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Abstract 

 
Transparency relates to communication and information about the conduct of firms. 

Transparency can relate to the past, the present, and the future and it can vary in 

format, content, and reliability. In this paper I review experimental evidence which 

relates to the impact of transparency on the competitiveness of markets.  
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1. Introduction 

 

“Competition, free and unfettered, is absolutely destructive to all stability of 

prices.... Knowledge regarding bids and prices actually made is all that is 

necessary to keep prices at reasonably stable and normal levels” (Arthur J. 

Eddy, as quoted in Scherer and Ross, 1990, p. 348) . 

 

In his book The New Competition Eddy suggested a policy of “open prices” in which 

competitors be actively stimulated to communicate and exchange price information or 

that industries set up trade associations to provide the service for them. Eddy’s 

proposal fell on fertile ground. In the decades following his recommendation, open 

price associations formed in several industries. In the 1930s some 400 associations 

were approved by the National Recovery Administration in the US. The practice of 

information exchange between competitors is still very much alive today. A 

significant recent example is the Airline Tariff Publishing Company setup by the 

major US airlines to exchange detailed information about fares, proposed fare 

changes, fare restrictions and other marketing data.  

Ever since its initiation the open price policy has been under scrutiny of the 

antitrust authorities. Dissemination of information has met with varying degree of 

hostility by the courts, in both the US and Europe. Two leading cases in the early 20s 

testify of the troubled treatment of information exchange by the courts (see Scherer 

and Ross., 1990, 347-352, for a concise treatment of these and other landmark cases). 

In 1921 the Supreme Court found the reporting system enacted by the American 

Hardwood Manufacturers Association to be an illegal conspiracy in restraint of trade. 

In the Court’s opinion “genuine competitors do not make daily, weekly and monthly 

reports about their business to their rivals, as the defendants did”. Just two years later 

the Supreme Court took a more permissive stand toward information exchange. The 

Maple Flooring Manufacturers Association employed policies that were quite similar 

to those of the hardwood manufacturers. Now, however, the Court decided that 

“[p]ersons who unite in gathering and disseminating information ... are not engaged in 

unlawful conspiracies in restraint of trade merely because the ultimate result of their 

efforts may be to stabilize prices and limit production through a better understanding 

of economic laws ..” (quoted in Phillips, 1959, p. 23).  
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It must be admitted that economic science has been quite equivocal about 

information exchange as well (Kühn and Vives, 1995). In the model of perfect 

competition it is assumed that market participants have full information about prices 

and other relevant market variables. Therefore, some have argued, a system of 

communication and information exchange that brings a market closer to this ideal 

state will improve the efficiency of a market. Convergence to competitive prices will 

be quicker and the probability that extra-marginal units trade will decrease. Moreover, 

to the extent that buyers also enjoy the increased price transparency, there will be 

positive effect on competitiveness.  

 More common among economists, however, is a concern about the potential 

anti-competitive effects of communication and information exchange among 

competitors. There are at least two reasons for this. Firstly, communication may make 

it easier to coordinate and agree on a collusive price. Usually competing firms are not 

completely symmetric. Products are often differentiated to some degree and 

production costs may differ across firms. As a result, firms may disagree on what the 

preferred collusive prices are or on how they should react in case someone deviates 

from this price. Arriving at some coordinated course of action may be facilitated by 

direct communication. Secondly, information about the conduct of other firms is 

needed to monitor adherence to a collusive agreement (whether tacit or explicit). The 

central problem of any cartel is that participating firms have a constant temptation to 

cheat on the agreement. The longer it takes the other firms to find out that one firm 

has cheated, the larger the incentives will be to actually cheat. In the absence of 

reliable information about others’ conduct there is also the danger that collusion 

breaks down because of a false positive. Therefore, the availability of quick and 

complete information on the conduct of other firms is important for the sustainability 

of collusion. 

 Many discussions about competition policy as well actual antitrust cases 

resolve around these issues of communication and information (Kühn, 2001). As we 

have just seen it is hard to settle the issue purely on the basis of theoretical arguments. 

Empirical studies on the impact of information exchange are scarce. Arguably the 

strongest evidence on price communication is by Albaek et al. (1997). The Danish 

anti-trust authority decided to gather and publish firm-specific transaction prices in 

the ready-mixed concrete industry. The aim was to promote competition by increasing 

transparency (in particular for buyers). The result of the policy, however, seemed 
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exactly opposite to the authority’s aim. Average prices increased by 15-20 percent 

within a year following the initial setup. This ‘natural experiment’ provides quite 

compelling support for the concern that open prices may well be high prices. This 

study is unique in its kind and unfortunately other evidence is much less convincing. 

This leads Kühn to the assertion that “unfortunately we know very little about how 

important communication is in practice to establish collusive outcomes”.  

In this paper I review the experimental literature that deals with the effects of 

information and communication on market outcomes. This means that I take a rather 

broad perspective on transparency. Given the space limitations, taking such a broad 

perspective implies that I will have to take some short cuts on other accounts. Firstly, 

I will focus attention on the impact of transparency on competitiveness and collusion, 

as measured by the level of prices. This means that I will mostly ignore the effects of 

transparency on other performance measures such as efficiency or convergence. 

