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Objectives

This thesis analyses the economic theory on information sharing between oligopolies 
and its implications for the European competition policy. We are interested in studying 
whether according to economic theory the exchange of information about demand or 
cost parameters is an indication that these firms are trying to tacitly collude, and on the 
other hand how these questions have been handled in competition policy.

Methodology

We have divided the theoretical literature into two categories: static and dynamic 
models. Instead of focusing extensively on one or two models we try to provide a non 
technical overview of them both. However, we present a few models explicitly in order 
to get a look at how the question of information sharing is formally addressed. The 
models presented form the static theory are that of Novshek and Sonnenschein (1982) 
and Gal-Or (1986), and from the dynamic theory the model of Green and Porter (1984). 
Finally, we will go through four cartel cases and look how the theory has been put to 
use in practice.

Findings

We found that the insights of the static theory are little used in the analysis of 
information sharing cartels whereas the conclusions of the dynamic theory are widely 
used in virtually all cases. The European competition authorities have established some 
guidelines about what type of information is allowed to be exchanged. In essence the 
more aggregated, the more public and the older the information is, then the more likely 
it is not to be considered violating the antitrust laws.
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Tavoitteet

Tutkielma analysoi oligopolien välistä informaation jakoa ja teorian tarjoamien 
päätelmien hyväksikäyttöä eurooppalaisessa kilpailupolitiikassa. Tavoitteenamme on 
tutkia onko informaation vaihto kysynnän tilasta tai kustannuksien tasosta osoitus siitä, 
että yritykset yrittävät kolluusoitua ja toisaalta katsoa kuinka tätä kysymystä on 
tarkasteltu käytännön kilpailupolitiikassa.

Tutkimusmenetelmät

Jaoimme teoreettisen kirjallisuuden kahteen osaan: staattiseen ja dynaamiseen. Sen 
sijaan että keskittyisimme yksittäisiin malleihin, yritämme esittää kokoavan 
yhteenvedon tästä kirjallisuudesta. Käymme kuitenkin läpi kolme mallia formaalisti 
saadaksemme kuvan, miten kirjallisuudessa näitä asioita on mallinnettu. Staattisesta 
teoriasta käymme läpi Novshekin ja Sonnenscheinin (1982) ja Gal-Orin (1986) mallit, 
ja dynaamisesta teoriasta Greenin ja Porterin (1984) tutkimuksen. Lopuksi 
keskustelemme neljästä kartellitapauksesta esittämämme teorian valossa ja katsomme 
miten teoriaa on yhdistetty käytäntöön.

Tulokset

Tutkimuksen mukaan staattista teoriaa käytetään hyvin vähän hyväksi käytännön 
kilpailupolitiikassa, kun taas dynaamisen teorian havainnoilla on merkittävä painoarvo. 
Euroopan kilpailuviranomaiset ovat asettaneet määrättyjä suuntaviivoja sille, 
minkälaista informaatiota jakoa sallitaan. Lyhyesti sanottuna mitä julkisempaa, 
vanhempaa ja mitä vähemmän yrityskohtaista tämä informaatio on, sitä 
todennäköisempää on, ettei se riko kilpailunrajoituslakeja.

Avainsanat

kilpailupolitiikka, informaation jako, oligopoli
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1. Introduction

“Cartels are a crime against society” claims often the director of the Finnish 

Competition Authority Matti Purasjoki. In recent years the European competition 

authorities, with the lead of the Commission, have been putting more and more effort 

into fighting them. The EU Commission has for some time now had a successful 

leniency-policy, and a similar tool will be adopted in Finland from the 1st of May 

onwards. Inside the realm of cartel cases the so-called information sharing cartels - 

where firms of the same industry exchange private information among themselves - are 

receiving more attention (Olivier Guersent, Lecture on the EC cartel policy at the 

Finnish Competition Authority, September 2003). Information exchange per se is not 

illegal or even detrimental from society’s point of view, but there are justified limits to 

it in any case. This thesis discusses the economic literature of information sharing 

among oligopolies as well as the practical side by looking at information sharing case 

history of the European Commission and of the Finnish Competition Authority. We are 

interested in studying whether according to economic theory the exchange of 

information about demand or cost parameters is an indication that these firms are trying 

to tacitly collude, and on the other hand how these questions have been handled in 

competition policy. As mentioned, our interest lies in tacit collusion and thus we 

exclude the cases of explicit collusion. Additionally, we are not interested in the 

enforcement of a tacit collusion, so the dynamics of cartels need not be assessed. 

Finally, we assume that the buyers are many; thereby avoiding situations where a 

monopsonist, such as a state or a municipality, offers to purchase a product from 

oligopolies through an auction. In these circumstances the selling oligopolies could try 

to collude during the bidding process. For further information about these issues, we 

recommend reading for example the works of McAfee and McMillan (1986), (1987), 

(1988) and (1992).

We have divided the theoretical literature into two categories: static and dynamic 

models. The static literature assesses the incentives of firms to share private information
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and its implications on total welfare. Instead of focusing extensively on one or two 

models we try to provide a non technical overview of it. However, to get an idea of the 

models used we will go through briefly two models that use completely opposite 

characteristics as a starting point in analysing the same effects. The first model is the 

path breaking study of Novshek and Sonnenschein (1982) who look at a duopoly facing 

a common value demand uncertainty under Cournot competition. The other model is by 

Gal-Or (1986), who also studies a duopoly, but with a private value cost uncertainty 

under Bertrand competition. In addition to the static theory, we will look into the 

literature on dynamic collusion under information sharing, since it has proven to offer 

important insights for competition practitioners. Its major contribution has been to help 

understand how collusion can be sustained through information exchange. The most 

important study in this field has been the work of Green and Porter (1984), and we will 

present their model formally. Finally, we will go through four cartel cases and look how 

the theory has been put to use in practice.

The organisation of the thesis is as follows. We will start in chapter 2 with a general 

discussion about information’s role in (micro)economic theory. Then we proceed to the 
main body of this thesis by way of first introducing the static literature in chapter 3 and 

then the dynamic theory in the following chapter. Chapter 5 is devoted to empirical 

matters. Although the main weight is given to describing the cases, we will also present 

briefly the legal backgrounds of the European Community and of Finland. Finally, 

chapter 6 concludes our discussion.

2. Information and economics

Information plays a central role in economic theory in the context of efficient resource 

allocation. The difficulty is that the information that tells us about the preferences and 

resources of economic agents is dispersed and we should coordinate our activities to 

bring about an efficient, or Pareto optimal, solution. Furthermore, getting more 

information and transmitting it forward often involves some sort of costs to the agent so
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to enable the coordinated activities there must be also some gains to compensate these 

costs. Hayek (1945) pointed out the importance of markets and prices in communicating 

this dispersed information between the economic agents. A prime example is the so- 

called general equilibrium theory of Arrow-Debreu, which claims that as long as 

markets function properly and economic agents were perfectly informed, a Walras- 

equilibrium would lead to a socially optimal outcome. Their model, and indeed the 

whole neoclassical theory of consumer and firm behaviour rests on the assumption that 

all parties have perfect information about important features of, for example, a good 

(quality and durability) or of an input (productivity). Thanks to this, economists are able 

to model separate theories for consumer demand and producer supply and subsequently 

put them together and find a market-clearing outcome.

In reality, however, markets often fail and a quintessential reason for this is 

informational asymmetry between market players. Thus, in markets characterised by 

informational asymmetries we would not expect to see a competitive equilibrium with a 

given market price. Akerlof s article “The Market for Lemons: Quality Uncertainty and 

the Market Mechanism” (Akerlof 1970) has probably been the most important 

contribution to the literature on economics of information. The main ingredient in his 

work was that the sellers of the product - e.g. used cars - were better informed than 

buyers about the quality of the product. Following Akerlof s example, let us assume that 

the used cars come in two qualities: low and high. The fixed number of high quality and 

low quality cars in the market are X and 1-Л, respectively. The buyers cannot observe 

the true quality of the car at the time of purchase. They all have the same valuation of 

the two qualities: low quality car is worth wL euros to the buyer, whereas high quality 

car is worth simply more, wH > wL. Each seller knows the quality of the cars he sells 
and values low quality cars at vL < wL euros and high quality cars at vH < wH euros. If 

there were two separate markets for low and high quality, every price between the 
valuations of the buyers and the sellers, for example, vL < p < wL would yield a 

beneficial transaction for both parties and hence we could get a socially efficient
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outcome. However, this is not the case here because the buyers cannot observe the true 

quality so low quality sellers are induced to sell their cars as high quality cars, and 

consequently we end up with one market with one price for all types of cars. With this 

in mind and assuming that the sellers’ valuation of high quality cars exceeds the buyers’ 

average valuation, vH > XwL+(l-X)wH, Akerlof showed that there is no price that would 

make all buyers and sellers willing to trade. If trade did take place under these 

circumstances, the buyers’ expectation of quality would be precisely their average 

valuation and hence they would not pay more for any car in the market. This in turn 

would lead to the exit of high quality car sellers, leaving only low quality cars, “the 

lemons”, in the market. Thus, Akerlof was able to show that the idea of efficient price 

mechanism does not hold well under informational asymmetries. Additionally, Fisher 

(1970) considers a model where firms know that they are in a competitive market and 

consequently have a flat market demand curve at the market price. However, Fisher 

assumes that the firms do not know exactly the actual market price, so they would try to 

“find” it by lowering their price in case of net excess supply and raising it in case of net 

excess demand in order to achieve the true competitive price. Phlips (1989) notes that 

this kind of behaviour is irrational since the firms could take advantage of a downward 

sloping demand curve and therefore reap higher benefits from the market. Hence, due to 

informational asymmetry a competitive equilibrium is not realistic.

Even though a competitive equilibrium is impossible, we can still find an equilibrium 

solution to situations with informational asymmetries. This is where game theory comes 

to play by providing a useful to tool to analyse strategic interactions between 

symmetrically or asymmetrically informed players in static and dynamic settings. More 

specifically the latter case incorporates two separate categories: incomplete and 

imperfect information. These categories are not mutually exclusive, and indeed, as 

Harsanyi (1967-68) has shown, a game of incomplete information can be transformed 

into a game of imperfect information. The following definitions can be given to present 

the differences among the two classes.
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• Incomplete information: there exists at least one player, who does not know the 

other players’ payoffs. For example, in the information sharing literature it is 

assumed that a company does not know, for example, its rivals’ cost functions or 

their estimates of the market demand.

• Imperfect information: there exists at least one player, who does not know fully 

the history of the game. For example, this player does not know what happened 

right before her move, that is, what actions did other players choose just before 

her turn. In our context the incomplete information situation is rendered into an 

imperfect one when firms choose to share their private information. Hence, 

firms know everybody’s payoffs but not their actions.

Irrespective of the informational situation, the essential idea is to find a Nash 

equilibrium where no player wants to deviate from his chosen strategy given other 

players’ strategies. However, the equilibrium concept associated with incomplete 

information is called the Bayesian-Nash equilibrium. The idea is that players are not 

certain about their opponents’ payoffs. Subsequently, the players form beliefs about 

them in the form of a probability distribution. For example, we might specify that firm 1 

believes that it is equally likely that firm 2 is a high- or low-cost firm. The probabilities, 

or beliefs, are calculated by each player according to the Bayes’ rule. To illustrate this 

methodology with a concrete example, let us consider again Akerlof s example of used 

cars, where there are either good quality cars or bad quality cars.

The seller value the good cars at 20 € and the buyer at 24 €. Similarly, the seller values 

the bad cars at 10 € and the buyer at 12 €. If neither one can distinguish between a good 

and a bad car, the buyer is willing to pay his expected utility at most, or 18 € (assuming 

prior belief of 0.5 for good and bad car). The seller does the same calculation, figuring 

that the car is equally likely to be worth either 20 € or 10 € and valuing it at 15 €. In this 

situation all of the cars sell at some price between 15 € and 18 €.
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If we change the circumstances and assume that the seller only knows the true quality of 

the car we arrive at a completely different outcome. Let us suppose first that the price is 

20 € or over. At that price, the seller puts both cars up for sale. However, the buyer who 

cannot tell one car from another, values the cars at only 18 € and will not pay the asked 

price, so there is no trade. The buyer’s posterior beliefs about the car being good or bad 

at price 20 €, given it is put up for sale remain the same as priors, that is at 0.5. To see 

this, consider the following.

prob(bad\on sale at p = 20) =
prob(on sale at p - 20|bad) * prob(bad)

prob(on sale at p = 20|good) * prob(good) + prob{on sale at p = 20|bad) * prob(bad)

The same result is obtained for prob(good \ on sale at p = 20). These posterior beliefs 

are valid for all prices over 20 €, but obviously the buyer looses interest in both cars 

above the price of 24 €.

At a price over 12 € but under 20 € the seller offers only bad cars, but given that the 

buyer’s valuation for a bad car is only 12 €, there will be no trade. The buyer’s posterior 

beliefs change in a way that his belief that a car is bad given it is on sale is equal to one, 

and his belief that a car is good given it is on sale is equal to zero (see below for the 

calculation of the former).

If the buyer, on the other hand, offers to buy at price 10 €, the seller still only considers 

selling the bad cars. The buyer observes this and uses this information to update his 

beliefs.
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prob(bad\on sale at p = 10) =
probipn sale at p = 10|bad) * probibad)

prob(on sale at p = 10|good) * prob(good) + prob(on sale at p = 10|bad) * probibad)

—— = 1 
0 + 1

Thus, the buyer knows that only bad cars are in the market and hence agrees to pay 12 € 

at most. We can see that with all prices between 10 € and 12 €, there is an equilibrium 

in the sense that it results in trade between the parties.

Given that in real life there are economic agents with private information, shouldn’t we, 

or could we try to organise markets in such a way that they all had incentives to reveal 

their private information, so that we could know, for example, their true preferences or 

profit functions, and thus could avoid market failures. In the signalling literature (see 

e.g. Spence (1973) and (1974)) the aim is to study how informed parties try to 

communicate their private information to uninformed parties through a set of actions. 

Naturally, if this communication is costly, then the more you communicate the more 

you would expect to benefit from it in the end. While Spence studied how the informed 

party could reveal his type to others, Rothschild and Stiglitz (1976) took a different 

approach by looking at how the uninformed parties could through their own actions 

induce the informed parties to reveal their private information. Their main result was 

that the uninformed party can sometimes screen (or separate) the informed party’s types 

by letting him choose the best contract for him among the set of contract designed by 

the uninformed party. However, implicit in all these models is the assumption that 

communication is costly. What would happen if this was not the case? The concept of 

“cheap talk” has been designed to cover these situations. Cheap talk consists of costless, 

nonbinding, and nonverifiable messages that may affect the listener’s beliefs. The idea 

here is not so much about how to reveal someone’s private information, but rather about 

whether the information received can be trusted or should be ignored? The term “cheap” 

indeed indicates that the talk between players does not directly affect their payoffs.
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Instead, the payoffs of both parties depend only on the type of the sender and on the 

action of the receiver. Farrell and Rabin (1996) point out that this has led some 

economists to assert that when talk is cheap, no one will have ant incentive to tell the 

truth. The other extreme view suggests that this type of communication will lead players 

to Pareto-efficient Nash equilibria. Farrell and Rabin are skeptical of both of these 

views. According to them, talk does in fact affect payoffs by altering players’ behaviour 

and/or beliefs. Thus, cheap talk can be informative in games, even when all parties lie 

about their true intentions.

