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1. Introduction

Though it can not be called a new technology anymore, since many people have grown up with it, the Internet continues to be an important aspect of our life. It provides us with easy acces to information and is an important way of communicating. Consequence of this is a significant reduction in search costs since the Internet was first introduced. Through price comparison sites people can search for the product they want and find the retailer who offers it for the lowest price. 

Most researchers argue that this reduction in search costs increases the consumer surplus as price comparison on the Internet results in more competition between different retailers. In this paper I will argue that the Internet does not necessarily have to result in more competition between different sellers, but in some markets could even increase the probability of collusion. Reason for this is the reduction in search costs and with that the increased transparency which is created as sellers can easily compare each others prices on the Internet as well.

This paper will start with some background information about collusion in which several factors influencing it will be discussed. After that, transparency will be discussed separately as a factor facilitating collusion as it is the main argument of this paper. Following that will be a chapter in which the creation of trust on the Internet will be discussed in order to support the argument that an oligopoly can exist in some markets on the Internet despite a high level of (potential) incumbents. Finally, some simple formula’s will be used as an example to show how lower search costs make collusion more likely to occur and some final remarks are given in the conclusion.

2. Collusion

In economic theory, collusion can be seen as the case where companies ask higher prices than some competitive benchmark.
 There are many forms of collusion. Collusion can be explicit, tacit, or any combination of these.
 According to article 81 of the European Community Treaty, agreements between two or more firms which restrict competition are prohibited.
 As will be made clear later, this rule outlaws most forms of explicit collusion with some exceptions such as joint-ventures for R&D. Since most forms of explicit collusion are banned by antitrust law, this paper will focus more on tacit collusion and will only briefly discuss explicit collusion.

2.1 General description of collusion

In economics, perfect competition is sometimes assumed. With this assumption, all firms in the market ask a price equal to marginal costs. Though this assumption may be easy for calculating with economic models, it is not a realistic point of view. In the real world, all companies generally have at least some amount of market power. This market power allows them to raise the price above marginal costs. If this were not the case, they would all, at some point cease to exist.

In the case of collusion, firms collaborate to gain even more market power and are able to ask an even higher price from the consumers by for example limiting supply. A good example of this is the Organization of the Petroleum Exporting Countries (OPEC). This intergovernmental organization limits the supply of petroleum and is able to maintain high prices in the market as can be read in this organizations mission statement:

“OPEC's mission is to coordinate and unify the petroleum policies of Member Countries and ensure the stabilization of oil markets in order to secure an efficient, economic and regular supply of petroleum to consumers, a steady income to producers and a fair return on capital to those investing in the petroleum industry.”

In the case where there is collusion, there is also a temptation to deviate. For example, suppose two suppliers are selling identical products for €10,- each. In this case the suppliers would both get half the customers. But if one of the suppliers decides to deviate in order to gain more market share, by asking a price of say, €9,- he will get all the customers and make more profits (assuming MC < 8 and if buyers only look at price when deciding where to buy the product).
  Because of the incentive to deviate there are some conditions which must be met before collusion can arise. The first of these is that the participants must be able to detect deviation in time, which can sometimes be a problem.
 Detection is not the only condition which must be met, as there should be a (credible) punishment for deviating firms after their cheating is detected. This punishment is given in the form of more aggressive market behaviour than under the collusive agreement (for example by decreasing price or increasing supply), resulting in lower profits. If the colluding companies are unwilling to punish deviation, the collusive agreement will not hold and eventually break down.
 Thus in the case where a firm knows that deviating from the collusion will be detected in a relatively short period and will be punished afterwards, deviating becomes less profitable as the firm will enjoy the deviation profits for only a short period and will have less than normal (competition) profits or even losses afterwards.
 Since retaliation occurs in the future, another aspect on which collusion depends is the relative importance of current profits compared to future profits for the firms (their discount factors). Collusion is sustainable only if firms put sufficient weight on future profits (so if their discount factor is not too small).
 