Secondly, I restrict attention to experiments that have an explicit industrial 

organization orientation. I will not discuss the emerging experimental literature on 

transparency in financial markets which deals with somewhat different issues (such as 

price efficiency and liquidity) than those of competition policy (see, e.g., Bloomfield 

and O’Hara, 1999, Huisman and Koedijk 1998). Also I will disregard the 

experimental literature that deals with issues of communication and information in 

experimental settings other than markets, such as the provision of public goods. 

Finally, I will pay relatively little attention to design issues and obviously cannot do 

justice to the details and richness of the individual studies. I will focus on the results 

and how they relate to issues of transparency. 1 

The information from the various papers will be organized by formulating a 

series of observations. These observations should be seen as my interpretations of a 

diverse set of results from a variety of papers. They should not be taken as firmly 

established facts that have passed the tests of replication and refinement. The aim is to 

accessibly organize the experimental results on transparency contained in a wide set 

of papers with very different aims, designs, and interpretations.  

 The remainder of this paper is organized as follows. The next three sections 

will review the experimental evidence that deals with communication and information 

                                                 
1 The paper by Haan, Schoonbeek and Winkel in this volume has a similar focus. They organize the 
material in another way though and place a different emphasis. For example, they pay ample attention 
to the role of the information and communication about exogenous market conditions (which I mostly 
ignore), whereas I pay relatively more attention to transparency about current prices.  
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about future, present and past actions, respectively. The final section contains a 

concluding discussion. 

 

 

2. Transparency about future conduct of competitors 

 

“People of the same trade seldom meet together, even for merriment and 

diversion, but the conversation ends in a conspiracy against the public” (Adam 

Smith, Wealth of Nations, Book I, Chapter 10) 

 

Explicit price fixing agreements are illegal per se under the Sherman Act and under 

Article 85 of the European Union. As a consequence, price fixing agreements or other 

restraints on competition are not contractable, simply because such contracts are not 

enforceable by a court of law. From this perspective conspiracies are merely talk, no 

more and no less. Agreements and promises about future conduct can be regarded as 

“soft” information. Hence, from an economists point of view the proposition that such 

information will affect market outcomes is far from trivial. However, if there are 

multiple equilibria - which is not unlikely in repeated games -, then even cheap talk 

may help to coordinate on a certain equilibrium. Moreover, talk is perhaps less cheap 

than economists tend to think and reneging on a promise may involve a direct 

disutility. Therefore, promises and agreements may reduce strategic uncertainty and 

increase transparency about the likely course of future action. 

 Before we discuss the effects, let us first see whether and how subjects use 

communication possibilities in the first place. 

 

Observation 2.1 When given the opportunity to communicate, competitors 

will use it to conspire and often they manage to come to some form of price 

fixing agreement. 

 

Friedman (1967) was the first to examine experimental markets in which competitors 

were allowed to communicate. He set up duopoly markets with price competition and 

product differentiation. Demand was simulated, and the relation between prices and 

profits was presented to the subjects in bi-matrix form. Before prices were set, one 

seller could send a written message to the other seller who could then send one 
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written response. The results indicated that in 75% of the cases a collusive agreement 

was formed. 

 Unstructured face-to-face communication was allowed in Isaac and Plott 

(1981), Isaac, Ramey, and Williams (1984) and Davis and Holt (1998). Sellers and 

buyers were in different rooms and they were instructed that they could speak to each 

other except during brief periods of recess between trading rounds. They could 

discuss anything they wished except that they could not mention side payments, 

threats or reveal their private payoff information. Isaac and Plott report that 

sometimes it took a few periods but then often quite specific collusive strategies were 

discussed. The following quote illustrates this: “So, let’s try starting the bidding like 

up at a dollar at the beginning and see if they go for it, and then, like, keep it between 

90 cents and a dollar ...” (Isaac and Plott, 1981, p. 18). Often the discussions were 

intertwined with conversations about items of personal interest. 

 Also when communication is more structured, competitors often manage to 

come to an agreement. For example, in Andersson and Wengstrom (2004) 

communication between duopolists was restricted to one subject suggesting “I 

consider … to be the appropriate price” and the other subject responding by “I agree” 

or “I disagree”. They find that in about 50% of the cases the two competitors managed 

to come to an agreement. 

 

Observation 2.2 Direct communication can have a substantial impact on 

prices 

 

Friedman (1967) is an early paper suggesting that communication between 

competitors can lead to highly collusive outcomes. As we saw 75% of the duopolies 

managed to agree on some collusive price, and this agreement was subsequently 

honored in 90% of the cases. Friedman did not run a control treatment without 

communication, so we cannot attribute the collusion he observed to such 

communication. Strictly speaking it could also be due to the market structure. 