Finally, the idea that economic agents will always prefer to have better information is 

questionable. In game-theoretic models, players are given subjective probability 

distributions and are supposed to consistently revise these as new information becomes 

available. In most models this revision is taken for granted, but as Akerlof and Dickens 

(1982) have pointed out, there can be situations when the value of more information is 

negative. The authors use this idea to describe, for example, why workers in dangerous 

jobs fail to wear safety gear because they prefer to believe the job is safe and they make 

a choice about whether to believe the job is safe or not. Similarly, resistance to new 

information that contradicts prevailing beliefs may explain why major innovations tend 

to come from new, small, “outsider” laboratories rather than from existing ones. Overall 

getting more information is good in single person decision situations, but can be more 

ambiguous when we extend the notion to multiplayer games. In the context of our 

subject, we have oligopolies possessing private information about costs or demand. The 

information sharing models subsequently study whether the oligopolies in fact want to 

receive more information from their competitors and/or share their own information 

with them, or whether there are situations when profits are actually bigger when 

sticking solely to their own old information. This question will be addressed in the next 

chapter.
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3. Information sharing of oligopolies in static setting

The theoretical literature of information sharing in oligopolistic markets can be divided 

into two main categories: static and dynamic models. Static models of competition show 

us that information sharing may arise in a wide variety of circumstances as the outcome 

of unrestricted competition in the market. The literature provides two effects that 

determine the incentives of firms to acquire (or share) information. Firstly, information 

sharing has the effect of increasing the information of firm i in the market, thus enabling 

it to make more accurate predictions about the future market conditions. Secondly, there 

are external effects of information sharing among firms because other firms might also 

acquire better information, which subsequently would affect the residual demand for 

firm i; either in a positive or in a negative way. The net effect depends on the nature of 

the market: whether there is price or quantity competition, and what type of uncertainty 

are the firms dealing with (common or private shocks to demand or to costs). Moreover, 

a third effect, not probably in the primary interest of firms, is that the change in firms’ 

actions induced by information acquisition will have external effects on consumers’ 

welfare in the market.

Research in static models was pioneered by Novshek and Sonnenschein (1982), Clarke 

(1983) and Vives (1984). Later numerous contributions to this topic have appeared. 

While the models analysed vary along several dimensions, their basic structure is the 

same.

The models under consideration typically describe an oligopoly where firms face either 

an uncertain intercept of a linear demand function or an uncertain marginal cost. In the 

most general case, the firms produce differentiated goods, where the random demand or 

cost changes may be different for each firm, but usually are correlated. The deviation of 

the vector of demand intercepts/cost from its mean is unknown to the firms.
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It is further assumed that in the beginning of the game each firm receives a private 

signal which contains information about the true deviation. This signal can be regarded 

as a sufficient statistic of a number of single observations - market research etc. For 

example, firms might receive noisy signals about the intercept of a common demand 

function, or they might know their own costs exactly, but not the costs of their rivals.

The signals received can affect all firms in the market the same way (common value) or 

be firm specific (private value). In the former case the demand function faced by all 

firms could be like the following: p¡ = a - (1 - d)q¡ - dq*, where a is the uncertain 

common demand parameter, q¡ is the output of firm i and q* is the average output of all 

other firms. On the other hand, when each firm is affected by an individual shock (in 

this case to the demand intercept), the market demand function might appear like this 

for firm i: pi = a¡ - (1 - d)q¡ - dq*. The difference between these two cases for firm i is 

that when it faces a common demand intercept the information acquisition of 

competitors is negative for it. Consider the case where firm i faces a demand like p¡ = a 
- dq* and other firms acquire information about the true value of the demand intercept. 

This will make them produce more in high states of demand and less in low states of 

demand than without the additional information. In other words, the acquisition of 

information by competitors makes them react more actively to demand changes. This in 

turn gives firm / less value from exploiting the information it has about the demand.

On the other hand, with private shocks to the demand the information acquisition by 

competitors is positive for firm i. If all competitors are perfectly informed about the 

realisation of all the demand intercepts they will, for example in case of higher than 

expected demand, decrease their output in anticipation of other firms producing more 

(Kühn and Vives 1995) and vice versa when expected demand is low. This would make 

q* vary less systematically with a¡, which would then make the individual demand 

intercept more variable from the point of view of firm i.
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Private information may be shared, for example, by means of a trade association 

collecting and disseminating data acquired by the firms of an industry. In the literature it 

is assumed that firms commit themselves either to revealing their private information to 

other firms or to keeping it private before receiving any private information, hence the 

decision on the revelation behaviour cannot be made dependent on the realization of the 

signal. With this assumption in place, there is no need to consider the incentives of a 

firm to reveal its private information when the firm already knows it (e.g. own costs). 

One could enforce this type of behaviour in practice by creating a trade association. A 

commitment not to reveal simply means that a firm does not become a member of the 

association, but just sticks to its own information. On the other hand, if a firm joins the 

association, it agrees to reveal its private information to others.

In the last stage firms noncooperatively set prices or quantities according to their private 

and the revealed information so as to maximise expected profits.

Excluding collusion in the price/quantity setting stage, information sharing has two 

effects from the firms’ point of view: each firm is better informed about the prevailing 

market conditions, and the homogenization of information among firms leads to a 

change in the correlation of strategies. The first effect is presumably positive, but the 

second may be unprofitable, leaving the net effect of information sharing on expected 

profits ambiguous. Competition authorities should also remember the third effect - the 

effects on consumers in the market induced by the changes in firms’ actions due to 

information sharing - and consider information sharing cases in light of it. The 

following table gives an illustration of some of the literature on the static models.
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Table 1: Summary of static model literature

Demand Common value Private value

Price setting

Vives 1984

Vives 1990 Vives 1990

Quantity setting

Novshek-Son. 1982

Clarke 1983

Vives 1984

Gal-Or 1985

Li 1985

Kirby 1988

Vives 1990

Vives 1990

Cost Common value Private value

Price setting Sakai 1991

Gal-Or 1986

Sakai 1986

Sakai-Yamato 1989

Quantity setting (same as demand)

Fried 1984

Shapiro 1986

Gal-Or 1986

Source: Kühn and Vives 1995

Despite trying to discuss the static literature as a whole, we feel it is useful to present in 

detail how scholars have gone about modelling this phenomenon. Therefore, we will 

next describe formally the founding article on the subject: that of Novshek and 

Sonnenschein (1982), which assumes a common value demand uncertainty under 

Cournot competition. As can be seen in Table 1 this is the most widely researched 

setting. Our second model - Gal-Or (1986) - takes a totally contrasting view by looking 

at uncertainty about firm z’s intrinsic costs under Bertrand competition.

A crucial question that these static models try to answer is whether oligopolies who 

have private information on the parameters of their profit function want to share this

15



information in a non-cooperative static Nash equilibrium. If they would, then 

information sharing cannot be said to indicate collusive conduct. Instead, it might be 

just a means of making a non-collusive equilibrium easier to find. On the contrary, if the 

firms have no incentive to share information in a non-cooperative Nash equilibrium 

while it is observed that they, in fact, do share, then there are good reasons to believe in 

the existence of tacit collusion. This does not, however, mean that consumers’ welfare 

reduces (see Tables 3 and 4) when firms share information even if they do not have the 

incentives. Thus, should a competition authority allow for tacit collusion on the grounds 

that consumers and society are better-off? Economic theory suggests that it should but 

in practice this might be highly improbable.

3.1 Demand uncertainty: common value, Cournot

In their article Novshek and Sonnenschein consider a duopoly producing homogeneous 

goods. The two firms face an uncertain intercept term a. Hence they do not know each 

others’ profit functions. The firms have, however, a number of sources from which to 

receive unbiased estimates of a. Firms see some of the sources alone and pool others.

The more sources a firm gets to see alone, the more its expected profits will increase. In 

addition to that, the authors state that firm /’s expected profits are unaffected by other 

firms’ acquisition of sources, given no initial pooling of information, and thus there 

seems to be a strong incentive to pool all of their information. However, this pooling 

also leads to an increased correlation between the firms’ outputs, reducing expected 

profits more than the positive effect of having better information.

The model starts from defining an inverse demand of a - bQ, where a is the random 

variable already mentioned. Furthermore, b is assumed to equal one and that the 

products are homogeneous. Firm i receives in each period a signal s e S1 that contains 

information about the value of a. This signal is the sum of the information received 

from the private and pooled sources. In order to determine optimal strategies, firm i
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must formulate a model M of the market that specifies the distribution of the residual 

demand function. Thus, firm i believes that M gives the true distribution of residual 

demand associated with the received signal s', and that the action q¡ will maximise 

expected profits.

A strategy for firm i is a function d: S' —> R+. Furthermore, for each o2(■) a joint 

distribution of s1 and residual demand intercept ar = a - d(s2) is determined. This joint 

distribution is a model M¡ for firm 1 and it determines the expected profit of a quantity 

choice q¡ conditional on s'. Novshek and Sonnenschein denote this for firm i, when 
duopolists adopt the strategy pair (d ,d), by E(n¡ | s'; с/, a2). If for all firms and for all 

signals, a strategy d(-) maximises this expected profit, then (d, d) is called an 

equilibrium pair. In equilibrium each firm has a model of the joint distribution of its 

signal and the residual demand intercept that it faces; that is each player knows the joint 

distribution of his signal s' and the residual intercept a - d. The fulfilled expectations 

Coumot-Nash equilibrium is then such that, for each firm i and for each signal s', output 

d maximises the expected individual profits. This is not the standard Bayes-Coumot 

equilibrium, since Novshek and Sonnenschein assumed that the signals, which the firms 

use to estimate the uncertain demand intercepts, have zero noise variance instead of 

normal distribution. In equilibrium, the joint distribution of the signal and the residual 

demand intercept that firm i observes when both firms play their expected profit 

maximising strategies coincides with the model that is held by the duopolist i.

Having defined the determinants of the model, the next task is to calculate the 

equilibrium strategy pair for the duopolists conditional on receiving signals. If intercept 

a was perfectly known, the equilibrium strategies would be q¡ = <72 = a/3. Then the 

profit function would be П¡ = [a - (q¡ + q2)]q¡ and H2 = [a - (q¡ + q2)]q2, respectively, 

and the system of first-order conditions to be solved would be
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ап.—~ = a-2qx -q2=0,
dqx 
an 2
— = a~2q2 ~qx =0 
dq2

From the second equation we get <72 = o/2 - q¡/2 so that finally we obtain q¡ = a/3 and <72 

= a/3.

Novshek and Sonnenschein replace the true value of a by the signal perceived by each 

duopolist. Thus, they assume that the expected value for the demand intercept as well as 

the expected signal for firm 2 conditional on having received signal 1 equal signal 1, 
that is E(a /s') = E(s2 Is1) = s‘ for all s'. In the same manner: E(a Is2) = E(s Is2) = s2 for 

all Z

Moreover, let с/(s1) = s1 / 3. Then the expected profit of firm 2 using quantity q2, given 

signal s2, is q2E(a - o'fs1) - q2 Is2) = q2E(a - d(s‘) Is2) - q2. Maximising this with 

respect to q2 we get E^a — ex1 (-s'1 ))|^2 J- 2q2 = 0 or q2* = ‘AE(a - o2(s') /s2) = 'AEfa-s1

/ 3 Is2) - 'A(s2 - s2 / 3) = s2 / 3, which reminds heavily the result obtained above with 

intercept a. Furthermore, firm l’s optimal quantity decision is q¡* = s‘ /3.

This result leads to the authors’ first proposition,

Proposition 1: If the first agent plays a1 (s') = s' / 3, then the second agent’s unique best 

response is c?(s2) =s2 / 3.

Novshek and Sonnenschein are able to show that à (s') = s' / 3 (i = 1, 2) is in fact the 

only equilibrium pair of strategies. First, they let s1 be arbitrary and assume that a2(sl) is 

good against cf(-) conditional on s1. Then

¿(s1) = ViE(a - ¿(s2) Is1) =s'/2-Z2E(c?(s2) /s'). (3.1)
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Thus o'(s1) -s1 /3 = -Z2[E(¿(s2) Is’) - s1 / 3] = -Z2[E(o2(s2) /s1) - E(s2 / 3 ¡s1)]

= -Z2E(J(s2) - s2/3 /s1). (3.2)

Therefore, either maxier1^1)-s1 /3| y/max|cr2(s2)-s2/3|<l/2, or the denominator is

zero. Since a symmetric argument allows interchanging l’s and 2’s in the above 

expression, it must be the case that the denominator is zero, and this establishes: 

Proposition 2: (s1 / 3, s2 / 3) is the unique Cournot equilibrium pair.

The next step is to analyse the firms’ incentives to acquire and pool the available 

information with their competitors. Novshek and Sonnenschein find that if the firms 

know the joint distribution of their signals and the residual intercepts, they will want 

more information but will be indifferent with respect to the pooling.

In showing this the authors start by defining an “independent testing agency’’ as the 

means to generate the signals. In subsequent studies this was most commonly known as 

a trade association. Thus, the association receives a sample of n observations (t¡, t2,.... 

t,) from the firms, where f* = a + £k, and the error terms, «%, are assumed to be 

independent of a and independent of each other. Each error has mean zero and variance 

v. Firm i contracts for a n¡ observation sample and allows m¡ of these observations to be 

used in a common pool to be made available to both firms. Hence, m¡ + m2 observations 

form the common pool, the next n¡ - m¡ observations are the private observations for 

firm 1, and the last n2 - m2 observations are respectively firm 2’s private observations. 

Firm z’s signal sl is the trade association’s best estimate of a based on the n¡ 

observations contracted for by firm i and the mj observations for the other firm which 

are placed in the common pool. The signal for firm 1 would be then the simple average 

of the observations bought by firm 1, plus those transmitted to the pool by firm 2, and 

vice versa for firm 2. Formally firm l’s signal is therefore of the form
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(3.3)
Л|+/Я2 /Ij+WIj

s‘ =(Xí*)/(”l +"12) = а + (Е£*)/(И1+,И2) 
*=1 *=1

and for firm 2 the signal looks like the following

m,+m2 л,-ьл2 m,+m2 л,+л2
s2 = ( E + E'*)7^ +m,) = a + ( + Ef*)/("2+wi) (3-4)

it=l *=n,+m2+l *=1 к=пх+т2+\

because firm 2 has access, in addition to the m¡ + /и2 pooled observations, to the 

observations that are not available to its competitor, that is, the observations from n¡ + 

m2 + 1 to the last one, which is n¡ + n2 because this is the total number available.