Collusion is mostly mentioned in combination with service, quality, price or quantity, but it can also occur in other dimensions then the previously named. When choosing whether or not to invest, or deciding to participate in a bidding market, collusion is possible as well. Even with R&D collusion is possible, though highly unlikely.
 In some markets where firms produce at almost full capacity, when firms decide whether or not to increase their capacity by investing in machinery, collusion can occur. If the firms in the market choose not to increase their production and therefore limit production, they can maintain higher prices.
 Though this is in general similar to quantity competition, investments made are irreversible and this is therefore treated separately by the European Commission. With bidding markets, collusion is more feasible when there is a smaller number of bidders that repeatedly participate in the same bidding markets and the frequency of these markets is high. Also the type of auction used may either hinder or facilitate collusion as they generate different amounts of information.
 Finally, as mentioned above, collusion in R&D is possible by for example dividing the product market between the firms participating in an R&D joint-venture,
 but seen as unlikely by the European Commission due to the large amount of uncertainty attached to R&D projects.

How the collusive price is chosen will be described below separately for explicit and tacit collusion together with a more thorough description of these specific forms of collusion.

2.2 Explicit collusion

Explicit collusion occurs when companies explicitly coordinate their actions to achieve a collusive outcome. A collusive outcome has higher than normal profits, or supra-normal profits. With normal profits in this case is being referred to the equilibrium situation.
 When looking above at article 81 of the European Community Treaty, this form of collusion is forbidden as it restricts competition and with that lowers the consumer surplus.

Although explicit collusion raises the producer surplus, the loss of consumer surplus is larger, unless there are efficiency gains created by the cooperation. A simple model can be used to show that the total increase in social welfare is smaller than the decrease in social welfare unless there are efficiency gains(see below). And since the European Union is more concerned with preventing large firms from abusing their market power and protecting the consumers by maintaining competition most forms of explicit collusion are forbidden.

With explicit collusion there is communication, and for this reason it is clear that the participants can decide together which collusive price to set (or the amount of production for each firm with quantity competition for example). This collusive price can be adjusted easily when the market changes by simply agreeing on a new price. How a collusive price is chosen with tacit collusion is much less clear, as well be pointed out later.


2.3 Tacit collusion

Tacit collusion does not, unlike explicit collusion, need to involve any communication between the parties, and is therefore harder to proof (but still unwanted). As it does not involve any specific agreement as is the case with explicit collusion, it is referred to as tacit collusion because the outcome can be similar to that of explicit collusion or of that of a cartel (e.g. higher prices asked or lower quantities supplied).

When firms interact repeatedly with each other, tacit collusion may arise. If they anticipate that any deviation from the collusive price will result in some sort of retaliation, they may be able to maintain higher prices.

However, there is much more difficulty with setting a collusive price under tacit collusion precisely because there is no communication. For this reason the firms can have any profit between the normal equilibrium profits and the fully collusive profit when there is an infinite horizon and the discount factor is sufficiently large.
 As sellers can have different ideas about the price the other will ask, there arises a coordination problem.

Because the firms cannot communicate with each other, they might experiment with price changes to signal their equilibrium price. Thus by increasing or decreasing their price, if the company believes the collusive price should be higher or lower respectively. This might be too costly, however, as an increase in price will cost the firm market share during the adjustment period. On the other hand, a decrease in price can be seen as a deviation from the collusive price and result in punishment. Because of this, tacit collusion will be harder to sustain during market changes. But the survival of a collusive agreement does not only depend on the coordination. There are many other factors that either facilite or hinder collusion which will be discussed below.

2.4 Factors relevant for collusion

There are numerous factors that influence the probability of collusion to arise or sustain. Some of these factors will be discussed here. The number of competitors and entry barriers in relationship with collusion will be discussed more extensive as they are of importance later in this paper. Transparency will be dealt with in a separate chapter as this factor is critical for the argument made in this paper and since the model is build around this factor.

The number of competitors is an important factor for collusion, as a larger numbers of incumbents in a market makes coordination more difficult.
 This holds for both explicit and tacit collusion, but with tacit collusion the effect is even stronger, especially when firms are not symmetric. Another reason why a larger number of competitors makes collusion more difficult is because the collusive industry profits must be shared between the firms.
 When the number of firms increases, each individual company gets a smaller share of the collusive profit. This results in larger short-run gains from deviation and a lower long-term benefit of maintaining collusion. As the individual share of the firm decreases, the difference between the individual collusive profit and the deviation profit grows making deviation more attractive. The lower share of the total collusive profits also makes maintaining collusion less attractive.