 Isaac, Ramey and Williams (1984) is the first study that finds a substantial and 

significant price increasing effect of seller conspiracies. They implemented posted 

offer markets with 4 seller and 4 buyers, who each could trade up to three units. At 

the beginning of a trading period the sellers independently posted take-it-or-leave 

prices and the number of units they were prepared to sell at this price. Then buyers 
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were selected in a random order and could decide if and from whom they wished to 

buy units. Market sessions consisted of somewhere between 15 and 20 periods. Isaac 

et al run a control treatment in which sellers were not allowed to communicate 

directly and one conspiracy treatment in which in between periods, and without the 

buyers knowing this, sellers were given the opportunity to talk about the market. The 

results show that in the control treatment prices tended to converge toward the 

competitive equilibrium price while in the conspiracy treatments average prices were 

significantly above the competitive price at a level about halfway toward the 

monopoly price.  

Davis and Holt (1998) employ a very similar posted offer design with three 

sellers and three buyers and treatments with and without conspiracies. Also their 

results are very similar. In the control treatment average transaction prices were very 

close to the competitive equilibrium price. In the markets with conspiracies, on the 

other hand, average prices were above the competitive price (39.4 above it to be 

precise) and approaching the joint profit maximizing price (which was 55 above the 

competitive price).  

 

Observation 2.3 Conspiracies do not always have a (lasting) effect on prices. 

 

Isaac and Plott (1981) study double-auction markets with four sellers and four buyers 

which were open for 8 periods. They compare a control treatment without 

conspiracies with treatments in which either the buyers or the sellers are allowed to 

communicate face-to-face in between periods, as described above. Isaac and Plott find 

very little effect of the communication possibilities on the average price level. 

Compared to the control treatment, prices moved only about 6% in the direction of the 

conspiring side. As we have discussed under Observation 2.1, it is not that the traders 

did not attempt to conspire, it is just that their attempts were not successful.  

 Holt and Davis (1990) is a study that finds only a transitory effect of 

communication (see also Cason, 1995; Cason and Davis, 1995). They set up markets 

in which three sellers simultaneously posted prices and demand was simulated. First 

there were 15 periods without communication and then there were at least 10 periods 

with price announcement and a random stopping rule after this 10th period. The 

communication proceeded over the computer and was very structured. At the 

beginning of a period one of the three sellers was selected at random to make an 
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announcement of the form: ‘$ … is the appropriate for this period’. The other two 

sellers could then respond with A (agree), H (price should be higher) or, L (price 

should be lower). The results indicate that the announcements had a clear initial effect 

on prices. The effect however was only temporary and by the 10th period prices were 

almost back at the level where they were before the announcements were introduced.  

 

Observation 2.4 Factors found to affect the effectiveness of communication 

include: (a) the market institution (posted prices versus double auctions), (b) 

the market environment (demand and supply structure), (c) the communication 

format (face-to-face versus impersonal), and (d) the cost of communication. 

 

Observation (a) is based on Isaac and Plott (1981) and Isaac, Ramey and Williams 

(1984). The former employ double auction markets and find very little effect of 

conspiracies, while the latter find that prices are significantly affected by conspiracies 

in posted-offer markets. Moreover, Isaac et al also conduct a double auction markets 

with conspiracies and find prices to be lower than in posted offer markets with the 

same demand and supply configuration. Clauser and Plott (1993) examine the reason 

for this difference and find evidence for the following explanation. In posted-offer 

markets sellers can only submit price offers at the beginning of a period and cannot 

revise these offers once the market has opened for trading. In double-auction markets 

sellers have much more flexibility and can revise their prices continuously. This 

flexibility makes it the more difficult for conspiring sellers to resist the temptation to 

renege on an agreement.  

 Observation (b) follows from Holt and Davis (1990); see also Cason (1995). 

The former paper compares the effect of conspiracies in two different environments:  

a ‘power design’ and a ‘no power’ design. The former design was expected and found 

to make conspiracies more effective as it made the joint profit maximizing price more 

focal and reduced the temptation to cheat (in either case the effect seemed rather 

transitory as was just discussed).  

 There is no direct evidence for result (c). Yet, comparing across different 

studies it is noticeable that posted offer studies with face-to-face and free-form 

communication (Isaac, Ramey, and Williams, 1984), Davis and Holt, 1998) tend to 

find a more substantial impact than those with impersonal and structured 
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communication (Holt and Davis, 1990, Cason, 1995, Harstad, Martin, Normann, 

1998, Andersson and Wengstrom, 2004). 

 Finally, result (d) is based on Andersson and Wengstrom (2004). They study 

price-setting Bertrand duopolies with structured pre-play communication. Markets 

were repeated with a random continuation probability and an expected length of 14 

periods. As in Holt and Davis (1990), before each period one seller had the 

opportunity to send a message saying “I think … is the appropriate price” and the 

other seller could respond with “I agree” or “I disagree”. In the study the per period 

cost of sending these messages was systematically varied. In one treatment the cost 

were zero, in a second treatment the costs were low (about ¼ of the stage game 

monopoly profits, and in a third treatment the costs were high (equal to the stage 

game monopoly profits). The results indicate that when the cost of communication 

increased its frequency decreased while its effectiveness increased. The net effect 

implied that the incidence of collusion went up dramatically as the cost of conspiring 

increased. This result suggests that players feel more committed to an agreement if 

substantial costs had to borne to reach the agreement.2 One cause for an increase in 

the costs of conspiring is a more strict enforcement of competition policy. Therefore, 

the authors argue that such an enforcement may actually be counterproductive. This 

interpretation seems a bit bold though. For one thing, competition policy imposes an 

uncertain (i.e., expected) cost rather than a fixed cost like in the experiment. 