Knowing these signals, Novshek and Sonnenschein can calculate the expected profits 

for both firms. We omit the detailed derivation, and instead present solely the results. 

Thus, the expected profits for firm i are

Eg' (s' )[a - cr' (s' ) - Gj (rij + 2 m¡ + mj )v

(n¡ + mj )(n j + m¡ )

where i,j= 1,2, and i rf.

(3.5)

With these expressions for the firms’ expected profits, the authors are able to evaluate 

the effects of the acquisition of private information (that is, increases in и/ or n2), the 

unilateral sharing of information through the common pool (that is, increases in my or 

m2), and contractual arrangements between the firms jointly to share information to the 

common pool (that is, simultaneous changes in and m2). They go about doing this by 

differentiating the equilibrium expected profit function with respect to n¡, tij, m¡ and m7. 

With «, and tij, a positive direct derivative indicates that the firm wishes to acquire 

information. On the other hand, with respect to m, or mj a positive direct derivative 

indicates that the firm finds it profitable to transfer information to a pool.
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As a result they find, among others, that the expected profit for firm i is: (i) increasing 

in и, so that firms find information acquisition profitable, which, however, does not 

imply that they wish to share this information totally or partially; (ii) decreasing in m¡ as 

long as the other firm does not pool all of its private information (that is, nij = nj), in 

which case firm i has no interest in transmitting its own information to the pool. So it is 

not profitable for non-colluding duopolists to transmit information to the pool 

unilaterally.

Novshek and Sonnenschein also analyse arrangements where the firms jointly share 

information with fixed n¡ and n¿. Their findings suggest that the firms receive the 

highest profits under no pooling or under full pooling; thus being indifferent between 

these two strategies. Furthermore, they show that partial sharing gives lower expected 

profits for both firms than the previous two strategies. Hence, a no-sharing policy seems 

optimal for firms since it is easy to imagine some kind of costs being related to sharing 

arrangements in reality. Even though Novshek and Sonnenschein do not explicitly 

mention this, subsequent studies have elaborated their results and found that 

information sharing is indeed not Pareto optimal (see for example Kirby, 1988).

Novshek and Sonnenschein also consider welfare effects of information sharing. In their 

model the expected consumer surplus in equilibrium solution is

2 E{a2) +
o{nx + n2 + 3m] +3m2) 

2 (и, +m2)(n2 +W,)
(3.6)

We see that the surplus goes down when n¡ or n2 increase. The authors comment that 

this is a common result in the economics of uncertainty: namely that decreases in 

variance reduce expected consumer surplus under uncertain demand conditions.
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The total expected surplus on the other hand turns out to be

"-)¡4£(a2 ) + +n2 +3m, +3"b)l
<9jj 2(и, +m2)(m2 +m,) J (3.7)

According to the authors this is equivalent to (2/3)E(a2) - (expected consumer surplus) 

so that changes in n¡ or m¡ affect total surplus the opposite way than in the case of 

consumer surplus. Therefore, total expected surplus increases with an increase in the 

number of observations n¡.

Their results were strengthened by Clarke (1983), who replaced the fulfilled 

expectations assumption by a Bayes-Coumot assumption, implying that firms must 

make their quantity decisions based on their best Bayes estimates of their opponents’ 

information. Clarke assumed that uncertain market variables may be parameterised by 

normal distributions, whereas Novshek and Sonnencshein made weaker distributional 

assumptions about the market’s random variables. In their equilibrium they approximate 

firms’ conditional expectations about other firms’ data by assuming that each firm 

believes that the others’ data are identical to their own. Clarke comments that this 

means that firms’ data noise variance is zero, or in other words firms are certain of their 

environment. In Bayes-Coumot equilibrium this is not the case, since conditional 

expectations are computed assuming normally distributed random variables, which 

allows for computing equilibria for a full range of data noise variances. With his model, 

Clarke found that firms would actually not whish to share information, even if they have 

less accurate information that their rivals, unless they may cooperate once information 

has been shared. This poses a problem for antitrust authorities and as Clarke puts it 

(1983, page 383): “This situation is unfortunate as society’s welfare is maximised only 

when firms share information, but act competitively. Thus society faces a dilemma. 

Information pooling is good if firms behave competitively, but shared information 

makes anticompetitive agreements easier to construct. ’’
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Summarising the conclusions of the literature, we can say that in the case of common 

demand uncertainty under Cournot competition giving other firms more information 

will reduce the variance of the demand intercept. Given the signal that the firm receives 

this reduces profits. In other words, the acquisition of information by other firms makes 

them react more actively in terms of output to the demand shock. This gives firm i less 

value form exploiting the information it has about the demand. On the other hand, 

receiving additional information from others improves firm Vs ability to better estimate 

the future market conditions and thus be prepared for them, but this is outweighed by 

the loss from reduced variation in demand and hence firms do not want to share 

information. Last but not least, Sakai (1990) has also studied the welfare and consumer 

surplus effects and has found that they both increase under Cournot competition. This 

results because under quantity setting the quantity adjustment effect and the preference 

for variety effect go in the same direction. In section 3.6 we will present a fuller 

discussion of firms’ incentives to share information under different circumstances and 

how sharing affects the welfare of consumers and society. We will see that more 

contradicting scenarios, as mentioned by Clarke above, arise in other settings.

3.2 Demand uncertainty: common value, BertrandZ(Cournot)

Instead of going through formally any models, we restrict to explaining informally the 

main conclusions under price competition. The main contribution came from Xavier 

Vives in 1984. He reconsidered the issue of information sharing by using a duopoly 

model with demand uncertainty but with firms who produce a differentiated good. The 

signals about the demand intercept a are defined in the same way as in Novshek and 

Sonnenschein. This allows Vives to consider combinations of substitutability and of 

complementarity under Cournot or Bertrand strategies. Vives found that when the 

products are substitutes and the firms play Bertrand, increasing the information of the 

other firm makes its output less variable with the demand. Kühn and Vives (1995) 

explain that with no information about the true state of demand the optimal price
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relative to the expected demand function would be at p*. Output would adjust to clear 

market at Q(L) and Q(H) for low and high realisations of demand respectively. If the 

firm j receives information about the true state of demand, then on average output will 

be reduced in the high state to QA(H) and increased in the low state to QA(L).

Figure 1 : Information acquisition by firm j

Source: Kühn and Vives 1995

As a result, the residual demand intercept of firm i becomes more variable when the 

other firm improves its information. In other words, the existing information becomes 

more valuable for firm i with information sharing than without. Hence, there is always 

an incentive to share information across all firms. The opposite holds (no sharing) when 

the goods are substitutes but the firms play Cournot. This comes about because 

expected profits are reduced by the pooling of information. For example, if firm i gets a 

high signal on a and there is pooling, its competitor will have more precise information
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and will produce more, and additionally the signals will be more correlated so that the 

probability that firm Гs competitor increases his production is increased. As a 

consequence, firm i has to produce less.

The analysis of complementary goods is omitted here, because form the point of view of 

competition policy it is of minor interest. This is because complementary goods are 

essentially in different markets.

What comes to welfare and consumer surplus when the goods are substitutes and a 

Cournot game is played, pooling dominates no pooling in terms of expected total 

surplus. Moreover, the private value to the firms of information received is always 

positive. In addition to that, the change in total surplus due to information received is 

positive in a Cournot game and negative in a Bertrand game. This further confirms 

Clarke’s dilemma of contradicting interests between the firms and society. Indeed, 

Vives proposes that when the goods are substitutes and Cournot competition prevails, 

public policy should encourage information sharing, but given what Novshek and 

Sonnenschein found (sharing helps only to collude) in the previous section this 

proposition has to be taken with reservations.

3.3 Demand uncertainty: private value & Bertrand/Cournot

When firms obtain information and are price setters, they will increase prices if they 

find that demand intercepts are higher than expected because they expect other firms to 

set higher prices as well. The opposite happens if demand intercepts are lower than 

expected. Thus, additional information of competitors leads to more variability in 

residual demand. This and improved information precision are positive externality 

effects, but reduced product variety works in the opposite way, and thus reduces 

expected welfare and expected consumer surplus. Altogether, firms still have an 

incentive to share information with each other.
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Under Cournot competition if other firms are informed that firm i has a low state of 

demand, the others will produce more because they know that firm i has an incentive to 

produce less (and vice versa with high state of demand). Hence, with information 

sharing the intercept ar of the residual demand function becomes more volatile, which is 

a benefit for firm i. Consequently, firms will have an incentive to share information 

(Fried 1984, Li 1985, Shapiro 1986).

Welfare and consumer surplus go in opposite ways depending on the type of 

competition. Expected total welfare is improved with information sharing under 

quantity competition because the output adjustment effect dominates the preference for 

variety effect (see Vives 1990, Proposition 3). The effect on consumer surplus is, on the 

other hand, ambiguous.

Under Bertrand competition additional information about the competitors will also lead 

to more variability in residual demand. If firms are informed that firm z’s demand is low 

(high) then they will set higher (lower) prices. As a consequence, this results in other 

firms’ outputs being more negatively correlated with the demand intercept than without 

information sharing. Hence, sharing information improves the precision of information 

and increases the variability of residual demand. However, expected welfare and 

consumer surplus are reduced, for both the output adjustment effect and consumers’ 

preference for variety effect are negative.

3.4 Cost uncertainty: common/private value & Cournot

As can be seen from Table 2, under quantity setting competition the incentives to share 

among firms are exactly the same irrespective of whether there is demand or cost 

uncertainty. Furthermore, Kühn and Vives (1995) explain that the uncertainty about 

common value costs, such as the evolution of industry-wide costs, is analogical with the 

uncertainty about the demand case, since the intercept of market demand is also a 

common value. Hence, the analysis of private incentives is the same as explained
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previously in the case of uncertain demand and Cournot competition. Hence, not to 

share is an equilibrium strategy.

Table 2: Identical welfare and incentive effects under quantity setting

Demand/Cost Common value Private Value

Quantity setting

Information externality: -

Incentive to share: no

Information externality: +

Incentive to share: yes

Welfare: increases
CS: increases

Welfare: increases
CS: decreases if n small,

ambiguous otherwise

Soinee: Kühn and Vives 1995

However, when uncertainty is about firm-specific costs, then to share information is an 

equilibrium Cournot outcome. In addition, Shapiro (1986) has shown that the exchange 

of cost information can increase efficiency by raising the market shares of lower-cost 

firms and by reducing the variance of industry output. The policy conclusion is 

therefore that information sharing is likely to facilitate collusion when it is about a 

common value of costs, but no such conclusions can be drawn when private cost 

information is being pooled in the absence of a formal cartel agreement.

3.5 Cost uncertainty: common/private value & Bertrand

In the previous case the informational externalities came about indirectly. The 

acquisition of information by competitors had an effect on firm /’s residual demand 

through an increase or a reduction in the value of the privately possessed information of 

firm i. In contrast, cost uncertainty and Bertrand competition can bring about direct 

externalities. This means that even a firm that has no information about its own costs or 

those of its competitors can be affected by information acquisition about costs by its 

competitors. For example, consider a profit function: (p¡ - c¡)(a - bp¡ + dLj^pj). Then, if 

firms j have information about the costs of firm i, then prices pj will vary with c,
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irrespective of variations in firm Vs prices. To illustrate further this direct effect, let us 

go through an example presented by Kühn and Vives (1995). Let us suppose that all the 

firms in the market share the same marginal cost level c. Furthermore, firm i does not 

know this level, whereas the other firms acquire information about c. Figure 2 depicts 

the positive or negative effects that this can have on firm i.

Figure 2: External effects on firm i due to information acquisition by rivals

D(c high)

D(c low)

Source: Kühn and Vives 1995

In the picture the three lower lines represent the low cost state, the expected cost state, 

and the high cost state respectively. We also have three demand lines corresponding to 

low, expected and high states. Without any better information the expected state 

prevails and we would have market equilibrium at (p*, Q*). However, when the other 

firms obtain information about the state of costs, firm z’s profits change from this 

equilibrium case. In high cost state the other firms can afford to increase their prices, 

which will result in increased residual demand for firm i. Thus, firm i would gain profit- 

wise an amount corresponding to the area E-F-G-C. On the other hand, when costs are
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low the other firms can pursue bigger market shares by cutting prices. This would 

subsequently decrease firm z’s residual demand. Hence, firm z’s profits would diminish 

by an amount corresponding to the area A-B-C-D. Thus, we have seen externalities of 

information acquisition (or sharing) on a firm that does not possess any private 

information about the uncertain parameter. Moreover, information sharing seems to be 

disadvantageous. There are, however, other models that show incentives to share 

information, so the result depend heavily on the parameters and the number of firms 

(see Table 3).

Of these models, we present briefly that of Gal-Or’s (1986), who finds that under 

Bertrand competition firms have no incentives to share information. She examines a 

model where the uncertainty is about unknown private costs. Each firm observes a 

private signal of a parameter of the model which is different for each firm, whereas in 

the common demand intercept case the signal eventually affected all firms’ payoffs in 

the same way. However, she mentions that the conclusions given by her model hold 

also if uncertainty is of common nature.

Gal-Or’s considers a duopoly of differentiated products. The linear inverse market 

demand is

p¡ — a - bq¡ - dq¡, (3.8)

where a, b, d > 0; b >d\ i,j =1,2, and z ?±j. Furthermore, p¡ is the price and q, the 

amount produced of product z, and because d > 0 the products are substitutes. Gal-Or 

mentions that the closer the coefficients b and d are to each other the less differentiated 

the two products are.

As is commonplace in the literature, before choosing its strategy each firm observes a 

noisy signal for its unit cots c¡, i yÿ. This signal z¡ is determined as
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Zi = c ¡ + ei (3.9)

where e¡ ~ vVfO, m) and e¡ and Cj are independently distributed for all fs, and e, and ey are 

independently distributed i ?ÿ. Since the signals for firms are independently distributed 

neither firm can make any inferences about the unit costs of its competitor based upon 

its private information.