Important for collusion as well are entry barriers. Without entry barriers, collusion would be impossible to exist and the lower the entry barriers are, the harder collusion would be to sustain. If the future profits are expected to decline due to entry, firms will have less to lose from future retaliation which makes deviation more likely to occur. Future entry does not effect the short-run deviation profits and therefore low entry barriers make collusion more difficult to sustain as firms are more inclined to cheat on the collusive agreement.

There are many other factors influencing collusion. Only a few more will be discussed here to gain some idea of the many factors that are relevant for collusion. The expected future demand has a significant impact of the sustainability of a collusion. As the collusive agreement is more likely to hold, when the gains from cheating are small compared with the costs of future punishment. This is when demand is expected to increase in the future. When demand is expected to decline, the opposite holds and collusion will be harder to sustain.
 The frequency of interaction effects collusion as well. When firms interact frequently, this means that they can respond quickly to any deviations. Similarly, when firms interact less frequent, there is more incentive for firms to deviate as punishment is further away.
 Another factor which makes collusion more likely to sustain are multi-market contacts.
 There are several reasons for this. First, they increase the frequency of interaction between the firms. They can also reduce asymmetries in individual markets, by “compensating” with other markets. Finally they may enable collusion in markets where it normally would not be possible. A firm could allow a higher market share to a company in one market and use contacts in another market as retaliation if necessary.

There are also factors, such as product differentiation or homogeneity, of which the effect is less clear. When companies have more differentiated products, the incentive for deviating increases, as it becomes harder to punish the cheating firm. Because the products are differentiated, in order to retaliate on a deviating firm, the punisher will have to undercut the price by a larger amount in order to have the same effect as it would have with homogenous goods. On the other hand deviation becomes less profitable with differentiated goods as well. In this case, firms will have to make larger price cuts than they would have to make with homogenous goods when trying to increase their market share. Product differentiation therefore does not have an unambiguous effect on collusion.

3. Transparency

An important criteria for collusion is the detection of deviations. Stigler argued that collusive agreements would break down due to secret price cuts.
 Others such as Green and Porter, showed that if actual prices are not observable, collusion would be harder to sustain, but it could still occur at equilibrium.
 This chapter will try to explain how Internet, through lower search costs, affects transparency. After that it will look at the effects of transparency on collusion in general.

3.1 Effects of Internet on transparency
When using transparency in this paper, I will refer to the definition of information transparency as used by Zhu.
 Zhu defines information transparency as the degree of visibility and accessibility of information.

In the 1990’s there has been a substantial growth in information systems and networks that cross organizational boundaries. Through these systems, buyers and sellers in a market can be brought together and thus creating an electronic marketplace.
 Bakos (1998) points out three main functions of markets, being: (1) matching buyers and sellers, (2) facilitating the exchange of information, goods, services and payments associated with market transactions and (3) providing an institutional infrastructure.
 As this paper will be about the effects of transparency, the focus will be at the second aspect of the market (especially the exchange of information).

When looking at information technology, the rapid evolution of the Internet is perceived to be the most important of the “recent” developments. Reason for this is, that the Internet increases transparency in multiple ways. First of all, the Internet contains an enormous amount of information which continues to grow every day. Secondly, most scientists agree that the Internet reduces search costs for this information as well (e.g. Bakos 1997). Arguments for this are the powerful search engines such as Google and Internet Shopping Agents (ISAs) such as price comparison sites.

These shopping agents allow consumers to search the web for the product they are looking for and get an easy overview of where the product can be bought and for what price.
 This reduces the consumer search costs and, as Iyer and Pazgal argue, traditional wisdom suggests that shopping agents that reduce the consumers search costs for price therefore should intensify price competition between sellers. As consumers get to see all the prices with a single search, a retailer should get all the demand if it charged the lowest price in the ISA and no demand at all if it charged a price just above the lowest. However empirical data shows that this is not the case, as the prices charged by different retailers in the institution can differ substantially. The reason for this is, that other factors such as reputation, reliability and quality of service play a role as well. 

Until now, I have only discussed the effect on consumer search costs. More important in this paper however, will be the effect of the Internet on seller search costs. Because sellers can make use of the same services on the Internet as consumers, they can easily compare their prices with their competitors prices. As a result, the market becomes more transparent for the sellers as well. 

3.2 Effects transparency on collusion

As already mentioned above, a crucial factor for collusion is the detection of deviations. With the growth of the Internet, search costs decreased for sellers as well, thereby increasing the transparency in many markets. Despite the fact that there are numerous webshops and that it’s easy for any person to set up their own webshop, in this paper I will argue that, at least in some markets collusion will be more likely to occur as a result of the increased transparency created by the Internet.