 

 

3. Transparency about current prices 

 

“Prices change with varying frequency, and, unless a market is completely 

centralized, no one will know all the prices which the various sellers (or 

buyers) quote at any given time” (Stigler, 1961, p. 213). 

 

In this section we will review the experimental evidence that relates to transparency 

about current prices. At least two potentially conflicting effects may be at work here. 

On the one hand, if sellers can immediately and reliably observe each others’ prices, 

the incentive to undercut prices of competitors may be seriously weakened. 

                                                 
2 This result is similar to the finding that the likelihood of collusion increases with an increase in entry 
costs (Offerman and Potters, 2004). 
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Competitors will detect the price cut immediately and in order to prevent a price war, 

it is perhaps better to refrain from the price cut in the first place. On the other hand, if 

buyers are better informed about sellers’ current prices they will be better able to 

make price comparisons, which may make stimulate competition among the sellers. 

Hence, it is important to distinguish which side of the market gets better information 

about sellers’ current prices: only the sellers, only the buyers, or both. 

 

Observation 3.1 If information about current prices is public, i.e., available to 

both sellers and buyers, then there is no unambiguous effect on 

competitiveness. 

 

 A paper which presents (weak) evidence for a negative effect on competition 

is Hong and Plott (1982). This is the first study to use experiments for a practical 

question of market regulation. This paper was motivated by a new price setting policy 

proposed (by the railroads!) for the inland water transportation industry. Rather than 

using private bilateral negotiations, it was proposed that shippers post their prices 

with a central agency. The railroads argued that the public information feature of 

prices would make the market more competitive. The regulator was skeptical about 

the argument and commissioned an experimental study (Plott, 1987).  

This experimental study is remarkable for a number of reasons (see also 

Normann and Ricciuti in this volume). It consisted of four sessions of 3 hours each 

with the same 33 subjects, which included engineers, students, secretaries and 

housewives. Considerable effort was taken to bring the demand and supply 

parameters of the experimental market in line with those of the waterways barge 

industry. A price-posting institution was used for two experimental sessions. At the 

beginning of a period, sellers posted their prices. These prices were then listed on a 

piece of paper and photocopied for all traders in the market. When the market opened 

(“at the sound of a horn”), subjects were free to call another subject and make a 

purchase or sale at the price posted by the seller. A telephone market was used at the 

other two days. Buyers and sellers could call each other and negotiate contracts 

privately. No one but the two traders involved would know about the contract, 

although subjects were free to discuss (or lie) about deals made with other subjects. 

 The results suggest that the scepticism of the administrators was warranted. 

The posted price policy resulted in higher prices and lower efficiency. In the posted 
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price sessions the prices were from 5 to 9% above those in the telephone markets (and 

also a little above the competitive price). The price effect seems rather modest in size. 

Whether it is statistically significant is hard to say.  

 Grether and Plott (1984) is another experimental study commissioned by a 

government agency. The Federal Trade Commission brought action against four 

chemical companies and asked them to stop using several marketing practices that the 

FTC believed to be anti-competitive. One of these practices was that firms publicly 

announced prices. Another is the use of a most favored customer clause, which 

effectively rules out private price discounts from the announced prices. The results 

reveal that in combination these practices led to substantially higher prices. Each 

individual practice did not seem to have a strong anti-competitive effect, but the 

design does not really allow for a clean assessment the effects of the different 

practices in isolation. 

 Both Joyce (1983) and Kirchsteiger et al. (2005) compare double-auction 

markets and decentralized bargaining markets. In a double auction market, a seller 

(buyer) can continuously submit price offers to the market which indicate he (she) is 

prepared to sell (buy) at that price. All offers are public information and at any time a 

buyer can accept an offer from a seller and vice versa. A decentralized bargaining 

market is like a “telephone market” in Hong and Plott. Buyers and sellers can contact 

each other on a bilateral basis and can try to negotiate a mutually acceptable 

transaction price. No trader other than to two bargaining parties is informed about 

current price offers. Hence, one can say that in moving from a decentralized 

bargaining market to a double auction market transparency on price offers increases 

for both sides of the market. No effect on the average level of transaction prices was 

observed in these markets though. In both studies the average prices were very close 

to the competitive price. For example, in Joyce average transaction prices were 2.589 

in the double auction market and 2.597 in the decentralized bargaining market (with 

the competitive price at 2.6). At the same time, efficiency usually increased 

significantly with the increase in transparency. 