Gal-Or assumes that in the first stage of the game each firm may choose to distort the 

messages it sends to the trade association. The amount of distortion by firm i is denoted 

by s¡. Naturally if s¡ = 0 the firm reveals truthfully its information and if s¡ = oothe firm 

generates infinite “noise” in its reports in order to make their informational content 

worthless. If 0 < s¡ < oo there is partial revelation of private information. Since firms are 

required to commit themselves to a fixed amount of distortion prior to learning their 

signals it is crucial that the transmission of the information is conducted by an outside 

agency, for example a trade association. This association chooses the reported message 

of firm i, z¡, as follows:

z,. = zt+f, Cov(f,f2) = Cov(f„Cj) = Cov(f¡,ey) = 0 Ví,y (3.10)

f,~N{0,S¡) i = l,2

After selecting messages according to (3.10), the agency reports £,, z2, s¡ and s2 to both 

firms. Hence firms get a report about the realised values of the messages and their 

accuracy. This information is then used in the formation of strategies for the second 

stage of the game. The choice of strategy may depend on the vector of observations that 

becomes available after the information transmission stage. This vector for firm i is 

denoted by t¡ = (z¡, £,, z2, s¡, s2). Hence firm i can condition its strategy at the second 

stage on its private signal and the messages delivered by the association.
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In this game each firm’s strategy consists of an amount of distortion and a price. With 

prices chosen as p¡, p2 the output levels can be determined from the inverse market 

demand equation (3.8). The resulting output for firm i is

a dPj ~bp i
b + d + (b-d)(b + d) ’ i * j\ ¿,7=1,2. (3.11)

Using this we can derive the payoff of firm i as

J' (si, Sj, p, (ti ), pj (tj )) = ^ (p, (t¡ )-c¡)
a | dpj (tj ) - bp¡ (/. )

i * Г, ¿,7=1,2
{b + d (b-d)(b + d) )

(3.12)

Gal-Or considers only subgame perfect equilibria, meaning that we need to guarantee 

that the strategy choice made at the beginning of the first stage remains optimal at the 

second stage as well. Hence, the “best-response” strategies pi(t¡) should maximise firm 

Vs payoffs in the second stage of the Bertrand game, too.

In deriving the “best-responses”, Gal-Or starts by defining decision rules given the 

distortion levels s¡ and $2

a(b-d) dbcrc
(2b-d) + (4b2 -d2)(m + crc +Sj) 2(4b2 -d2)(m + <Jc +s¡)

(3.13)

The proof of this is omitted here but can be found in Gal-Or’s paper.
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Taking advantage of these decision rules and distribution definitions of private costs, c„ 

given noisy signal z„ Gal-Or arrives at the following payoff function (as a function of s¡ 

and S2) of both stages

ui(si,sj) =
(b-d)(b + d)

a2(b-d)2 o] + 4m<ri d2b2<j2
+

(2b -d) 4(m + <Jc) (4b -d ) (m + ac +Sj)

d2cr2(8b2 -3d2)
4(4b2 -d2)(m + ctc +s,.)

(3.14)

Since v¡(s¡, Sj) is a strictly increasing function of s„ Gal-Or asserts that with stochastic 

technology (ac > 0) the unique Bertrand equilibrium of the two stage game is an infinite 

amount of distortion (s¡ = 00) so that the publicised report of firm i becomes 

meaningless, and a price p¡(y¡) that satisfies equation (3.13). Therefore Gal-Or reaches 

the conclusion that with uncertainties about private costs there are no incentives to share 

information at the Bertrand equilibria. Moreover, Gal-Or says that the incentive 

conclusions obtained in this paper apply to both common value games and private value 

games. For example, the incentives are the same with different private demand 

intercepts as they are with different private costs.

In conclusion, Gal-Or’s idea is that at first each firm must decide how accurately it will 

report its signal to the trade association. This “distortion level” is represented by the 

parameter s¡. When s¡ = 0 the firm perfectly reveals its private information and when it 

is infinite, the reported message becomes meaningless. Each firm must also inform the 

association of the amount of distortion it uses. They also report to the association the 

signal (z¡) they received in the first stage.

Subsequently, the association distributes to the firms both distortion levels and the 

signals containing this distortion. The firms then use their private signal and the
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information received form the association to derive the optimal strategy, that is, 

<T,(z„zl,z2,sl,s2) = p¡.

3.6 Conclusions about information sharing in static models

Gathering the pieces of our discussion of the static information sharing literature, we 

observed that information sharing will have three main effects that bring about different 

conclusions under different initial outsets. Firstly, we learnt that when firms get more 

private information about the uncertain parameter they are better off, since the more 

information they have about the market conditions, the better they can design their 

future actions to match them. This tends to be good in terms of expected profits. 

Secondly, the change in firms’ actions induced by the information acquisition will have 

external effects on consumers in the market. A third effect arises in oligopoly because 

firms have a perceivable effect on their competitors. A firm knows that other firms 

know when it acquires information and it knows that these firms act according to that 

knowledge. Hence, the fact of acquiring information may not only improve the 

precision of information but at the same time affect the variability of the residual 

demand function.

Table 3 below shows that the incentives to share information depend heavily on the 

model used. All in all, it can be said that a positive information externality will induce a 

firm to unilaterally share information. A negative externality on the other hand is more 

ambiguous, that is, even in that case a firm may have the incentives to share information 

in a quid pro quo (reciprocal exchange of information) type of arrangements (Vives 

1990), but the principal conclusion in the literature is, however, that incentives to share 

information exist only rarely. Notice that the cases where firms have no incentives to 

share information feature Cournot competition with common shocks or Bertrand 

competition with private shocks to costs (provided that the firms are few).
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Table 3: Summary of incentives to share information

Demand Common value Private value

Price setting

Information externality: +

Incentive to share: yes

Information externality: +

Incentive to share: yes

Quantity setting

Information externality: -

Incentive to share: no (?)

Information externality: +

Incentive to share: yes

Cost Common value Private value

Price setting

Information externality: ?

Incentive to share: ?

Information externality: ?

Incentive to share: depends

on the number of firms

Quantity setting

Information externality: -

Incentive to share: no (?)

Information externality: +

Incentive to share: yes

Source: Kühn and Vives, 1995

In order to better illustrate the dependence of the results on model characteristics, let us 

state the main conclusions of some important studies on this matter. If we take the 

nature of competition under scrutiny, Vives (1984) has shown that with 

nonexclusionary disclosure, substitutable goods and demand uncertainty, sharing 

information is the unique equilibrium with Bertrand competition and not sharing is the 

unique equilibrium with Cournot competition. Gal-Or (1986), however, has shown 

opposite results under a private-value model of cost uncertainty.

Secondly, if we concentrate on the source of uncertainty characteristic in a Bertrand 

model of substitute goods with a private-value information structure, then Sakai (1986) 

has demonstrated that under demand uncertainty the tendency is to share information, 

but with cost uncertainty, no sharing is optimal (Gal-Or, 1986).

Finally, let us look at the type of uncertainty (common versus private value) under a 

Cournot competition model with homogenous goods and uncertainty about the constant 

marginal costs. We can say that if the information structure is of the common-value
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type, the results of Clarke (1983), Vives (1984), Gal-Or (1985) and Li (1985) show that 

no information sharing is the unique equilibrium. In the opposite case (private-value), 

the results of Fried (1984), Li (1985), and Shapiro (1986) suggest exactly the opposite 

conclusion.

The modelling details play also an important role when we look at the welfare effects. 

Firstly, the type of decision variable (price or quantity) matters. If firms are quantity 

setters increasing information increases the degree of output adjustment to demand 

shocks. With price setting, more information leads to an opposite effect. Stronger output 

adjustments tend to improve welfare. Secondly, the type of uncertainty matters due to a 

preference for variety effect in consumption. Consumers tend to prefer consumption 

patterns that are uniform across varieties. With common shocks to demand, production 

patterns become more uniform with information sharing and will benefit the consumers. 

With private shocks, production patterns tend to become less uniform with information 

sharing, which results in reduced welfare. Furthermore, these two effects may be 

reinforcing or countervailing depending on the combination of the type of uncertainty 

and the decision variable. In addition to that, the relative size of the industry can change 

the welfare results of the models. A summary of welfare and consumer effects brought 

about by information sharing can be found in the following table.
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Table 4: Summary of welfare and consumer surplus effects

Demand Common value Private value

Welfare: Welfare:

decreasing (if goods poor decreasing (under

substit.) monopolistic comp.)

Price setting increasing (if goods close increasing (in a duopoly)

substit.) CS:

CS: decreasing

decreasing

Welfare: Welfare:

increasing increasing

Quantity setting CS: CS:

Increasing decreasing (if n is small)

? (otherwise)

Cost Common value Private value

Welfare: Welfare:

increasing decreasing

Price setting CS: CS:
? decreasing (if n is small)

? (otherwise)

Welfare: Welfare:

increasing increasing

Quantity setting CS: CS:

Increasing decreasing (if n is small)

? (otherwise)

Source: Kühn & Vives 1995

It can be seen that the static literature does not provide any clear conclusions of the 

effects ofinformation sharing on total welfare. Indeed, Kühn and Vives (1995) mention 

that the static theory still seems to be insufficient in order to base policy
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recommendations on it and, for example, most econometric studies to determine the 

welfare results of information sharing have been unsatisfactory. In any case we have 

seen that information sharing may emerge in a wide set of circumstances with 

unrestricted market competition, so observing information sharing cannot not be 

immediately interpreted as evidence for collusive behaviour. Moreover, Kühn and Vives 

mention that in order to be able to determine the welfare impacts of a particular case 

would require such a tremendous knowledge of the characteristics of the industry that it 

becomes often too costly to acquire this knowledge, and hence competition authorities 

should review with great prudence whether they proceed with this or not.

A strong assumption is made in all the models mentioned above, namely that firms 

report truthfully their private information to the trade association and consequently to 

their competitors. However, Ziv (1993) argues that if information received cannot be 

verified, every firm will have an incentive to lie. Furthermore, he has shown that if the 

information can be verified - for example, by sending sales bills - or if the signals sent 

are costly - like advertising - then truthful exchange would resume.

Let us now move on to examining the dynamic aspects of information sharing. 

Understanding this has become very important for competition authorities, due to the 

nature of many cartel cases where the issue is actually one of sharing information about 

past actions.

In what follows, we will mainly cover the ideas non-technically, but will also present 

Green and Porter’s (1984) influential model.

4. Information sharing of oligopolies in dynamic setting

Competition authorities are often faced with cases that deal with information exchange 

of past prices, production or sales figures. It is clear that static models are not the best- 

suited tools in these circumstances. To fix ideas consider a model in which there are two
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periods of production and firms are imperfectly informed about demand and costs. 

Prices or quantities produced of period one will convey information about past costs or 

demand. This will be information that is useful for the future, because generally 

demands and costs in one period will be correlated with demand and cost in the next 

period. Price or quantity observations from the first period are then signals about future 

market conditions. For example, if firms set quantities then market prices will reveal 

information about the state of demand.

The difference with respect to static models is that in them, firms could commit only ex 

ante to information sharing of the signal, but could not take unobservable actions that 

would influence the signal. In two period models firms can set prices or quantities 

which are not observed by the other firms. This can obviously induce the firms to 

change their strategic variables from the static oligopoly situation in order to manipulate 

the information content of the information exchanged ex post. In the literature this 

“signal-jamming” phenomenon has been demonstrated when there is interrelated 

learning about demand or costs over time (see for example Riordan 1985; Aghion, 

Espinosa, and Jullien 1993; Mirman, Samuelson, and Urbano 1993). Instead of dwelling 

more on various information manipulation models, we move on to looking at the role of 

information exchange in sustaining tacit collusion.

4.1 Tacit collusion through information exchange

Tacit collusion simply means any type of cooperation between firms which is not 

sustained by legally enforceable contracts. Collusion between industry players is 

achieved through repeated interaction in the same market. One of the major insights of 

the literature is that colluding firms are able to punish those that deviate from the 

collusive prices or production quantities in the following periods. With the development 

of game theoretic tools in the 1980’s, researchers have been able to fully model the 

dynamic interaction between oligopolies and the incentives for collusion in such 

markets. As a matter of fact, the body of literature that can help most for policy
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formulation on information exchange was initiated quite early by Chamberlin (1933) 

and Stigler (1964). Their theories were concerned with dynamic collusion in the 

absence of perfect observability of strategies. This means that firms cannot perfectly 

observe the actions of their competitors and have to infer this information from market 

data. Below we will discuss more this literature and present in more detail the work of 

Green and Porter (1984) that according to Kühn and Vives (1995) is perceived to have 

done most to improve our understanding of secret price cutting and non-cooperative 

collusion in dynamic settings.

4.1.1. Collusion with public information

The model of Green and Porter provides a way to analyse collusion in the pattern of 

collusive and price-war phases that are generated in equilibrium. In the model, there is 

uncertainty about demand and firms cannot observe each others actions. Firms set 

quantities in each period and a price is obtained. If the price is low the firms have an 

inference problem: was the price low because demand was unusually low or because 

someone cheated on the implicit cartel agreement? To sustain collusive outcomes firms 

enter into periods of price-wars whenever these low prices are observed. This behaviour 

is actually not punishment for deviations. In equilibrium no firm deviates, but all firms 

understand that the lack of public observability of the behaviour of other firms makes it 

necessary to have price-war phases when demand is unexpectedly low.

Formally, Green and Porter consider an oligopoly of n firms which produce an 

undifferentiated product. Furthermore, тг, : R+2 -» R is the return function of firm i. тг/х,-, 

p) is firm z’s net return from producing x, units and selling at price p. ß is the discount 

rate. The authors assume that the firms are risk neutral and

maximiseе\У*nß'л¡(хи,p,) |. The observed price is pt = dtpCf^i=xxit), where p : R+

-> R+. Each random variable в, is supposed to be a demand shock which firms cannot 

observe directly.
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An infinite sequence s¡ = (s¡o, s,v, ...) represents a contingent strategy for firm i. The 

parameter s¡o determines initial output level x¡o, and sít+j : R+t+1 -* R+ determines z’s 

output level at time t+1 as a function of past prices by sit+i(po, ...,pt) = xil+i.

A strategy profile (s¡, ....sj determines recursively a stochastic process of prices, which 

in turn induces a probability distribution on the space of infinite sequences of prices. 

Expectation with respect to this distribution will be denoted by E s .

A Nash equilibrium is a strategy profile which satisfies

E. .5,
./=0

< E . . .i,
/=0

(4.1)

for all firms z and feasible strategies s,.

Green and Porter claim that the industry could produce a monopolistic level most of the 

time, when firms continue producing their respective shares until the market price falls 

below some level p. In this case, the so-called price war would begin as firms would 

start producing Cournot outputs for the duration of T-l periods, as the authors specify it. 

At the end of this episode, at period T, the firms will resume the monopolistic 

production phase. This will again continue until the market price drops below the 

trigger level and so forth.

