where    is the Bertrand quantity,  ,   and   are positive 

coefficients,            is the price of the represented firm and            is the 

price set by rivals. Note that   is the maximum demand,   is the own price effect and   

is the cross price effect. Assume           and marginal costs equal to zero. As firms 

are the same we can state ∑    
 
    (   )   . Suppose   (   )  to guarantee a 

negative relation between quantity and price.  
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Denote the firm`s profit in a Bertrand equilibrium by    ,      

(   )   -  . The first order condition and the system of equations for    and    

results in         ,   (   ) -. The quantity is       ,   (   ) - and 

the profit is     
   ,   (   ) - . These are the competitive price, quantity and 

profit for all firms in Bertrand equilibrium.  

Now suppose that firms combine a cartel price  . The demand function per firm 

is now        (   )  . Denoting the firm`s collusive profit by    ,  

   (   )  - , the first order condition defines      ,  (   ) -, then 

      and     
   ,  (   ) -. These are the collusive price, quantity and 

profit for all firms. The Figure 1 below illustrates the scenario: 

 

Figure 1. The Bertrand equilibrium and the collusive equilibrium.  

 

 

 

 

      

 

 

 

 

 

 

 

 

 

The area     corresponds to the firm`s profit in Bertrand equilibrium (  ), while   is 

the deadweight loss. This is the damage caused by the oligopoly, however this is not an 

infringement, it is just result of the industry conditions
2
. On the other hand, the collusive 

equilibrium determines an additional profit per firm represented by the rectangle   and 

                                                           
2
 The perfect competition implies a price equal the marginal cost, zero in this case. We compare each 

equilibrium to this benchmark to obtain the Bertrand and collusive damage. 
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an additional deadweight loss represented by the triangle  3. This additional damage 

comes from the price fixing agreement, thus it is illegal and should be avoided. 

The area     is easily obtained by (    )  
(    )(    )

 
. After replacing 

the variables we obtain the following: 

 

    
  *   (   )  (   ),   (   )-+

 ,   (   )-,    (   )- 
                                      (1) 

 

Observe that the model assumptions guarantee (1) strictly positive
4
. It is clear that 

cartels are more harmful the greater is    . Based on this framework we state the first 

result below: 

 

Result 1: Most harmful cartels should be punished first 

 

Although intuitive, the result above supports the following ones. Next we verify which 

the most harmful cartels are. 

 

3. Which cases should be investigated and punished first? 

 

Two observations are important here. The first one is the use of everything else 

equal hereafter. When analyzed one aspect we assume that everything else is equal 

among industries. Secondly, we provide objective guidelines based on the framework 

proposed. There are many others factors that distinguish industries, some of them 

subjective. Ivaldi et al. (2007) cite the market transparency and the degree of 

innovation, for example. These aspects are less observable, thus we do not deal with 

them here. 

 

3.1. The degree of horizontal product differentiation
5
 

                                                           
3
 Note that   is part of the profit in Bertrand, but it is also part of the deadweight in collusion. In any case, 

both are damages for consumers. 

4
     and   (   ) . 

5
 Horizontal product differentiation is when products have the same perceived quality, but they differ 

regarding the degree of substitutability. Vertical product differentiation is when products have different 

perceived quality. 
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The first aspect is the degree of horizontal product differentiation, represented 

by the coefficient   in (1). The smaller (greater) is   the lower (higher) is the degree of 

product differentiation
6
. The first derivative of (1) in relation to   is the following: 

 

 (   )

  
 

   (   ),    (   )-,   (   )-,    (   )-  

(   )*,    (   )-   ,    (   )-,   (   )-+

,     (   )     (   ) -

* ,  (   ) -,   (   ) - + 
               (2) 

 

Note that all parentheses, brackets and braces are positive, thus 
 (   )

  
  . In words, 

cartels whose products are similar are more harmful. This is intuitive: the higher the 

degree of substitutability among products the greater are cartel members profits, 

therefore a price fixing agreement will cause more damage. The second result of this 

paper is the following: 

 

Result 2: Cartels whose products are similar should punished first 

 

3.2. The demand behavior 

 

The demand behavior is represented by the coefficient   in (1). It measures the 

effect of a change in price on the quantity demanded. The lower (higher) is   more 

inelastic (elastic) is the demand
7
. The first derivative of (1) regarding   is the following: 

 

 (   )

  
 

    (   )*    ,   (   )-    ,   (   )-  

(   ) [       (   (   ))]+

 ,  (   ) - ,   (   ) - 
                (3) 

 

As all parentheses, brackets and braces are positive we have 
 (   )