 One might argue that in view of the symmetric role of sellers and buyers in 

both the double auction and the decentralized bargaining market no effect on average 

price should be expected. Posted offer markets could be more relevant to examine a 

potentially negative effect of public information about sellers’ prices. Davis and Holt 

(1994) is the only paper I know that speaks to this issue (at least indirectly). In a 
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standard posted offer market, sellers post prices and buyers then decide from whom to 

buy at these posted prices. No trades can occur at prices other than the ones publicly 

listed. In particular, sellers cannot grant private discounts to individual buyers. In line 

with Stigler (1964) one might conjecture that the absence of secret discounts, whether 

by contract or by industry custom, impedes competition and fosters collusion. To 

examine this Davis and Holt compare a standard posted offer market with a posted 

offer market with private discounts. At the beginning of the period sellers post prices 

publicly and simultaneously. Then buyers are selected in random sequence. In the 

standard market, the buyer simply decides from whom to buy at posted prices. In the 

market with discounts, each buyer can buy at the posted price or request for a private 

discount. Sellers are free to grant such a discount which will be observed by no one 

but the buyer involved. All the sessions, involved two sellers and three (human) 

buyers, and markets lasted for at least 15 periods. The results indicate that the 

presence of secret discounting increased the variance across different sessions, but no 

effect on average transaction prices was discernible. The fact that the transaction 

prices were public information (and not just the “list prices”) did not reduce seller 

competition.  

 

 Observation 3.2. If price transparency improves only for sellers (and not 

buyers), or if sellers are involved in an active conspiracy then competitiveness will be 

restricted. 

 

 Davis and Holt (1998) examine markets which are characterized by explicit 

conspiracies among the three sellers (see also the previous section). In one treatment, 

after the seller discussions, the market proceeded along standard posted-offer trading 

rules, implying that all trades must be made at the posted prices. In the second 

treatment, the sellers were given an opportunity to give private secret discounts. Upon 

contacting a seller a buyer could request for a discount. The seller could then respond 

by offering a price below the list price. Like in Davis and Holt (1994) discounts were 

observed only by the buyer concerned and not by other buyers or sellers.  

 As we have already seen in the previous section, the posted offer markets with 

conspiracies and without secret discounts were very collusive. The average price in 

the last five periods was 39.4 (with a the competitive price at 0 and the joint profit 

maximizing price at 55). As soon as the possibility for secret discounts was 
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introduced, however, the posted offer markets with conspiracies generated 

significantly lower prices with an average of 14.9 in the last five periods. In fact, 

cartels failed in five of the six markets. This was in spite of the fact that sellers could 

discuss and conspire not just once but each time before the market opened. Hence, the 

possibility to offer prices privately and selectively was an important impediment to 

successful conspiracies. 

Kirchsteiger, Niederle and Potters (2005) examine endogenous rather than 

exogenous information about current prices. They set up two-sided auction markets 

with six buyers and six sellers, who each could trade at most one unit. When 

submitting a price offer to the market, sellers decided whether or not to inform their 

competitors about this price offer. Kirchsteiger et al. found that high (supra 

competitive) price offers were more likely to be communicated to competing sellers 

than low price offers. This suggests that price sharing was at least partly driven by 

collusive intentions. It is as if sellers wanted to send a message to keep prices at a 

high level by informing each other about their high price quotes. When posting a 

relatively low price sellers were less likely to inform their rivals. Price 

communication also had a discernable effect on transaction prices. Prices were higher 

in periods with relatively frequent information exchange about price offers than in 

periods with relatively infrequent information exchange. The effect is small in size 

but statistically significant. At the same time, there is no evidence that increased price 

communication among sellers reduced price dispersion, speeded up convergence or 

increased efficiency. 

 Another interesting result in Kirchsteiger et al. is that price communication 

tended to have a public good character. As we have just seen, sellers as a group 

benefited from price communication. Individually, however, sellers were better off to 

conceal their price offers from competitors as this reduced the probability that an offer 

would be undercut by a rival. Kirchsteiger et al. found that price communication was 

unlikely to arise endogenously when sellers could decide to conceal or reveal price 

offers individually and freely. Only when price communication was “sponsored” it 

was getting of the ground to some extent. This suggests that some (trade) association 

may be needed to stimulate or organize price communications. 

 

Observation 3.3 If price transparency increases for buyers only then there is a 

positive effect on competition 
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In the competition policy debate, improved transparency is typically viewed as 

promoting competition if it affects only the buyer side of the market. If buyers get 

better information about sellers’ current prices, while sellers’ information is not 

affected, a downward pressure on prices will be effectuated. The experimental 

evidence supports this view. 

 Davis and Holt (1996), for example, study markets with three buyers and three 

sellers. At the beginning of a trading period sellers simultaneously post their prices. 