Formally they define this by letting y - (y¡,.... yj be a profile of restricted outputs, and z 

= (zj, .... zj be then the profile of Cournot outputs. Next they choose a price level p, a 

length of time T, and define time t to be normal if (a) / = 0, or (b) t-l was normal and 

p <pt-i, or (c) t-T was normal and pt-r< P ■ In all other cases, Green and Porter define t 

to be reversionary. Well-defined policy strategies for firms are then defined by
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(4.2){y¡ if t is normal, 
z¡ if t is reversionary

Each firm faces a stationary two-state (normal and reversionary) T-stage Markov- 

dynamic programming problem. Its optimal policy is to produce z, in reversionary 

periods, and to produce some fixed quantity r in normal periods. Let V,(r) be the 

expected discounted present value of firm i if it sets xit = r in normal periods. Define

w, = 'Ey j,r¡(r) = EeK¡(r ,6p(r + w,)),
j*i

8, = Eeni (4.3)

In normal periods, firm i anticipates that the aggregate output of the other firms will be 

Wj, and so 7j(r) is the expected profit of producing r. The expected profit in reversionary 

periods is Ô,. Letting Prob(-) denote probability with respect to the distribution of в. The 

authors assume that у,(у,) > ô, for each firm i. Then V, satisfies the functional equation

V¡ (r) = Y¡ (r) + ß Pr ob(p < вр{г + w¡ ))V¡ (r) + Pr ob(6p(r + w, ) < p)
T-1

(4.4)
Í=1

?тоЬ(вр(г + w,.) < p) = F(p /p{r + w,.)), so equation (4.4) is equivalent to

v (r) = Y¡ (r) + E(p / p(r + vv,. ))((ß -ßT)H\- ß))öi 
ß + (ß - ßT)F(p/p{r + w¡))

=_________ Mr)-8,_________ , 8,
1 -ß + (ß-ßT)F(p/p(r + wi)) \-ß‘

(4.5)

Thus the expected discounted present value of firm i equals what it would be in a 

Cournot environment, plus the single period gain in returns to colluding, again 

discounted. The inequality in equation (4.1) can now be written
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К(г)<К. (y¡) for all r and i. (4.6)

The first-order condition for equation (4.6) is

V¡(y¡) = 0 for all i. (4.7)

Using the fact that (f/g), = 0 if and only iff’g -fg ’ = 0, (4.7) is equivalent to

r ( VV
0 = 1 -ß + (ß-ßT)F pip Sr,

\ Vs" )./_

for all i.

f Г \\ 
T'r P'P

Vs" J)
PP'

( Л ( ( Y|2Z yj 1 p Z У) *(z, (t, )-^, )
\jin ^ ^ у jin J J

(4.8)

The above equation states that marginal return to a firm from increasing its production 

in normal periods (y¡’(y)) must be offset exactly by the marginal increase in risk of 

suffering a loss in returns (y¡(y¡) - ó¡) by triggering a reversionary phase.

To conclude, Green and Porter make two final observations about the formal model of 

collusion under uncertainty. First, no firm ever defects from the cartel. More precisely, 

no firm i has any private information that would lead it to assess its return function 7Г, 

more accurately than its competitors do. Hence, every competitor is able to figure out 

what i will do to maximize profits. The market price only reveals information about 

demand, and never leads firm V s competitors to revise their beliefs about how much 
firm i has produced.
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Secondly, despite the fact that firms know that low prices reflect demand conditions 

rather than overproduction by competitors, it is rational for them to participate in 

reversionary phases. Basically, a reversionary phase is just a temporary switch to a Nash 

equilibrium in noncontingent strategies. It does not pay any firm to deviate unilaterally 

from its Nash strategy in this temporary situation, any more than it would if the industry 

were permanently a Cournot industry. It might be asked why Cournot equilibrium is 

appropriate at all. If firms know at a particular time that a low price has been observed 

in the past, and that the cartel has had a perfect record of monopolistic conduct, why do 

firms not disregard the price and continue to act monopolistically? The answer 

according to Green and Porter is that everyone understands the incentive properties of 

equilibrium. If firms did not revert to Cournot behaviour in response to low prices, 

equation (4.7) would not hold the rest of the time, so monopolistic behaviour would 

cease to be individually optimal for firms.

However, the model of Green and Porter is restrictive in the sense that it only considers 

the so-called trigger strategies, where all firms continue to play the collusive 

equilibrium in period k+1 if and only if it was played in period к as well. Otherwise the 

collusion breaks down as non-deviating firms punish the deviator by playing 

competitive equilibrium. Authors such as Abreu, Pearce and Staccheti (1990) and 

Fudenberg, Levine and Maskin (1994) have tried to understand how much collusion can 

be maximally sustained when players cannot perfectly observe each others’ strategies. 

While there are circumstances under which perfect collusion is achieved, the basic 

message of the dynamic literature for information sharing regimes is that information 

exchange of demand information will tend to increase the scope for collusive behaviour 

and tend to reduce phases of cooperation break-downs.

Moreover, as Kühn and Vives (1995) note, the above model implies a difference 

between the exchange of information on demand data and of information on quantities 

transacted. The Green and Porter model under exchange of quantity information can 

sustain a fully collusive outcome. With exchange of demand data, however, more
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collusive outcomes can be sustained, but not necessarily any of them reaching a fully 

collusive outcome. This means that observation of past actions of rivals is much more 

effective in sustaining collusion than the observation of competitors’ signals about 
demand.

The Green and Porter model actually leads to a collusive equilibrium even with 

aggregated output information. In practice, however, exchange of private information is 

considered to reduce the possibilities of collusion the more aggregated the information 

is (see for example Leivo and Leivo (1997)). The competition authorities generally 

consider that aggregation leads to less information being released and therefore firms 

having less precise information about the market. This point emerged in the EU 

Commission’s ruling in the famous UK tractor case in 1992 (OJ L 68/19), where the 

market players where seen to exchange, via a trade association, too detailed 

information, whose purpose would only be to enable collusive behaviour.

4.1.2. Collusion with private information

In the previous section it was assumed that firms used a publicly observable signal, such 

as market price, to infer the strategy of their competitors. With the exchange of 

individualised firm data the situation can be very different. Indeed Green (1980) has 

shown that information exchange on individual data can be very strong instrument to 

induce collusion. In his model there is a large number of firms and every firm is so 

small relative to the market that a defection of a single firm would not be detected. 

Green shows, however, that if every firm can observe every other firm’s output decision 

the fully collusive outcome can be sustained despite the fact that there is a large number 

of firms. Hence, information exchange on individual firms’ quantities can help sustain 

perfect collusion. In general, individualised firm data will better allow the market 

players to verify that all firms obey the collusive equilibrium, whereas aggregated data 

may many times be insufficient for these purposes. Kühn and Vives (1995) mention two 

benefits of individualises data exchange. Firstly, as already mentioned it may make it
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easier to detect deviations. Secondly, it allows designing individualised punishment 

strategies that single out individual firms.

4.2 Conclusions about the dynamic collusion literature

Dynamic models have shown the competition authorities that information sharing can 

have a significant role in facilitating collusion by improving the monitoring of activities 

of competitors. However, some information is more effective in sustaining collusion 

than other. The literature suggests that sharing information about demand from market 

studies or even cost information is less susceptible to hindering competition than 
exchange of past prices and quantities. This results form the fact that observing 

strategies directly makes it much easier to detect deviations and subsequently punish the 

deviators. Furthermore, the degree of aggregation of information over time matters 

significantly. For example, with daily data deviation detection is much easier that with 

yearly data. In addition to that, submarket disaggregation is likely to aid collusion by 

improving the possibilities of detection. Finally, sharing of individual data of actions of 

firms is a very effective policy to sustain collusive agreements. In fact, competition 

authorities worldwide are the most stringent on firms’ rights to exchange information 

about individual prices or quantities.

These effects of information exchange would not be a concern for competition 

authorities, if they could effectively combat collusion on prices, for example. However, 

proving collusion in court has been extremely difficult. One tool to alleviate this 

problem has been the leniency program, in which the first firm to go public and provide 

evidence of the collusion it participated in can receive a substantial discount on the 

sanctions imposed on the members of the cartel. Another tool for the competition 

authorities is to intervene in information sharing as to make tacit collusion between 

firms harder, and as we have seen, economic analysis supports this policy of 

intervention.
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5. Information sharing meets competition policy

The purpose of this part of the thesis is to look at how information sharing issues have 

been dealt with in the European Community by the Commission and in Finland by the 

national Competition Authority. We have chosen two important cases from the 

European Commission, which handles all cases that affect more than one country in the 

community. The first one is the so-called Wood Pulp case from 1985, where the 

Commission analysed an international cartel of pulp producers. The second case is more 

recent (1992), but very important in setting information sharing guidelines for the 

future. It deals with tractor manufacturers in the UK market. In addition to those, we 

will go through two cases from Finland, both decided a few weeks ago. Finnish 

competition history has not seen many cartel cases where information exchange would 

have been a major issue. However, these two new cases that we present are essentially 

solely about information exchange between competitors. Before entering the 

Commission’s cases in detail, we will briefly introduce the legal framework that 

concerns with restrictions of competition in the European Community. We will do the 

same for Finland when we turn to the domestic cases.

5.1 European Community legal framework

The Rome Treaty of 1957 established what is now known as the European Community. 

The Treaty, consisting of 314 Articles, is a complex document which has generated a 

considerable body of jurisprudence (see e.g. Kapteyn and van Themaat 1998). Much of 

the EC law is concerned with the elimination of obstacles to the free movement of 

goods, services, persons and capital; the removal of these obstacles in itself promotes 

competition within the Community. Furthermore, the Treaty contains specific 

competition rules that apply to undertakings and to the Member States themselves

The EC competition law is contained in Chapter 1 of Part III of the EC Treaty, which 

consists of Articles 81 to 89. Within Chapter 1 of part III of the Treaty, Article 81(1) 

prohibits agreements, decisions by associations of undertakings and concerted practices
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that have as their object or effect the restriction of competition. The Article 81’s section 

1 says the following:

The following shall be prohibited as incompatible with the common market: all 

agreements between undertakings, decision by associations of undertakings and 

concerted practices which may affect trade between Member States and which have 

as their object or effect the prevention, restriction or distortion of competition 

within the common market, and in particular those which:

(a) directly or indirectly fix purchase or selling prices or any other trading 

conditions;

(b) limit or control production, markets, technical development, or 

investment;

(c) share markets or sources of supply;

(d) apply dissimilar conditions to equivalent transactions with other trading 

parties, thereby placing them at a competitive disadvantage;

(e) make the conclusion of contracts subject to the acceptance by other 

parties of supplementary obligations which, by their nature or according 

to commercial usage, have no connection with the subject of such 

contracts.

The policy of Article 81 is thus to prohibit cooperation between independent 

undertakings in any industry which prevents, restricts or distorts competition. In 

particular it is concerned with the eradication of cartels and “hard-core” restrictions of 

competition. The application of Article 81(1) is not limited to legally enforceable 

agreements, because this would make evasion of the law quite simple. Article 81 applies 

also to cooperation achieved through the decisions of trade associations and to more 

informal agreements, known as concerted practices.

We can see that Article 81 is not per se concerned with firms reacting to their 

competitors’ behaviour or expected behaviour in a parallel manner. Thus, the issue of
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oligopoly and tacit collusion falls generally under Article 82, which deals with abuses 

of dominant position, and the EC Merger Regulation (“ECMR”). It is beyond the scope 

of this thesis to explain further Article 82 or the ECMR. Instead we will concentrate on 

Article 81(l)’s application to the exchange of information and parallel behaviour.

First, on the issue of parallel behaviour being considered a concerted practice, the 

European Commission, the European Court of First Instance (“ECFI”) and the 

European Court of Justice (“ECJ”) have not presented any strict rules. All of them agree 

that sometimes price competition in an oligopoly can be muted, but that intelligent 

responses to competitors’ behaviour would not always bring firms within the scope of 

Article 81(1). Thus, the analysis of the Commission and the Courts is strongly related to 

the case at hand. For more information about specific case decisions and on competition 

law in general, see, for example, the books of Mentula (2002) or Whish (2003).

Second, Article 81(1) can be applied to what are often referred to as “facilitating 

practices”, that is, practices that make it easier for firms to achieve the benefits of tacit 

collision. The most obvious of these is the exchange of information. The EC policy 

essentially has had two ways to view them. First, there is the possibility that information 

exchange is regarded as part of a price fixing, or some other collusive, agreement. Then 

the information sharing is of little interest since the whole agreement infringes Article 

81(1) (see cases Cobelpa/VNP (Official Journal (OJ) L 242/10, 1977), Suiker Unie 

(ECR 1663, 1975, Vegetable Parchment (OJ L 70/54, 1978)). However, there are cases 

where the information exchange agreement by itself was an infringement of Article 

81(1), even in the absence of evidence for collusion on prices (see cases Wood Pulp (OJ 

L 85/1, 19851), Fatty Acids (OJ L 3/17, 1987), and UK Agricultural Tractors Exchange 

(OJ L 68/19, 1992). Let us now look at the set of arguments that have been made 

regarding these latter cases and the policy statements that have been applied to them.

1 See also the conclusions of the Advocate-General, Marc Darmon, and the judgment of the ECJ of 31 
March 1993 in the Recueil de la Jurisprudence de la Cour de Justice et du Tribunal de Première 
Instance, Part I, 1993, No. 3.
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As we have already shown, Article 81(1) talks about matters that may prevent 

“competition”. Hence, there must exist some notion as to what “competition” under 

normal conditions means. In the EC policy the definition of competition has taken 

forms like “independent decision making” and “absence of market coordination”. In the 

Suiker Unie case the ECJ clarified it a bit by saying that essentially competition consists 

of independent policy determination of each economic operator. Furthermore, the ECJ 

acknowledged that this independence does not deprive economic operators of the right 

to adapt themselves intelligently to the existing and anticipated conduct of their 

competitors, but, it does, however strictly preclude any direct or indirect contact 

between such operators.

One could conclude from the above that any form of communication between firms is 

prohibited, but this is not the case in practice as we will see when we later take a look at 

two important cases from the EC competition policy history. We know that almost all 

communication between firms will result in changes in their actions in one way or the 

other. As Kühn and Vives (1995) note, we cannot distinguish in any way, whether an 

information exchange agreement comes about because each firm gains information or 

because a firm wants other to obtain information in order to change their course of 

action. For example, the static theory of information sharing told us that strategies of 

competitors become more correlated because with information exchange firms have 

more correlated information. As long as the benefit of receiving more precise 

information dominates the negative effect of competitors adapting to “new” market 

conditions any rational firm will engage in information sharing. When it comes to firm 

i’s strategical choices, that is, price or quantity setting, they would still be independent 

in the sense that there would be no joint decision making between firms. This leads 

Kühn and Vives to take the position that while firms might anticipate how competitors 

react to the information about market conditions that they supply, the claim that firms 

are less independent in their decision making with information exchange than without is 

without merit.
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The EC policy has also considered another point of view to information sharing 

agreements. According to it, information sharing agreements can pose problems insofar 

as they create a system of mutual solidarity and influence and thereby reduce the 

inherent risks of competition. The idea behind this is that information sharing facilitates 

tacit collusion by improving the possibilities to monitor competitors’ behaviour. As was 

shown earlier in the thesis in the discussion of dynamic collusion, improved monitoring 

increases the scope for tacit collusion. Especially direct exchange of price or quantity 

data is detrimental for free competition. Therefore, even though price fixing agreements 

could be very difficult to prove under Article 81(1), competition authorities can 

significantly lessen the possibility for collusion by treating certain types of information 

as infringements of Article 81(1).