With the Internet, the detection time of deviation has decreased as markets became more transparent. When looking at tacit and explicit collusion this has an impact on both. Ignoring for now, the fact that there are numerous sellers on the Internet, and assuming that there are only are a limited number of them (as will be explained later), the sellers can monitor each others prices easily using the same services offered to consumers such as price comparison sites. Knowing that their competitors have access to these facilities as well, will influence the price set by the seller. Keeping in mind that competition will learn about his price in a short period of time, it becomes less profitable for the seller to price just below the competitors price, as they will be able to react at it quickly. The competitor could then set his price just below their price as a punishment and thereby reducing deviation profits. Therefore the expected future profits from deviating decline. It would be more profitable in this case for the seller to ask a less competitive price, perhaps with small differences to the competitors price as a result of switching costs and the quality of services offered. Although the seller will have less demand, the prices will remain higher over time, because his competitor will have no incentive to punish the seller or deviate, because of the high transparency in the market. The consequence of this is, that tacit collusion is more likely to occur.

The same holds for explicit collusion as the market when the market is more transparent. But perhaps even more important for explicit collusion is communication.
 Since Internet has created easy and anonymous ways of communicating through email and chat programs, it facilitates explicit collusion in this way as well.

4. Trust

Assumed before was that there was an oligopoly of firms on the Internet, but no explanation has been given. The reason this assumption was made is the very nature of the Internet itself, in which trust plays an important role. Trust itself is a governance mechanism in exchange relationships that are characterized by uncertainty, vulnerability and dependence.
 This chapter will focus on explaining why the threat of potential entrants on the Internet is limited and the assumption of an oligopoly can be made.

4.1 Why trust is important

The reason why trust is important when looking at the effects of Internet on collusion can be split in a theoretical an a practical part, but both have the same underlying reason. Trust is important to support the assumption that there could exist an oligopoly on the Internet for the model in the following chapter. But it is not only important for modelling the effects of Internet on collusion. Without the effects of trust, the threat of entry would be so high, collusion would be impossible. Although this could be true for some markets, I will assume there is at least one market, where trust in the seller plays a significant role in purchases made using the Internet (which are most likely to be the more expensive, and therefore higher risk products).

Empirical evidence shows that 1% of the sites on the Web captures 50% of all the visits.
 This data supports the idea that online shoppers limit their search to a few popular sites. Reason for this is, because the Internet is so anonymous, familiarity plays an important role. People are more willing to buy a brand they know, or from a site they know, since they have some idea of the quality and service provided. One reason for this could be the large number of swindlers active on the Internet. Whatever the reason, research indicates that even those consumers who use shopping agents seem to display loyalty to sites previously used.
 Brynjolfsson and Smith (2000) showed that the retailer brand was of significant importance by examining a popular search engine for books. Even though his set of Internet consumers was highly price sensitive and tended to buy from the cheaper stores, over 51% of them did not choose the retailer with the lowest price.

Mentioned above, but ignored until now was the fact that prices charged by different retailers could differ substantially. Reason for this is that factors such as reputation, reliability and quality of service play a role as well. When looking at the Internet this effect is even stronger, as consumers associate trust with a lower perceived risk from buying at a site. Trust in turn is effected by the perceived size and reputation of the Internet store.
 Quality of service is of importance for the decision of a consumer to buy again from the same store. When a firm offers better service than its competitors or has a better reputation, the company has a competitive advantage over its rivals. This differentiation allows it to ask a higher price without losing all of its market share. Although quality of service is easily improved, earning a good reputation is more difficult. The role of brands has a more important role on the Internet as well. This trust in familiar products shares a lot of similarities with trust in familiar Internet sites. 

A useful way of explaining the role of brands in a virtual environment is by using the classification of search and experience attributes used by consumers in the decision-making process.
 In a traditional environment, the consumer can evaluate the quality of the good prior to the purchase and therefore can be categorized as a search good. In a virtual environment, however, the physical cues that are available in the traditional environment are not present  and therefore the product could be reclassified as an experience good.
 Due to this reclassification the brand becomes more important for inferring quality, as it provides attributes such as familiarity, a signal of presence, commitment, and substance.