Then the buyers were randomly selected one at a time and given the opportunity to 

approach a seller and make a purchase. A buyer incured a cost when approaching a 

seller (like a travel cost). There were two treatments. In the posted-offer treatment, a 

buyer could see all the sellers prices, while in the search treatment a buyer could only 

see a seller’s price offer after this seller had been approached. Sellers could not see 

one another’s posted prices in either treatment. Davis and Holt find that in the search 

treatment the transaction prices were significantly higher than in the posted-offer 

treatment. If it was more difficult to buyers to make price comparisons, the 

competitive pressure on sellers was clearly lower. Cason, Friedman and Milam (2003) 

compare haggling (decentralized bargaining) markets markets and posted-offer 

markets, and find a result that is much in line with Davis and Holt (1996). 

Competitive pressure was lower in the haggling markets in which it was more 

difficult for buyers to make price comparisons.3 

More evidence for the observation comes from studies that vary the exogenous 

search costs of buyers or the costs from switching to another seller (Cason and 

Friedman, 1999, 2002, 2003, Cason, Friedman and Milam, 2003). For example, 

Cason and Friedman, 1999 study posted offer markets in which buyers costlessly 

observe one or two of the posted prices but have to pay a cost if they wish to observe 

price offers from more sellers. Results indicate that competition softens and prices 

increase if buyer search costs increase (at least when inexperienced human buyers are 

used in the experiment).  

Related results are reported in studies that vary the fraction of informed 

consumers (Morgan, Orzen, Sefton, 2003) or studies that vary the costs of sellers to 

                                                 
3 As in Davis and Holt (1996), seller information about competitors’ prices is held constant across the 
two treatments in Cason, Friedman and Milan (2003). This is why the results in these two studies are 
disussed here and not under Observation 3.1. 
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advertize their prices (Cason and Datta, 2004, Morgan, Orzen, Sefton, 2004). A 

special feature of these studies, however, is that buyer behavior is simulated. For 

example Morgan, Orzen and Sefton, 2004, employ markets in which sellers 

simultaneously chose prices and decide whether or not to advertize their prices in 

each period. One half of the buyers are bargain hunters who buy from whichever 

seller advertizes the lowest price; the other half of the buyers are price insensitive and 

always buy from the same seller. Morgan et al find that higher advertising costs 

decrease demand for advertising and raise advertised prices. This comes at the 

expense of consumers. 

Finally, note that the (search) models on which the experiments mentioned 

above are based are all static models. The impact of buyer transparency on tacit 

collusion has not been investigated much. A recent model by Schultz (2005) shows 

that there may be two opposing effects. An increase of transparency increases the 

benefit from undercutting a rival’s price, but it also decreases the punishent profit. 

Schultz shows that in a market with product differentiation the first effect tends to 

dominate, making it harder to sustain collusion. This prediction still awaits 

experimentation however. 

 

 

4. Transparency about past conduct of competitors 

 

 Several experimental studies are related to this issue of information on past 

conduct of competitors. Some studies directly address the antitrust concerns, others 

speak to the issue in a more indirect manner.  

 

Observation 4.1 Reliable information feedback about competitors’ prices 

fosters the stability of explicit conspiracies 

 

Experiments show that conspiracies are less successful and less stable when feedback 

information about competitors’ conduct is lacking. The first piece of evidence is 

contained in Holcomb and Nelson (1991) who study 20 repeated symmetric quantity-

setting duopolies. In the first phase of the experiment firms were allowed to conspire 

and they also received perfect information feedback about their competitor’s quantity 

choice. In the second phase of the experiment, information feedback became 
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imperfect. In each period, with a 50% probability the feedback received corresponded 

to the choice made by the competitor, and with a 50% probability the feedback 

provided was a random draw from the set of possible quantities. Profits were 

determined by the reported choice (whether real or random). The results show that in 

the first phase with perfect monitoring no less than 17 out of the 20 pairs were 

perfectly collusive (joint profit maximizing) in at least the last 10 periods of the game. 

As soon as monitoring became imperfect though, collusion became very instable and 

16 of the 17 previously collusive duopolies moved toward the Cournot equilibrium. 

This result clearly suggests that reliable information feedback about what competitors 

are doing is essential for the stability of cartels.4 Another interesting result of this 

study is that the cartels did not fail so much because some firms started to defect from 

the collusive outcome. Rather, the cartels failed due to false positives, that is, firms 

increasing quantity in reaction to the incorrect information that a competitor had 

defected.  

 Davis and Holt (1998) is another paper showing the importance of reliable 

information feedback about competitors’ conduct. As was already discussed in 

support of the previous result, conspiracies tend to break down when secret discounts 

off the posted prices are possible. One further treatment in the exceptionally rich 

study by Davis and Holt (1998) implements a situation in which secret discounts are 

still possible but all sellers receive feedback information on each others’ sales 

volume. This situation was intended to parallel the information that is often collected 

and disseminated by trade associations. Although a competitors’ sales volumes are not 

a perfect signal of any discounts offered, still they appear to be a useful indicator of 

the degree to which competitors abide by a cartel agreement. The results reveal that 

average prices increase from 14.9 to 24.8 when feedback information on competitors’ 

sales are provided. This outcome shows that the availability of this feedback 

information restores to some degree the stability of collusion that was undermined by 

the possibility of secret discounts. 