5.2 Wood Pulp (1985)

The forest sector has for a long time attracted the attention of competition authorities 

across the world. Famous examples are for example in the USA the so-called American 

Column case, in Finland the so-called Enso-Gutzeit (1993) and Metsäliitto/Stora 

Enso/UPM-Kymmene (2000) cases, whereas in the European Commission’s history the 

Wood Pulp is considered to be one of the most important ones and its merits have been 

widely discussed in law and economic literature. At first look it might seem odd that in 

an industry of hundreds of firms spread all over the world we could encounter 

frequently cartels. However, there exists a high degree of vertical integration in the 

industry, and in its investigations the Commission has concluded that more than half of 

the production is sold internally and not in the open market. Furthermore, the 

Commission has pointed out that a large proportion of these internal sales are a result of 

long term contracts between the firms, and should thus be regarded similar to vertical 

integration.
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The Commission launched an investigation into the European wood pulp industry in 

1977 concerning the conduct of firms since 1973. One of the first things observed was 

that a significant number of international firms belonged to various cartel sales 

organizations. The most important were “Kraft Export Association” (“KEA”), a US- 

based export cartel, “FINNCELL”, a joint sales agency of the Finnish producers, and 

“FIDES”, an association of European producers. After several rounds of negotiations 

and prolonged scrutiny, the Commission reached a decision in December 1984, where it 

found that the firms involved had violated the European competition rules by colluding 

on price announcements and transactions prices as well as in the exchange of price 

information between firms.

Needless to say, the firms immediately appealed to the European Court of Justice. The 

appeal was successful as the Court repealed the fine against KEA for collusion in prices 

(see A. Ahlström et al. vs. the Commission, С-89, 104, 114, 116-117 and C-125-129/85, 

1-1307, 1993). It said that these were practices explicitly permitted in the US by the 

Webb Pomerene Act and were therefore outside the powers of the Commission. 

However, The Court rejected the claims of other firms that disputed the extraterritorial 

applicability of EC law against firms with their main operations outside the EC. Finally, 

in March 1993 the Court repealed the larger part of the whole of the Commission’s 

decision due to two reasons. The first is that the Commission had failed to inform every 

firm about its objections. The second is that the Court considered false the 

Commission’s claims that price announcements and parallel pricing were proofs of 

collusion between firms. The Commission had argued that the uniformity of prices 

across firms and parallel price movements constituted as evidence for collusive price 

setting. However, the Court pointed out that it had overlooked the fact that in markets 

with almost perfectly homogenous goods, prices across firms must be approximately 

uniform in equilibrium independently of the differences in cots structures. Thus, the 

Court rejected the view that one could generally infer collusion from price and quantity 

data alone. In fact, ECJ had taken a stricter view than previously when it ruled that 

conformity in firms’ behaviour cannot be regarded as anti-competitive if other
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explanations stemming from market conditions are possible. Hence, undertakings 

should be allowed to adapt their behaviour to the actions - realised or anticipated - 

taken by their competitors. The ECJ thus acknowledged that there are more conceivable 

equilibria in oligopolistic markets than just a collusive one. Economic theory supports 

the finding that there can be competition between oligopolies even if prices do not move 

at all or move simultaneously. It could just be that firms had reached their non- 

cooperative Nash equilibrium, so they have no incentives to alter any strategic actions. 

Kuoppamäki (2003) has criticised this ruling because in his view it sets the burden of 

proof too high. He says that it virtually eliminates the ability to use only economic 

evidence in proving collusion and instead requires that competition authorities find a 

direct or indirect proof of communication between the undertakings involved.

MacLeod (1985) explains that to prove collusive behaviour the Commission essentially 

had to distinguish between two equilibria: (1) a repeated-game equilibrium stemming 

from a non-cooperative equilibrium of a Cournot stage game, moving from one static 

equilibrium to another as market demand shifts upwards or downwards; (2) a collusive, 

joint-profit maximising outcome moving also from one period to another. However, 

MacLeod also points out that if it wanted to find out whether an observed time path of 

prices is collusive the Commission should know well the profit functions of the firms, 

that is, the demand and cost parameters, and unfortunately getting this information is 

many times too hard. Given that competition authorities are many times informationally 

disadvantaged, Phlips (1995) constructs a game to show that even moderate 

exaggerations of the demand intercept and the slope parameter in an inverse demand 

curve of the form p = a - ßQ by the defending firms can trick the Commission into 

believing that no collusive behaviour was present in the Wood Pulp case.

Having presented the case’s characteristics and the final outcome, let us discuss further 

the ways in which information sharing took place in this market.
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5.2.1 Pre-sales price announcements

The Commission found that the wood pulp producers regularly announced their pre

sales prices to downstream agents or customers. The firms either used a direct, private 

way to inform them or resorted to public announcements in the trade press. 

Furthermore, price announcements generally occurred simultaneously or almost 

simultaneously with actual price revisions. Hence, the Commission concluded that the 

close succession or even simultaneity of the price announcements and the similarity of 

both announced and transactions prices could not have been explained by the existence 

of a market leader whose prices are adopted by his competitor. Consequently, price 

announcements cannot have been used to illegally coordinate prices since adjustments 

to the released information never took place. In fact, the Commission said that the 

announcements diminished the future uncertainty for the downstream parties, and it 

actually found evidence that the pressure for prior price announcements came primarily 

from the paper producers who were using wood pulp as their main input.

The Commission’s main argument for price announcements to consumers was that they 

provided a way to establishing a ceiling price. This leaves room, however, for price cuts 

on future transactions. In the case of unexpectedly high demand the ceiling prices would 

naturally be binding, but in the opposite case transaction prices should fall below the 

announced prices. But if the wood pulp producers have sufficiently good information 

about the future market demand, we would not expect frequent deviations in the 

transaction prices from the announced ones. The data made available to the Commission 

showed for example that in some years the transaction prices did indeed fall below the 

announced prices due to low demand. The ECJ eventually ruled that the fact that pulp 

producers announced price rises to users before those rises came into effect was not, in 

itself, sufficient to constitute an infringement of Article 81(1), thus annulling the 

Commissions finding. Kühn and Vives (1995) point out that the announced prices were 

adjusted after witnessing the new demand conditions, hence adding evidence to the fact 

that there pre-sales price announcements did not give birth to collusive behaviour on
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transactions prices. In general, Kühn and Vives argue that the charge of collusion on 

preannounced prices made by the Commission is senseless because colluding firms 

would instead want to fix actual transactions prices.

5.2.2 Information sharing between wood pulp producers

The wood pulp producers used their respective trade associations to discuss prices 

before the announcements were made. Thus, it seems that the classical means of 

information exchange has been used to coordinate prices and monitor possible 

deviations form the agreed. On the other hand, the Commission found also that many 

producers met directly to pass additional information to each other. The Commission 

asserted in its ruling that the very exchange of information on future price 

announcements was an independent infringement of Article 81(1). Kühn and Vives find 

this claim partly flawed. They think that the effects of the information exchange should 

first be evaluated from the point of view of facilitating tacit collusion. If information 

exchange would not raise the possibility of price fixing, then it should be allowed. In 

light of what the literature on dynamic collusion and information exchange tells us, 

Kühn and Vives admit that some forms of information exchange, such as individual 

data on prices or quantities, can substantially increase the danger of tacit collusion 

without strong offsetting positive effects. Therefore, such exchanges can constitute a 

per se infringement of Article 81(1), unless firms can prove otherwise. In any case, the 

Commission would have probably had a stronger case if it had focused on the direct 

private information sharing on prices among the producers instead of collusion on price 

announcements. What is interesting is that if we follow Phlips’ (1995) reasoning that 

despite the price announcements the wood pulp industry is best modelled through 

quantity competition (common value), then the static theory shows us that firms aiming 

at non-cooperative Coumot-Nash equilibrium should not have incentives to pool their 

private information. Hence, the fact that there were evidence of information sharing 

about prices should make us believe that the wood pulp producers were indeed trying to 

collude. However, no official EC source has publicly discussed this point, but have
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instead focused on the dynamic effects. Perhaps one reason for this is the difficulty of 

making sure what kind of strategies and characteristics does the market and firms in 

question entail. However, Table 4 shows that total and consumers’ welfare increase with 

information sharing. This is indeed the Clarke’s dilemma that we already mentioned: 

society would like to see information sharing, but firms are only interested in this if they 

can subsequently collude.

In the legal literature it has been argued that proving collusion in court requires finding 

documentary evidence of concertation (Van Gerven and Navarro Varona 1994). This 

means that solely relying on evidence based on market data makes it that much harder 

to win your case. The Wood Pulp case is a prime example of this phenomenon. On the 

other hand, information exchange is necessary for enforcing agreements efficiently and 

some restrictions on it may therefore be an efficient way of combating collusive 

agreements.

5.2.3 Information sharing between customers

The Commission was able to find out that the customers of wood pulp were also 

exchanging detailed information about transaction prices. This, coupled with price 

announcements enabled the customers to monitor each others’ input costs and reduce 

competition in the market for paper through collusive behaviour. As a result we can see 

that irrespective of whether the pulp producers colluded or not, the information 

exchanged by them together with the price announcements can help the paper producers 

establish and sustain collusive behaviour in the market for paper. Hence, the 

Commission’s approach to consider the effects of information exchange on both 

markets is justified. An analysis focusing purely on the input (pulp) market would have 

lead to a misguided conclusion.
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5.2.4 Market transparency

These exchanges of information between the customers and the pulp producers 

essentially regard the question of market transparency, which we touched upon when 

we discussed the EC legal framework in the previous section. In the Wood pulp case the 

Commission described normal competitive conditions being characterised by an indirect 

information transmission about prices through customers. Namely, information would 

pass from one producer to his agent, from the agent to the customer, from the customer 

to the agent of another producer who subsequently becomes informed and can make his 

decision. This type of market, however, is hardly transparent since price information 

transmission is slow and hence price comparison is costly. In these circumstances a 

monopoly outcome could even be sustained, although the Commission in this case 

regards this situation as competitive.

We know that in dynamic context increasing transparency for producers may help 

considerably in sustaining tacit collusion by making secret price cutting more detectable 

by competitors. Thus, increased market transparency will on the one hand tend to 

increase the incentive to deviate from collusive agreements because it consumers can 

more easily and with less costs observe the prices of the market. On the other hand, the 

increased market transparency increases the firms’ ability to detect and punish 

deviations form collusive agreements. Thus, competition authorities must carefully 

analyse what types of information exchange schemes are allowed. Kühn and Vives 

(1995) suggest that, taking Wood pulp as an example, exclusive exchange between the 

producers of the same level of supply chain is more likely to be solely used as a device 

to facilitate collusion, whereas information exchange that extends to downstream 

customers will generally increase market transparency and hence competition.

5.3 UK Agricultural Tractor Registration Exchange (1992)

The so-called UK Tractor case is a precedent case in the sense that it was the first case 

that solely dealt with information sharing as a restriction of competition, without any
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other cartel related factors. Hence, the Commission and later the Court of First Instance 

and the European Court of Justice had to take a stand on applying the Article 81(1) on 

the issue of information sharing being anti-competitive in some circumstances, and also 

define the criteria that would be subsequently used in future cases. This case still serves 

as a reference point for many national competition authorities in the EC area.

The case involved the eight biggest tractor manufacturers in Great-Britain, which had 
agreed to exchange information about (i) the aggregate sales; (ii) the sales figures and 

market shares of each individual manufacturer; and (iii) the sales made by the 

manufacturers’ dealers. These data were gathered and later redistributed via the UK 

Agricultural Tractor Registration Exchange (“the Exchange”), a trade association 

created by the eight manufacturers. Furthermore, outsiders to this association were 

excluded from receiving the information.

In its decision the Commission placed considerable emphasis on the structure of the 

market. Indeed, the UK market was highly concentrated: mere four firms - each 

participant in the Exchange - had a combined share market share of approximately 80 

per cent and in some geographical areas the concentration was even higher. The close 

attention given to market concentration is not just a phenomenon of this particular case, 

but more generally the Commission has stated (see Seventh Report on Competition 

Policy) that is takes it into account when assessing the effects of information exchange 
agreements. The Commission sees that it is significantly easier to sustain tacit collusion 

the higher is the market concentration.

In addition to that, the market exhibited strong barriers to entry, because in order 

provide decent after-sales services, which were quintessential for the buyer, a 

manufacturer needed to have an extensive distribution. and servicing network. 

Additionally, the market was fairly small with just about 20 000 units sold every year 

and facing a declining trend. Customers were also very brand loyal, reducing further the 

probability for heavy rivalry. Finally, the Commission mentioned that potential
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competition from abroad was unlikely due to an absence of any significant imports. The 

Commission saw that in such a market information exchange would easily constitute an 

infringement of Article 81(1), especially when such confidential information were 

exchanged as detailed market shares and individual sales figures. In the end, the 

Commission came to a decision in February 1992. It considered the information 

exchange agreement a violation of the Article 81(1) because it permitted every firm to 

monitor every other firm’s sales and because it considered the information exchange a 

barrier to entry into the UK market for tractors.

The Commission discussed two important effects of information exchange on 

competition. One is that information exchange eliminates “invisible” competition or 

secret price cutting. Second, the Commission took the position that information 

exchange can strengthen barriers to entry. Naturally, the firms involved disputed both of 

these arguments.

The firms argued that the increased transparency of the market among firms increases 

competition by allowing them to react quicker to competitors’ activities. The 

Commission rejected this claim, and instead asserted that in this particular market 

setting information exchange will only improve the possibilities for monitoring 

implicitly collusive agreements and therefore considerably increase the danger of tacit 

collusion. Furthermore, the Commission noted that the manufacturers are able to set a 

different price for each unit sold, hence making the market seem highly similar to a 

sequence of auctions for tractors. The Commission said that economic theory has shown 

that in sequences of auctions of this type collusion between the selling firms is a 

frequent phenomenon. The only problem that arises in sustaining the collusion is when 

the firms do not know whether a sale (“auction”) took place or not. Thus, the firms 

would like to know this and whether competitors obeyed the rules of the collusion 

contract (e.g. market sharing agreements). Information exchange of actual price data 

will indeed help maintain perfect collusion, since the firms could observe any attempts 

to cut prices below the agreed threshold.
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The argument of the Commission that the information exchange agreement had 

increased barriers to entry was based on the idea that firms that are not members of it 

are necessarily at a competitive disadvantage relative to the members. However, Kühn 

and Vives (1995) disagree with this view. Should there be a collusive market through 

information exchange, they say that an entrant could take advantage of the higher prices 

without having to take part in the exchange agreement. Thus, information sharing 

agreements that increase profits of the firms in the industry may also increase profits for 

potential entrants if there are positive informational externalities. Hence, to conclude 

that information exchange is a systematic barrier to entry is false. Moreover, Kühn and 

Vives claim that the only meaningful way that the members of the information 

exchange agreement could prevent entries from taking place is when exchanging 

information facilitates a coordinated predatory pricing against the entrant. In addition to 

that, the Commission had described the market suffering from declining sales and 

overcapacity making an entry even more unlikely. Therefore, Kühn and Vives claim 

that the Commission’s separate entry-argument was futile.