This indicates that brand names, including familiar site names such as Amazon, give the more familiar sellers more market power in a virtual environment than in a traditional environment. 
Another reason why trust is more important for Internet merchants than for conventional sellers is because it is more difficult to obtain. This is, because trust depends on the consumers believe that the seller has both the ability and motivation to reliably deliver goods and services of the quality they expect.
 On the Internet, the consumers believe of the sellers having intentions is lower than in a conventional store. Reason for this is that selling on the Internet requires less resources to enter and exit the market. As trust is created by sellers investing dedicated resources for the relationship and by frequent interactions between the buyer and the sales representatives,
 the sellers have less at risk with an Internet store and therefore trust is harder to obtain for these companies. Also, with e-commerce, buyers rarely deal directly with the sellers which means even less trust for online stores. Still, many consumers buy from online stores, which indicates there is some trust in these companies. Often named as factors for creating trust are size and reputation, which might also be used to explain trust in online stores.

4.2 Size and reputation

Size and reputation are often considered to improve a store’s trustworthiness. Due to the low amount of resources required to enter and exit markets on the Internet and the absence of face to face contact with the sellers, these factors may be even more important in an online environment.

Although when looking at size, it is not the actual size of a firm that determines its trustworthiness, but the perceived size of the company that a consumer has.
 Buyers use the perceived size as a signal to determine whether or not to trust an organization. It is argued that a large (perceived) size implies that other buyers trust the organization and conduct business successfully with it. Therefore a greater size is linked with more positive experiences of others and for that reason seen as a signal to trust that the firm will deliver on its promises.
 Another reason why consumers put more trust in larger firms is that their size signals that they have enough expertise and resources for support systems like customer and technical services. Such services in turn increase the trust in the company.
 The size of a large firm can also indicate that the store is capable of assuming the risk of product failure and compensate buyers appropriately. They are more able to control their suppliers as well, which raises the perception of the reliability and credibility for products and services offered. And of course larger firms have more to lose than small companies when acting untrustworthy, because they have more resources invested in their business.

Reputation can be defined as the extend to which buyers believe a selling organization is honest and concerned about its customers.
 For building a reputation, a long-term investment of resources, effort, and attention to customers are required. Therefore, a good reputation indicates that a firm did not behave in an opportunistic way in the past.
 As building a good reputation requires so much time and resources, the costs for untrustworthy behaviour are perceived to be higher for firms with a better reputation. This effect is even greater when there is only a small network of buyers or a high chance of communication or interaction among the buyers.
 So firms with a good reputation are less likely to risk their reputational assets with opportunistic behaviour.
 It is also argued that online consumers favour sites with which they are already familiar from traditional channels,
 and that the reputation of a physical store will influence the way consumers perceive an online site.

The (perceived) size and reputation of firms are also expected to be related with each other. Larger companies are seen as having a better reputation, because they tend to be older (due to natural growth restrictions). The longer existence of these firms increases the chance that consumers have had experience with, or heard of it. This in turn improves the reputation of the organization as previous associations with the firm tend to have a positive effect on the consumer.
 Thus stores with a good reputation selling similar products, for the same prices, may attract more business than stores with a less favourable reputation. Therefore, the more a buyer associates a good reputation with a store, the larger it can become.
 Why size, and in particular reputation are even more important on the Internet will be made clear in the following section about transactions. 

4.3 Transactions

Another important aspect of trust on the Internet are transactions, as people are not willing to buy from any stranger on the Internet. So why do people trust unknown sellers from the Internet. This section will first explain trust in traditional transactions and then look at how trust is created in online transactions.

When looking at trust in traditional transactions, several factors can be identified.
 First is that since transactions are conducted locally, the products can be inspected on their quality (if possible for the specific product). Also due to the local market in which such stores operate, the frequency of interaction is higher. Other factors have to do with the local reputation and the community in which the store is active. And finally as mentioned above as well, the larger amount of investment needed for traditional stores.

When looking at transactions on the Internet, these mechanisms are not available. The reason why there still are transactions on the Internet is reputation. With the Internet experiences can be shared much more easily than without. For example is someone had a bad experience with a local retailer, that person can tell some persons he knows in just a few minutes. With the Internet however, if someone has a bad experience with a seller, that person can record his experience online and spread to millions of potential customers.
 As mentioned above, size is also positively related to reputation, and therefore size and reputation are the main factors allowing online transactions to occur.