 

Observation 4.2 Firm-specific information feedback about competitors’ 

conduct is in some cases found to foster tacit collusion, but these cases are 

                                                 
4 It much be noted that there is a potential confound here. In the first phase of the experiment the 
duopolies had perfect information feedback and were allowed to communicate to each other directly. 
From the paper it is not entirely clear whether this communication was still allowed in the second phase 
of the experiment. 
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relatively infrequent, particularly so if the information provided includes 

details about profits, and if the firms compete in quantities rather than in 

prices. 

 

Here the evidence is quite mixed. Some papers suggest that more detailed or more 

explicit information feedback on competitors’ conduct reduces competition, while 

several others show that it may actually increase competition. 

 A first piece of evidence comes from Benson and Feinberg (1988), who 

examine price setting duopolies with product differentiation. There are two 

treatments: one in which subjects received information about the rival’s price after 

each of round, and one in which feedback information was restricted to market shares. 

The results indicate the tacitly collusive outcomes are more frequent with explicit 

feedback information about rivals prices, but the evidence is not overwhelming. 

Stronger evidence that reliable information feedback on competitors’ past 

conduct can facilitate tacit collusion is provided by Feinberg and Snyder (2001). They 

study repeated duopolies in which price choices were restricted to three values: a 

collusive price (C), an undercutting price (U), and a punishment price (P). Both (U,U) 

and (P,P) are Nash equilibria of the stage game, but the payoff dominating outcome 

(C,C) is not. In the game random demand shocks are introduced which gave the same 

payoff as when a competitor would undercut on a collusive price (C,U). In one 

treatment the players knew when a demand shock had occurred, while in a second 

treatment they did not and could not distinguish a demand shock from a cheating 

competitor. The results indicated that the latter feature made tacit collusion much 

more difficult. In the first treatment, 68% of the choices corresponded to the collusive 

price, while in the second treatment this was only 21%. 

Further evidence is given by Dufwenberg and Gneezy (2002). They examine a 

series of Bertrand duopolies. Two firms simultaneously set a price and the one with 

the lowest price gets a positive profit which is decreasing in the level of the price, 

while the firm with the highest price gets no profit.5 In each session of the experiment 

the game is played 10 times by 12 participants and in each period the participants are 

randomly matched in pairs. The experiment uses three feedback information 

treatments: one in which the participants only learn whether they had the lower price 

                                                 
5 The game can also be interpreted as a symmetric procurement auction with complete information. 
This intepretation also makes a random matching protocol more realistic.  
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of the two, one in which the participants learn all the low prices of the six duopolies 

and one in which they learn all prices of all six pairs. The results show a large 

treatment effect. When participants learn the whole set of prices, the markets are quite 

collusive with average transaction prices about half way between the competitive 

price and monopoly price. In the other two treatments prices converge toward the 

competitive price. Apparently the dissemination of information about the high prices 

of competitors stimulates participants to charge higher prices as well.  

 Offerman, Potters and Sonnemans (2002) examine symmetric quantity-setting 

triopoly markets in which the same three participants interact for 100 periods. In one 

treatment (Q) information feedback after each period is restricted to own profits and 

aggregate quantity. In a second treatment (Qq) information is also provided about the 

individual quantities set by the two competitors. In the third treatment (Qqπ) in 

addition the realized profits of competitors are given. The experimental results reveal 

that the average levels of outputs are almost identical in the three treatments and very 

close to the Cournot Nash equilibrium. A closer look at the individual triopolies (11 in 

each treatment) and at the dynamics over time revealed some remarkable differences, 

however. In treatment Q the only frequent and stable outcome was the Cournot 

equilibrium. In treatment Qq apart from the Cournot outcome also the collusive joint 

profit maximizing outcome was reached quite frequently by some triopolies and 

turned out to be very stable. In treatment Qqπ the results were even more dispersed. 

The Cournot outcome lost all its drawing power and outcomes were either very 

competitive or very collusive. So with more detailed information feedback the range 

of outcomes increased dramatically, even though the average degree of competition 

did not. 

 The fact that the availability of firm-specific information on past conduct and 

performance can increase competition is most clearly illustrated by Huck, Normann, 

and Oechssler (1999, 2000). Comparable results have been obtained by Altavilla, 

Luini, Sbriglia (2003) and Davis (2002), and these studies have an excellent  

predecessor in Fouraker and Siegel (1963). Huck, Normann, and Oechssler (1999) set 

up markets in which four firms compete in quantities and implement two different 

information treatments; one (BASIC) in which information feedback is restricted to 

aggregate conduct of competitors and one (EXTRA) in which individualized 

information about past conduct and profits of competitors is available. Huck et al., 
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find that the availability of more detailed information feedback about competitors 

actually increases the competitiveness of the markets. In the last half of the 40 

periods, average quantity is 74.7 in the BASIC treatment which is very close to the 

theoretical Cournot Nash equilibrium quantity of 74.5. In the EXTRA treatment the 

market becomes even more competitive with an average quantity of 83.4 which is 

even more competitive in the EXTRA treatment. And even though the range of 

outcomes increases somewhat in the latter treatment, very few are anywhere near the 

joint profit maximizing quantity of 49.7. Huck, Normann, Oechssler (2000) also 

conduct similar experiments for markets in which the four firms compete in prices 