Finally, the Commission also pointed out that the Exchange provided the means to 

break-down the UK market into small submarkets. The very fine disaggregation of 

information makes it possible to identify individual sellers. This obviously makes the 

monitoring of deviations easier for firms and hence facilitates collusion. Thus, the 

Commission said in its decision that not just aggregation of data across firms, but also 

aggregation of data across submarkets is important in reducing the collusive potential of 

information sharing agreements.

Following the Commission’s decision, one of the firms involved, John Deere Ltd, filed 

an application for its annulment before The Court of First Instance of the European 

Community (ECR 11-905, 1994). In its application John Deere Ltd. Argued that the 

information exchange agreement could not be anticompetitive because it involved 

exchange about past conduct and not exchange of information about future planned
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actions. Given what we have discussed previously about the theory of dynamic 

collusion, this would seem like a peculiar defence, since monitoring of past actions is 

essential in sustaining collusive outcomes. On the 27 of October 1994 The Court of 

First Instance rejected the application supporting in all disputed points the position of 

the Commission. The case went further to ECJ, but it also ruled in favour of the 

Commission. The main argument against the Exchange was that it effectively excluded 

outsiders from getting the private information, whereas, for example, in the Wood Pulp 

case future price information was distributed to outsiders as well, that is, to customers.

Kuoppamäki (2003, pages 564-567) comments this ruling by noting that in essence the 

Court of First Instance established guidelines whereby detailed information exchange 

between oligopolies is subject to infringement of Article 81(1) irrespective of whether 

the firms intended to hinder competition or whether there is evidence on restrictive 

effects of competition. Thus, the structure of the market is quintessential and hence the 

same information will be judged differently depending on the market concentration.

If Kuoppamäki’s assertion is correct, it would mean that the EC competition authorities 

ignore the insights of the static theory and judge information sharing agreements solely 

based on the susceptibility of the market situation to induce or sustain collusive 

behaviour. This would open up the door for better defence for firms, because surely they 

could gather up adequate data and hire the best economic experts in an effort to justify 

information exchange on the grounds of non-cooperative behaviour.

However, we do not deny the Commission’s findings that the information exchange in 

this type of market is prone to increase the scope for collusion. Especially the possibility 

of monitoring the sales (and the name of the seller) in a particular area seems to suggest 

that the firms were after something else than fierce competition. However, given that 

barriers to entry and brand loyalty were high and overall the market seemed stagnant; 

would it be possible that the firms could collude even without the exchange of detailed
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sales data? That is, if collusive behaviour is probable even without the Exchange, what 

is then the need to ban it?

Having discussed the EC legal framework and two important information exchange 

cartel cases from the past, let us now turn our attention to Finland. We will proceed in 

the same manner as before, first presenting the legal characteristics and finally ending 

with two cartel cases.

5.4 Finnish legal framework

The first Restrictive Trade Practices Act of Finland was drafted shortly after the Second 

World War but has been later revised many times. The latest was made in 1992 

following Finland’s accession to the European Union. The main aim was to align the 

Finnish competition law more to the EC law. As far as various types of cartels are 

concerned, the section 6 of the 1992 Restrictive Trade Practices Act applies to most 

cases. Exceptions to this are section 4, which prohibits resale price maintenance (for 

example, Kesko requiring that Starkki cannot drop the price of Kesko’s hammers below 

some threshold) and section 5, which prohibits bidding cartels in which the bidders 

wanting to buy or sell a product or produce a service cooperate in the bidding phase. All 

other types of horizontal cooperation (e.g. price cartels, production quantity restrictions 

and market area divisions) are prohibited in section 6. Officially section 6 says that 

undertakings operating on the same production or distribution level cannot agree to:

(1) order or recommend the prices paid in an industry; nor

(2) limit production, divide markets or supply sources, unless this is essential 

to the actions made in order to make the production or the distribution 

more efficient or it advances the technical or economic development and 

the benefit accrues mainly to customers or consumers.
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As we can see, vertical cooperation is not part of these sections. Instead, it somewhat 
indirectly falls under section 7 and 9. The former prohibits the abuse of dominant 

market position and the latter is more general in its definition, namely it can be applied 

to all “harmful” restrictions of competition that fall outside sections 4-7 (Kuoppamäki 

2003, page 615). For example, Kuoppamäki suggests that section 9 could be used in 

cases of unilateral advancement of collusion. He is of the opinion that section 9 would 

be handy in fighting tacit collusion in oligopolistic markets, since competition 

authorities need only assess whether an action was harmful to the market competition, 

instead of finding proof for the existence of a cartel agreement.

The Finnish Restrictive Trade Practices Act does not explicitly talk about information 

sharing, but in the course of a few cartel cases the Finnish Competition Authority, the 

former Competition Council and the Market Court have taken a stand on it, like for 

example, in two adjacent cases, one concerning MTK’s block exemption application, in 

which they asked for a permission to continue cooperating on wood prices during low 

demand seasons, and another concerning information sharing and cooperation between 

wood producers and buyers in the Mikkeli region (regarding the former see Competition 

Authority’s decision 94/67/99, the subsequent MTK’s appeal to Competition Council 

99/690/1999, and regarding the latter see Competition Council’s decision 46/690/2000 

about a cartel between Metsäliitto Osuuskunta, Stora Enso Oyj and UPM-Kymmene 

Oyj). Investigations showed that the parties did not limit their discussions to analysing 

historical prices, but also talked about future price levels of each party. The Competition 

Council said that the application of section 6 does not presume a specific contract of 

price fixing, but it suffices that a company lets its competitors know confidential 

information about its future pricing policies. Additionally it is prohibited to exchange 

any kind of information that normally is considered strictly confidential and whose sole 

purpose is to enable the alignment of future strategies between competitors. Apart from 

price data, this includes information about e.g. customer relations and customer 

relations. On the other hand, exchange of historical data on general price and cost levels 

is accepted. Moreover, information exchange does not have to lead to unified action for
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it to be ruled illegal. Again a crucial thing is confidentiality and that the information 

removes the uncertainty over competitors’ future actions. Kuoppamäki (2003, page 

587), however, comments that in his opinion the Finnish competition authorities have 

taken a slightly tougher stance on information sharing than their EC counterparts. In 

Finland it has never been mandatory for the Competition Authority to show that 

confidential information has been put to use, whereas the EC policy has varied a bit.

As we mentioned in the introduction of this thesis, on the 1st of May 2004 a significant 

reform to the Finnish competition law will take place. The core idea of the reform is that 

all national competition authorities and courts of the EU member countries will start 

applying the EC competition rules (that is Article 81 etc.) on cases that can affect trade 

between the member countries. As the EU continues expanding, this will be the case 

more often since fewer and fewer domestic companies operate purely in their home 

market. Furthermore, the European Commission and the national competition 

authorities will start working as a close network, where a case that fulfils this “trade 

criterion” will be directed to that particular authority which is seen having the best 

resources to analyse it. The respective national laws will not be abolished, but they can 

only be applied to those cases that include companies operating purely on the domestic 

market.

Next we will go through two brand new information sharing cases from the Finnish 

competition history.

5.5 Shop register of major grocery shops (2004)

In a recent case (253/61/1999, 23.2.2004) the Finnish Competition Authority 

investigated whether the four biggest grocery conglomerates together with their 

information collecting trade association had violated the section 6 of the Restrictive 

Trade Practices Act. The groceries involved were Ruokakesko Oy (“Ruokakesko”), 

Suomen Osuuskauppojen Keskuskunta (”SOK”), Ketjuetu Oy (”Ketjuetu”) and Suomen
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Spar Oy (”Spar”), whereas A.C. Nielsen played a role in collecting and publishing the 

information received from the groceries.

Marketindex Oy founded the shop register of the grocer industry in 1979, but A.C. 

Nielsen took up this task in 1993. The content, implementation and publishing are 

controlled by a special board with representations from Ruokakesko, SOK, Spar, 

Ketjuetu and A.C. Nielsen. The power to decide belongs to the representatives of the 

four groceries and decisions must be unanimous. Decisions are made, for example, on 

the content of the register, on accepting outside parties’ subscriptions to the reports and 

on the budget of the register and the subscription prices of the reports.

The register includes information about individual shops for example in the following 

categories: (1) name of the shop; (2) address; (3) grocer affiliation; (4) size of the shop 

in square meters; (5) size of the grocery section of the shop in square meters; (6) annual 

sales figures of the shop: aggregate and grocery sales. Sales figures are given with 

10000 euro accuracy, while other information is precise. Moreover, the Competition 

Authority found that the reports given to outsiders contained always less information in 

a less detailed form. The information in the register is updated annually in March and 

subsequently published in April. However, additional reports are published if new shops 

are opened. When asked, all groceries acknowledged that they were exchanging 

confidential information

During the investigation, the Competition Authority found that the biggest outside 

group subscribing to the reports were suppliers of groceries. The grocery conglomerates 

claimed to be using the register to monitor competitors’ market shares, to plan shop 

networks, to draft market analyses and to keep abreast of consumers’ regional 

purchasing behaviour. They saw no harm in this, and instead claimed that this kind of 

information exchange was indispensable in order to guarantee a shop network that 

would reach all citizens. Furthermore, they claimed that especially sales and shop size
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information was necessary in calculating profitability when assessing whether a new 

shop should be opened in a particular area.

An important comment came from the parties involved during the final stages of 

investigation. They all asserted that many of the exchanged information were in fact 

publicly available, if not at the time when the reports were published, but at least some 

weeks later. For example, A.C. Nielsen claimed that the information concerning shop 

sizes could be obtained from building officials or by going personally inside to the shop 

in question. Additionally, sales figures could be found from the Register of Companies, 

from Market-magazine (an industry magazine), from the Blue Book, or finally from the 

Central Statistical Office of Finland.

A.C. Nielsen asserted also that the information exchanged could not have even 

potentially been used for illegal cooperation purposes, so therefore the investigation 

should be dropped. A.C. Nielsen added that the historical nature of the sales data 

prevented it from being used to infer profits, prices nor market shares.

After these claims the Competition Authority investigated whether the named public 

sources of information did indeed offer the same type of information that was being 

exchanged inside the shop register. First, the statistics prepared by the Central Statistical 

Office are aggregated, due to legal reasons, and hence information about individual 

shops cannot be extracted. The only exception to this is the enterprise register, which 

includes basic information about all firms. However, this is not equivalent to the shop 

register since the Central Statistical Office uses a minimum of 200 000 euro turnover 

categorisation scale compared to 10 000 euros in the shop register. Second, the Register 

of Companies publishes only data about firms that are in the law required to report to 

them. In addition to that, this information does not contain sales figures, but only 

turnover figures. Furthermore, the information is aggregated in the sense that it reports 

the figures of the whole company and not of every respective outlet or shop. Third, the 

Market-magazine publishes annually the sales figures of the 500 biggest grocery shops,
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classifying them with a scale of 100 000 euros. In conclusion, it can be seen that the 

claims of A.C. Nielsen proved false, and public sources of information do not substitute 

for the private shop register.

Given the details of the case, it was left for the Competition Authority to assess whether 

the nature of the private information exchanged via the shop register and the 

cooperation in selling reports to outsiders should be regarded as an infringement of 

section 6 of the Restrictive Trade Practices Act of Finland.

A.C. Nielsen had argued that the exchange of historical information per se is not 

harmful to competition, but the Competition Authority disagreed by way of referring to 

the UK Agricultural Tractor Registration Exchange case, where the Commission ruled 

that the exchange of less than one year old confidential and detailed information can be 

a violation of Article 81(1), depending of course on the characteristics of the case in 

question. In addition to that, the Competition Council had ruled in a previous case (see 

the decision of Metsäliitto/Stora Enso/UPM-Kymmene on 23.11.2000, 46/690/2000, 

pages 51 and 57) that the confidential nature of the exchanged information amounts to a 

violation of section 6, regardless of whether the firms used it in an anti-competitive 

manner. Given these guidelines and adding the facts that the parties involved had 

themselves acknowledged to exchanging confidential information, that they controlled 

over 80 percent of grocery trade in Finland, and that research had shown that public 

sources of information did not provide as good and detailed information as the shop 

register, the Competition Authority came to the conclusion that the parties involved had 

infringed section 6.

Also the fact that the members of the shop register could control to whom they gave the 

information strengthened the anti-competitive nature of the actions, since by way of 

preventing outside competitors from getting the shop register’s information the 

members would achieve an advantageous position for the planning of future strategy. 

Furthermore, the Competition Authority ruled that the by cooperatively deciding about
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the prices of the reports sold to outsiders the members of the shop register - direct 

competitors - had violated section 6(1) of the Restrictive Trade Practices Act.

Even though infringements of competition law had been found, the Competition 

Authority refrained from asking the Market Court to impose a fine on the parties, 

because Ruokakesko, Spar, and Ketjuetu and SOK had informed the Competition 

Authority of terminating their actions in the board and thus would no longer receive 

each other’s confidential information. Due to these events the Competition Authority 

saw that the restrictions of competition had been abolished.

In our opinion the grocery industry can be regarded as using prices as strategic 

variables, rather than quantities. Grocery products are rather homogeneous and prices 

are crucial factors for consumers at the time of purchase. Thus, setting prices of various 

products is presumably the most important consideration in these firms’ strategic plans 

rather than fixing production quantities. Hence, we conclude that the appropriate 

strategic environment for this industry would be Bertrand (rather than Cournot) 

competition under demand uncertainty (exchange of sales figures!). If we then look at 

Table 3 we can observe that the firms do in fact have all the incentives to share private 

information just to be able to reach the non-cooperative equilibrium. This would suggest 

a contradiction with the Competition Authority’s ruling that the parties involved 

intended to illegally collude by means of exchanging private information. When we 

look at the welfare results from Table 4 we see that with these market characteristics 

consumer surplus would decrease but overall welfare would presumably increase 

(private value assumption, that is, the aim was to construct each firm’s private demand 

functions rather than the whole market demand) because this situation is closer to a 

duopolistic than to a monopolistic one. Therefore, it could be argued that in the interest 

of society the Competition Authority should allow for the information exchange, but if 

consumers are prioritised, then, a ban was the right decision.
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5.6 AKT ry (the Finnish National Group of IFPI) (2004)

In another recent information sharing case (740/61/2002. 23.3.2004) the Finnish 

Competition Authority investigated the exchange of market share data via website 

concerning the member record companies of Suomen Ääni- ja Kuvatallennetuottajat ry 

(“ÄKT”). The crucial point that launched the investigations was that to access part of 

the information one needed to possess a password that the ÄKT only distributed to its 

members, who also were direct competitors in the same industry. Thus, the question 

was again whether these actions facilitated tacit collusion between the record 

companies. Hence, the aim was to study whether the information exchange between 

members infringed the section 6 of the Restrictive Trade Practices Act of Finland.