So it can be argued, that there are some markets on the Internet in which there are just a few sellers perceived reliable enough to deal with. These online stores therefore have more market power and are less at risk of smaller firms entering the market (or perhaps already in the market). If small firms enter such a market they may not have enough reputation to compete with the incumbents, even if they ask a lower price. Also asking a lower price than the incumbents in such a market could perhaps be seen as a sign of lower quality provided. Therefore, it can be argued that an oligopoly can be possible in some markets on the Internet, if only a limited number of stores in a certain (online) market have a high enough market power and the other incumbents are sufficiently small.

5. Transparency model

In order to analyze how an increase in transparency can influence collusive behaviour, the following section will try to show what will happen when Internet (and with that lower search cost and more transparency) is introduced to a market. As argued above, trust plays a more important role for stores on the Internet, and therefore I will assume that there can at least be found one market in which trust is important enough for an oligopoly to exist. For simplicity this model will assume there is Bertrand duopoly
 in the market with firms selling homogeneous products, using Friedmans model as a basis.
 First, I will start with the demand function for the market, then continue with the profit functions and follow with the utility functions. Finally, using the utility functions an incentive constraint can be made to look at the impact of changes in the market.


Assuming there exists a collusive agreement between the two firms, a change in the market, resulting in zero demand can also break the agreement as both firms think the other has deviated and this will therefore be followed by punishment. Although there is a chance that demand will be zero, I will assume that Z is small enough for collusion to be possible. Depending on their decision whether or not to deviate, the firms in the market face several profit functions.


Keeping in mind the profit and demand functions, assume that each period firms will have to decide which price they will ask (deviation or collusive price) and with which probability they will check the strategy of the other firm. This probability will be denoted by X. When a firm decides to deviate, the chance that it will monitor its competitors price (Xi) is equal to zero because the collusive agreement is expected to break down and monitoring does not increase the expected future profits in this case. Monitoring a competitors price is not free, as it has search costs (s).



Using these utility functions, incentive constraints can be made for the firms in the market. With these functions, the effect of changes in Uc and Ud can be seen when changes occur in the search costs and the frequency of monitoring. 


Now, with these incentive constraints, suppose that because of some exogenous development, the search costs increase. This has several impacts. First, because the search costs increase, collusion becomes less profitable as the left hand side decreases. This gives a firm more incentive to deviate from a collusive agreement. But suppose, even with this increase in search costs, that a firm still decides to ask a collusive price. In order to make sure the other firm will hold to the collusive agreement, the firm will have to monitor more frequently. Reason for this is that collusion becomes less profitable for the other firm as well and therefore more monitoring is required to prevent them from deviating. This increase in monitoring decreases the utility of colluding even more as they have to monitor more often at higher costs. On the other hand the increase in monitoring also lowers the utility of deviating. However, the overall effect is expected to lower Uc more than Ud there are two effects decreasing the Uc and only one effect lowering Ud. This indicates that with higher search costs it becomes less likely that collusion can be sustained and therefore lower search costs increase the probability that collusion occurs.

Another effect that can be seen when assuming symmetry is when firms monitor every period so that Xi = Xj = 1 is fixed. In this case the right hand side of the incentive constraint is always divided by 1 (since ((1 – 1) = 0). Needless to say, this decreases the utility of deviating. However, because there is such a high frequency of monitoring, the search costs play a significant role in determining the firms decision whether or not to collude. If search costs are too high it may be more profitable for a firm te deviate even if they are being monitored each period. On the other hand, lower search costs increase the probability that collusion will occur as the collusive profits and utility rises (falls) when the search costs decrease (increase).

Therefore, with decreasing search costs on the Internet through for example price comparison sites more transparency is created in many markets. For this reason it can be argued that there are some markets in which collusion becomes more likely to occur.

6. Conclusion

In this paper the effects of more transparency through technologies such price comparison sites on the Internet on welfare have been examined. Most researches believe that the Internet (with lower search costs) improves the consumer welfare by creating more competition between different retailers as consumers can easily select the seller with the lowest price. I do not dispute this argument, however I also think there can occur situations in some markets in which the Internet might make collusion more likely.