(Bertrand) rather than in quantities (Cournot). Here they find that the degree of 

competitiveness is about the same for the BASIC and EXTRA treatment and again 

very close to the non-cooperative equilibrium. So also for the case of price 

competition they find no evidence that individualized information about past conduct 

and performance reduces competition. The main theoretical explanation for the 

competition enhancing effect of the EXTRA treatment is that it allows firms to 

compare profits. This may stimulate them to imitate the conduct of the more 

successful competitor in the market. Typically the more successful form is the one 

that produces the largest quantity or charges the lowest price. Copying the behavior of 

this firm then tends to increase the quantity and reduce the price. 

In sum, there is quite conflicting evidence on the effects of firm-specific 

information feedback (see also Bosch-Domenech and Vriend, 2003). Two opposite 

forces seem to be at work. On the one hand, detailed information on competitors past 

conduct allows for signaling of intentions and monitoring of conduct. Both of these 

may reduce competition. On the other hand, detailed information about competitors 

profits allows for an assessment of relative performances. This may stimulate 

imitation and make markets more competitive. The net effect seems to depend on the 

content of the information (does it include profit information), the number of 

competitors (little collusion is observed with more than three firms) and the type of 

interaction (price or quantity competition).6  

 

                                                 
6 Furthermore, the extent to which imitation of successful other firms tends to make markets more 
competitive also depends on the sample taken. If the sample firm is taken from another market or from 
a more distant past than the competition inducing force of imitation is weakened (Apesteguia, Huck 
and Oechssler, 2003, Bru, Gomez, Ordonez, 2002). 
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5. Concluding Discussion 

 

One lesson that can be drawn from the experimental results is that establishing 

and sustaining collusion is not easy. Tacit collusion in particular is not very frequently 

observed in experiments, even with relatively few competitors and repeated 

interaction. And even when competitors have is a possibility to conspire collusion is 

often quite instable. This holds in particular when talk is, literally and figuratively 

speaking, “cheap”, that is, when communication bears no cost, occurs frequently, and 

involves little commitment. If the opportunities to defect are frequent, lucrative, and 

hard to detect, then even explicit conspiracies often tend to be quite unstable. Hence, 

it seems that some form of explicit communication about future conduct is required as 

well as reliable information on present or past conduct. 

One of the important issues for competition policy is whether and when 

information exchange on past conduct should be allowed among competitors. The 

experimental evidence does not provide unambiguous results on this issue. 

Observation 4.2 suggests that often there is little harm and in some experimental 

settings it was even found to increase competition. On the basis of this one might 

argue (and some have done so) that there is little reason to be hostile against 

information exchange on past conduct, even if this involves firm-specific information.  

This conclusion may be too naïve though. Observation 4.1 indicates that 

information exchange is important for the support of explicit collusion, and 

Observation 4.2 indicates that in a certain fraction of the cases information exchange 

does in fact stimulate tacit collusion. In the field, information exchange is not some 

exogenous feature of a market (like it is in an experiment). In most cases, firms or 

associations choose to have such an exchange of information.7 Hence, a natural 

question to ask is: when is information exchange more or less likely to be set up? In 

view of Observations 4.1 and 4.2 one might expect that information exchange is more 

likely to be set in markets which are characterized by some degree of explicit 

conspiracy. Put bluntly, information exchange is perhaps even more likely to be a 

consequence of (explicit) collusion than to be a cause of (implicit) collusion. 

                                                 
7 This relates to a more general methodological issue. In experiments we tend to assess the impact of an 
institutional variable by comparing different treatments in which this variable is manipulated, that is, 
the variable is exogenously changed. In the field, however, the (non)occurrence of a change is often 
endogenous rather than exogenous, so there is a possible selection effect which is absent in the lab.  
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Finally, looking at the experimental methodology a lesson we learn from the 

experiments is that there is often a subtantial variance in outcomes; across studies 

with similar designs and even across repetitions with an identical design (see e.g., the 

discussion of Observations 3.1 and 4.2). This just reiterates the importance of 

strategic uncertainty. It is not just the controlable variables that exert an impact on 

outcomes, but also uncontrollable variables. Arguably, the most important among 

those are the ones that relate to differences between people. Some students are just 

more risk averse, more confident, more patient, more competitive, or more fair than 

others. This may hint at a potential drawback of experiments. To the extent that the 

distribution of relevant qualities is very different across students than across the target 

population of interest (through self-selection or learning), experiments may give a 

biased picture. However, it is not obvious that matters are much different in the real 

world. Also consumers, shop-owners, managers and CEOs differ on dimensions that 

may have an impact on the way they go about their business. Surely unexplained 

variance is a fact of life in the social sciences. 
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