  
  . It means that in 

industries where the demand in more inelastic the damage is higher. Intuitively, the 

lower is   the higher are cartel members profits, thus price fixing agreements among 

                                                           
6
 In theory,     represents totally different products (remember    ). 

7
 Strictly speaking   is not the demand elasticity, but the own price effect of   on  . Nevertheless, there is 

a direct relationship between them. 
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firms with inelastic demands tend to cause more damage. We state the third result 

below: 

 

Result 3: Cartels whose demand is inelastic should be punished first 

 

3.3.The number of members 

 

The number of cartel members is the term   in (1). It is obvious that the higher is 

  the greater is the number of firms involved in the infringement. We can express the 

first derivative of (1) regarding   as follows: 

 

 (   )

  
 

,           (   )-,   (   )-,    (   )- 

 {  (   )  ,   (   )-*      ,   (   )-+}

,     (   )     (   ) -

 ,  (   ) - ,   (   ) - 
                (4) 

 

All parentheses, brackets and braces are positive, therefore 
 (   )

  
  . This one is also 

intuitive: the greater is   the higher are cartel members profits, it follows that the 

number of cartel members is directly related to the amount of damage. We reach the 

fourth result: 

 

Result 4: Cartels whose number of member is high should be punished first 

 

3.4.The demand potential 

 

We represent the demand potential by the parameter   in (1), that is, the 

maximum demand when price tends to zero. The first derivative of (1) regarding   is 

the following: 

 

 (   )

  
 

  (   ),    (   )-

 ,  (   ) -,   (   ) - 
                               (5) 
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All terms inside parentheses and brackets are positive, therefore  
 (   )

  
  . This result 

is obvious: if cartel members sell to many consumers a price fixing agreement will be 

highly harmful. The fifth result of the paper is the following: 

 

Result 5: Cartels with high demand potential should be punished first 

 

3.5. The velocity of transactions 

 

The model represents commercial transactions in a period of time. For example, 

in a day cartel members sell   units at a collusive price  , generating the damage in (1). 

To compare distinct cartels we define a common period of time and state a parameter   

representing the velocity of transactions, that is, the number of times the damage is 

caused. The total damage in this period is the following: 

 

 (   )  
   *   (   )  (   ),   (   )-+

 ,   (   )-,    (   )- 
                                      (6) 

 

The first derivative regarding   is simply the damage (   ): 

 

  (   )

  
 
  *   (   )  (   ),   (   )-+

 ,   (   )-,    (   )- 
                               (7) 

 

The damage is strictly positive, therefore the higher the velocity of transactions the 

greater is the damage caused by the cartel. The sixth result is the following: 

 

Result 6: Cartels whose velocity of transactions is high should be punished first 

 

4. A brief discussion 

 

Consider a gas station cartel. This is a classic example, highly studied 

worldwide. Based on the studied factors we have: fuels tend to show a low degree of 

product differentiation; fuels tend to have an inelastic demand; gas station agreements 

tend to involve many stations; fuels tend to present a high demand potential; gas 

stations tend to show a velocity of transaction extremely high. It is not by coincidence 
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that this is a type of cartel highly investigated and punished, since it meets all the results 

presented above.  

Lastly, how antitrust authorities employees and policy makers should behave? 

The suggestion is that cartels that best fit the results should be prioritized. The economic 

team should focus on these cases regarding cartel clues and damage estimation, while 

the legal team should focus on these cases regarding audits, dawn raids, among other 

legal activities focused on obtaining infringement proofs. In addition, we suggest these 

cases have priority in judgment sessions. 

 

5. Conclusions 

 

Fighting cartels requires time and financial resources. Considering that both are 

limited we presume that antitrust authorities must prioritize some cases in detriment to 

others. This paper aimed to provide guidelines for the priority of cartels investigation 

and punishment based on the damage caused by them. 

Based on linear demand functions, the first result informs that most harmful 

cartels should be punished first. The following results inform which types of cartels are 

these. They are: cartels whose products are similar; cartels whose demand is inelastic; 

cartels whose number of member is high; cartels with high demand potential; cartels 

whose velocity of transactions is high. The previous results provide relevant guidelines 

on the priority of investigation and punishment from the economic viewpoint, not 

dealing with political and legal aspects. 

For the society it is better a deterred cartel than a punished cartel, as the last 

tends to require more time and money from antitrust authorities. Nevertheless, the fact 

is that many cartels exist, even considering the preventive enforcement (that includes 

the severity and agility of punishment and the dissemination of the antitrust law 

culture). The provided guidelines are essential in the sense of guiding authorities in 

cartels investigation and punishment, especially in developing countries as Brazil, India, 

South Africa, among others. 
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