This paper started with describing the general effects of collusion in chapter 2 and showing that the speed of detection plays a major role in the stability of a collusive agreement. In the following section (3), it is then argued that the internet lowers search costs, not only for consumers, but for sellers as well. Then, in order to support the idea of an oligopolistic market on the internet, chapter 4 then is used to show that trust plays an important role on the internet and could limit competition. And following that, chapter 5 is used to show that lower search costs can make collusion (e.g. a cartel) more stable, without increasing the frequency of monitoring, and thereby making collusion more attractive.

In short, as the lower search costs make markets more transparent, in some online markets in which trust plays an important role (so there can effectively be an oligopoly) collusion may become more profitable as sellers can more easily monitor their competitors prices. This could effectively lower the consumer surplus. Although this probably will not be the case in most markets, it is still important for competition authorities to make sure the consumer welfare is protected and for researchers to keep in mind that the Internets low search costs do not always have positive effects on welfare.
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Abstract





The Internet allows people to compare prices easily and buy from retailers selling for the lowest price. Most research in this area argues that this will lead to price competition between firms and a higher consumer surplus as a result. This paper argues that the Internet can have a negative impact on welfare as well. By making markets more transparent, in some cases the Internet can actually facilitate collusion and lower the consumer surplus as sellers make use of the same facilities available to the consumers: the price comparison sites.





Monopoly & Perfect Competition


�


Unless MC decreases (efficiency gains), there is a deadweight loss in surplus.








Demand function





Assuming that there is a (Bertrand) duopoly and that each period the firms face a certain demand in the market (a), which is subject to their prices asked. This demand will then go to the firm which offers the lowest price, or is distributed equally among both firms when their prices are equal. The following demand function can then be created:





D(P1,P2) = a – min{P1,P2}





P1 and P2 being the prices of both firms in this case. Also note that each period there is a chance of Z that there is a demand shock in which demand is equal to zero. Therefore, firms will not automatically know if a firm has deviated when they have no demand since they could be facing a demand shock.





Profit functions





Assume there are n firms in the market each producing and selling similar products at the same variable cost c per unit. In this case price competition would then result in p = c and the supra-normal profits would disappear. When these firms interact repeatedly, they may be able to sustain a higher collusive price Pc > c. This then leads to Friedmans collusive profit function as each firm earns 1/n times the collusive profit ((c) as they tacitly agree on this higher price. This profit function then being: 





(c = (Pc – c) D(Pc)





With D(Pc) in the function representing the future value of collusive profits. Any deviations from the collusive price could trigger a price war resulting in the punishment profit ((p), where p = c. Hence,





(p = 0





assuming (p – c) results in zero profits. Now assume that a firm which deviates gains the entire market demand in the period it deviates, the deviating profit then becomes:





(d = (Pd – c) + 0





Pd being the deviating price just below Pc and the + 0 standing for the discounted value of all future (punishment) profits.





Utility functions





Integrating this monitoring strategy with the profit functions can then has to lead to the net present value of collusion to be larger then the net present value of deviating (NPVc > NPVd) in order for collusion to sustain. This results in the following utility functions for firm i:





Uic = NPVc = [((c (1 – Z)) – Xis] / (Z (1 - ())





The NPVc is equal to the collusive profits times the chance there is no demand shock, divided by the chance there is a demand shock times (1 – discount factor). From this total is subtracted the chance firm i monitors times the cost of monitoring (s), also divided by the probability of a demand shock times (1 – discount factor). The NPVd can then be given by the following utility function:





Uid = NPVd = [((d (1 – Z) / (1 - ( (1 – Xj)] + 0





Here the deviating profits are also influenced by demand shocks, but more importantly, as the chance the other firm monitors the prices in a certain period (Xj) increases the NPVd  decreases and collusion becomes more likely.





Incentive constraints





Still considering a duopoly and the utility functions above, the following incentive constraint can be made for firm i:





ICi:  [0,5(c (1 – Z) – Xis] / (1 - () = [(d (1 – Z) / (1 - ((1 – Xj))] + 0





Here, the left hand side represents the utility of collusion for firm i and the right hand side equals the utility of deviating for firm i. When Uc(i) > Ud(i) firm i will ask a collusive price and check with probability Xi. For simplicity suppose that the firm i and firm j are symmetric. The incentive constraint for firm j can then be given by:





ICj:  [0,5(c (1 – Z) – Xjs] / (1 - () = [(d (1 – Z) / (1 - ((1 – Xi))] + 0





These functions can now be used to show the impact of changes in search costs and monitoring frequency on the probability of firms deviating or colluding.
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