In the music industry the record companies primarily act as producers, taking care of 

almost everything except for selling them. The Finnish market includes both large 

multinational record companies as well as small domestic companies. The Competition 

Authority says that it is difficult to get an exact picture of the market concentration, but 

from ÄKT’s statistics they inferred that the biggest six record companies controlled 

together 85,8 percent of the market, thus making it relatively concentrated. Global 

record sales have declined over the past few years, and this has been attributed to digital 

copying and to the distribution of music illegally through the Internet. According to 

ÄKT, this effect has been smaller in Finland, because domestic music has such a strong 

position and this type of music is hard to find on the Internet.

What comes to the information found on ÄKT’s website, the Finnish Competition 

Authority says that it can be divided into two parts: (1) information reserved only for 

members; and (2) public information.

The private information was further divided into three sections: (i) monthly euro- and 

unit-based firm-specific sales figures and market share statistics calculated from these 

figures. Furthermore, the sales were classified in pop versus non-pop and domestic
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versus foreign music categories; (ii) aggregate statistics, such as level and value of sales 

of various music styles; and finally (iii) the same statistics as (ii) but cumulated from the 

beginning of the calendar year. The Competition Authority regarded the first type of 

information as the most susceptible to facilitating collusive behaviour.

The public information, on the other hand, contained five different sections: (i) monthly 

firm-specific market shares based on record sales (classified between value and amount 

of sales and foreign and domestic music); (ii) an estimate of the value of retail sales of 

records in the whole market; (iii) the combined yearly sales figure (unit and euro based) 

of records by the members; (iv) the most sold domestic records; (v) the most sold 

foreign records. Of all these sections, only the first contained firm-specific information, 

while the rest were aggregates.

ÄKT told the Competition Authority that these statistics were initially collected out of 

the needs of the media, who wanted to publicise reliable information about the industry. 

Additionally, the international industry association, called the International Federation 

of the Phonographic Industry (“IFPI”), wanted to start gathering more precise sales 

information form each member country.

The member record companies were also told to give an account of their use of the 

private statistics and of the significance of them and also how confidential they regarded 

these data to be. While most companies said that individual sales figures were not 

confidential information, a few claimed that this information did no belong to 

“everyone”. This in fact meant the general public, since all industry parties could 

observe these from ÄKT’s statistics. ÄKT itself said that every piece of information 

exchanged was public and accessible to all free of charge. In other words, in ÄKT’s 

view the public information did not differ at all from the private one. Due to this, the 

information exchanged cannot be considered confidential and crucial to sustain or 

improve one’s competitive position. Furthermore, this open distribution of information, 

according to ÄKT, lowers the barriers to entry for potential competitors.
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The responses of the parties also pointed out that the data did not enable taking any anti

competitive actions due to its historical nature. Moreover, the members noted that the 

Finnish music industry was so small that each participant would in any case get hold of 

the same information.

The record companies and ÄKT described the industry products, the records, as 

heterogeneous products, due to which the price no longer holds such a significant factor 

in the competition for customers. It was asserted that consumers’ tastes vary a lot and 

unexpectedly, and therefore no statistics can certainly abolish the strong uncertainty 

about the future. Therefore, the parties claim that the competition actually takes place 

between “content packages”, which means basically that the music, image, graphic 

design etc. of a record matter more than the price. At the same time, however, the 

parties agreed that these statistics help them avoid bad investments and plan their own 

product range but on the other hand, they say that forecasting the future development 

from numerical data is very difficult.

Finally each party claimed to be willing to change to a new information exchange 

system that would be approved by the Competition Authority. After negotiations with 

the Competition Authority, the ÄKT proposed to change its statistics. This would mean 

that they publish each month two different statistics, where the first would include data 

about the aggregate unit sales divided into formats (singles, CDs, DVDs, etc.) and the 

second would contain the aggregate value of record sales divided into domestic and 

foreign music. Given that these statistics aggregate, ÄKT stressed that no individual 

firm could no longer be detected from them.

In addition to that, they would also publish reports every six months containing firm- 

specific cumulative market share figures calculated from the turnovers of the previous 

six months. ÄKT also stressed that these statistics would not include any confidential 

information.
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Like in the case concerning the shop register, the Competition Authority here too used 

the guidelines established in the UK Tractor Agricultural Exchange case (OJ L 68/19, 

12.2.1992) as well as in the Metsäliitto/Stora Enso/UPM-Kymmene case (known also as 

raw wood trade case) of Finland on 23.11.2000 (46/690/2000, pages 51, 57). According 

to them, the information exchange does not need to lead to any observed conformity of 

actions by the firms. It is only sufficient that the information exchanged in concentrated 

markets is confidential and could be used to restrict competition in the future. Thus, 

whether any actions are taken is irrelevant.

Given these considerations, the Competition Authority saw that the exchange of 

monthly, firm-specific data on sales and market shares infringed the section 6 of the 

Restrictive Trade Practices Act. Market share information significantly improves the 

firms’ knowledge about their competitors’ behaviour; namely how competitive or 

cooperative it has been. Furthermore, it is also a question of exchanging price 

information because by dividing the value of sales by the number of records sold, one 

can obtain each firm’s average price of various categories. The Competition Authority 

mentioned that regular information exchange allows for monitoring of competitors and 

reduces significantly the “normal” uncertainty of the future that is inherent in any 

industry.

The Competition Authority also took a stand on the ÄKT’s proposed renewal of the 

database. Given the market characteristics and the nature of information exchanged in 

the new system the Competition Authority did not object to exchanging information 

every six months, although the general policy has normally been to allow only the 

exchange of at least year old data. However, the new statistics being mostly aggregated, 

there should be no possibility to infer details about any particular firm. The only firm- 

specific statistic, which contains the six month accumulated turnover of each firm, 

cannot be used to extract details about prices or the effect of any particular record or 

campaign on the sales. Finally, the Competition Authority emphasised two points that
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further minimised the anti-competitive nature of the new statistics. Firstly, exclusivity 

would be abolished since all ÄKT’s information would be made public to all parties 

interested. Secondly, the industry products, the records, are very heterogeneous 

products with each record company having their own artists, whose record sales are also 

dependent on many other things than the price. Had the product been more 

homogeneous, the Competition Authority would have taken a stricter stance regarding 

the new exchange system.

In conclusion, the Competition Authority decided that the ongoing information 

exchange between ÄKT and its members was a violation of section 6. However, the 

Competition Authority refrained from imposing a fine on the parties, because ÄKT and 

the members had taken immediate action by way of designing a new system of 

information exchange that would abolish the previous problems.

Once again we ask the question concerning the right market environment in the global 

record industry. Do the firms decide on the quantity of records and DVDs produced 

every year for whatever market-clearing price, or do they instead set the prices and 

supply the markets with the amount of products demanded. We are inclined to believe 

in the latter strategy, which would then lead us to concluding from Table 3 that the 

firms actually have incentives to exchange private information just to reap the benefits 

of a non-cooperative equilibrium Table 4, however, tells us that again that consumers 

surplus would be hurt, but also that overall welfare would decrease (industry closer to 

monopolistic competition than duopoly and records are poor substitutes so 

private/common value considerations do not matter) so society is worse-off with 

information sharing than without. Hence, prohibiting the exchange was appropriate.

It is worth noting that in both of these cases the Competition Authority seems to be 

satisfied with just finding the type of evidence that would enable it to rule according to 

the Commission’s UK Tractor case. Thus, the idea of information exchange inducing 

collusive behaviour is paramount. In its rulings the Competition Authority does not
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explicitly talk about the benefits of information sharing for firms or for society. The 

only negative effects of information exchange considered seem to be the higher price 

(e.g. ÄKT case and higher record prices due to tacit collusion) and lower output of 

collusive equilibrium.

6. Conclusions

In this thesis we have discussed the economic theory of information sharing among 

oligopolies together with real life cartel cases that dealt with this issue. The idea was to 

present the existing theoretical literature on the subject and see what conclusions it 

offers and subsequently look whether these ideas have been put to use in the practice of 

competition policy. To achieve this, we went through the European Community and 

Finland’s competition law framework and two important cartel cases from each side.

The thesis starts with a presentation of the theoretical literature on oligopolies’ 

incentives to share private information between competitors. We look at both the static 

and the dynamic viewpoints, and while the presentation is a summarizing, non-technical 

one, we briefly went through two static models with contrasting characteristics and one 

presentation that explained collusive behaviour in a dynamic setting. Neither static nor 

dynamic theories offer any clear-cut suggestions as to whether information sharing per 

se should generally be regarded as detrimental to welfare and therefore a restriction of 

competition. However, the dynamic literature showed that some types of information 

exchange can, in the right circumstances, be considered a straight violation of 

competition rules, both in EC and Finland. The idea is that information exchange must 

be seen as facilitating the sustaining of explicit or tacit collusive behaviour. Indeed, 

Vives (1990) notes that competition authorities in Europe, U.S.A. and Japan have been 

mainly concerned with the collusive potential of information sharing agreements. A 

second reason why competition practitioners should possibly be concerned with 

information exchange is its effect on society’s welfare. This viewpoint is the 

contribution of the static literature.
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However, it is questionable whether competition authorities can in their work try to 

reduce the possible welfare losses form information exchange identified in static 

models. From part 5 of the thesis we remember that static models revealed that 

information sharing cannot generally be considered welfare reducing or evidence for 

collusion, and thus be subject to per se violation of competition law. On the other hand, 

from Table 4 we might want to conclude that as long as the uncertainty in the industry is 

about costs and is of the private value type, then information sharing is almost always 

welfare reducing and therefore should be prohibited. The problem is that competition 

authorities have often had difficulties in identifying whether there is, for example, price 

or quantity setting in the industry and to especially to prove this so well that there is no 

room for reasonable counter-arguments. Case history has shown that this can be a very 

difficult task. This should not mean that efforts are not taken to evaluate the market 

characteristics, but generally speaking the lesson to be drawn from all this has been that 

even though the static theory offers important insights about the positive and negative 

effects of information sharing on welfare, these effects are extremely hard, or even 

impossible to verify. Therefore, we are not surprised to see any detailed analysis of 

welfare effects on the cartel cases we went through, or in any other for that matter. In 

essence, the competition practitioners have found it impossible to separate those types 

of information exchange that, in static models, lead to welfare losses from those that do 

not.

Policy intervention with respect to information sharing agreements is a whole different 

matter when we look at it from the point of view of the dynamic literature. Part 6 shows 

that the exchange of information is very important in any collusive agreement. 

Particularly the exchange of individualised data on firms’ actions is an effective 

instrument to sustain high cartel prices and avoid cartel break-downs. Furthermore, 

collusive behaviour is also facilitated the more frequently data are exchanged and even 

aggregate data may help to sustain collusion by reducing demand uncertainty.
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However, prohibition of information sharing agreements in fear of tacit collusion cases 

is a controversial one, since some experts argue that conformity in behaviour can be 

merely a result of intelligent businessmen adapting their strategies to market conditions, 

irrespective of information sharing. As Kuoppamäki notes (2003, page 548) the EC 

courts have taken a stricter stance by requiring that competition authorities find direct or 

indirect evidence of meetings or other type of cooperative actions between the involved 

parties, instead of basing their cases solely on conformed behaviour. Moreover, it has 

become clear form the cases that competition authorities do not explicitly use the static 

theory in their assessments, so it could very well be that some information sharing 

agreements have been misguidedly banned in fear of tacit collusion, when in fact the 

firm were only aiming for the competitive Nash-equilibrium.

Our case evidence shows that the competition authorities and courts do admit that some 

forms of information sharing act as supplementary evidence for collusive behaviour or 

lead to declaring certain forms of information exchange to be restrictions of competition 

in themselves because they facilitate collusive behaviour. This is because it is easier to 

restrict some information exchanges than allow everything and then prove collusion 

after it has occurred. In a sense, the authorities have been trying to set some sort of a list 

of “clearly” anti-competitive information exchanges and allow the rest, knowing that 

many times information exchange can be highly beneficial to the firms in question. 

Although avoiding fixing any explicit policy rules, the EC competition authorities have 

come up with guidelines that help solve future cases. It comes as no surprise that the 

Finnish case analyses followed closely these guidelines, for the adoption of EC 

competition law in the near future cannot but affect the policies of the Finnish 

Competition Authority. However, we found that the static theory could offer interesting 

suggestions as to whether the companies exchange information in order to collude or 

just to attain a non-cooperative equilibrium. For example, in the Finnish cases we 

thought that due to market environments, the firms actually find it beneficial to 

exchange information even when they compete freely. However, a possibility is that in 

the other case the overall welfare increased as a result of the information exchange, but

75



this conclusion would require better quantitative analysis to fully support it. However, if 

this is the case, then the decision to ban information exchange was questionable from 

society’s point of view, but as is customary in the EC competition policy, consumers’ 

welfare supersedes everything and given that consumer surplus decreases in this case, 

we can expect such a decision.

The economic theory and the reviewed cases seem to suggest that we should strictly 
prohibit those information agreements that can be seen to substantially increase the 

scope for collusive behaviour. The exchange of individual price and quantity data 

belongs to this category because it is hard to find any other plausible business reason for 

this, other than an attempt to collude. Should there be any such reasons; the firms can 

always apply for a Block Exemption under Article 81(3). They need to show that in 

their particular case there exist other important and advantageous business reasons that 

could not be achieved otherwise, while at the same time the danger of collusion in the 

market is relatively low.

In contrast, other types of information are treated in a more ambiguous manner. 

Competition policy history has shown that the more aggregated the data is and the less 

frequently it is exchanged the less likely it is to be infringing competition law. 

Additionally, the degree of market concentration is vital for competition authorities in 

deciding whether to start an investigation into possible collusive behaviour in an 
industry.

In summary, we can highlight the main guidelines for the practice of competition policy 

about information sharing. Reasoning for these points can be derived from the economic 

theory and cases reviewed in this thesis.

1. The exchange of individual price and quantity data should be considered a 

restriction of competition itself and therefore an infringement of Article 81 (soon 

to be adopted also all across Europe).
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2. The exchange of other individualised data will not be a per se infringement of 

Article 81, but could justify the launch of an investigation about a possible 

collusion when the exchange of data is frequent and detailed and the 

concentration of the market and barriers to entry are high. In any case, 

competition authorities should try to carefully analyse the industry and firms in 

question in order to be able to use the insights of the static theory and check 

whether firms actually wish to share private information even when competing 

freely, or whether incentives for sharing exist only if firms could subsequently 

collude.

3. The exchange of aggregate and sufficiently old (rule of thumb in EC policy is 12 

months) data should be allowed unless there is evidence of collusion in the 

industry.
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