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Abstract

This paper provides a theoretical framework for the predominance of participant owned or affiliated Internet marketplaces.  The key conclusion of the paper is that who owns an Internet marketplace matters in its adoption.  Buyer and seller ownership and affiliation to an Internet marketplace are pivotal in its survival in that these market participants provide liquidity assurance for these marketplaces, and only significant historical factors could alter this result barring such affiliation.  More importantly, it is argued that the large players in an industry are the more likely market participants to establish such marketplaces.  In support of these findings of the importance of large participant ownership and affiliation, the paper presents evidence from various agricultural industries.  Given these findings and support, it is argued that third-party ownership and small player ownership of Internet marketplaces is often precluded thereby creating an organizational divide between small players and large players in terms of the ownership and direction of Internet marketing of agricultural commodities.  
Ownership and Large Participant Affiliation in the Survival of Internet Marketplaces

The Case of Agricultural Commodities
Introduction

The technology of the Internet presents agricultural markets with opportunities to increase efficiency through lower transactions costs.  Data from 1999-2001 show that Internet facilitated shipments of agricultural commodities grew from 2.3 percent of total sales to 3.1 percent, or a 33 percent increase (U.S. Department of Commerce, 2003).  Given this growing use of the Internet to trade agricultural products, Internet marketplaces have evolved rapidly in the past several years.  For our purposes, an Internet marketplace is defined as any Internet site which allows two or more businesses to negotiate the exchange of goods and services either bilaterally or multilaterally.  

In the early 1980's and more recently with the rise of the Internet, there was a great deal of discussion of the effects of electronic and Internet marketing on agricultural industries (Henderson, 1984; Purcell, 1984; Russell, 1984; Schrader, 1984; Sporleder, 1984;Chambers et al., 2001; and Schiefer et al., 2001).  However, one cannot consider the impacts of markets on firm and industrial organization without considering how such markets come into existence.  "Markets arise only after extensive interaction between entrepreneurial experimentation, contract development, and legal review that results in a complex apparatus in which to conduct trade'' (Mulherin, Netter, and Overdahl, 1991).  It therefore becomes necessary to step back to ascertain how the perception of these impacts will lead different parties to adoption or set up Internet marketplaces.  

To understand the process by which marketplaces come into being, this paper provides a theoretical basis for the predominance of participant owned or affiliated Internet marketplaces.  This basis is derived from the literature on network externalities, technological adoption, and financial markets.  Given the predictions presented from this theoretical approach as well as related predictions in the literature, the paper then presents substantiating evidence from agricultural commodity markets.  The key conclusion of the paper is that who owns an Internet marketplace matters in its adoption.  Large buyer and seller ownership and affiliation to an Internet marketplace are pivotal in its survival.  Barring such affiliation, only significant historical factors can alter this result.  Consequently, we argue that ownership matters in marketplace survival and that third-party ownership of Internet marketplaces is often precluded thereby creating a divide between small players and large players in terms of the ownership and direction of Internet marketing of agricultural commodities.  
Theoretical Foundations for Marketplace Use

The decision to adopt Internet technologies as a trading platform is complicated by the multilateral and diverse nature of agricultural trading.  Transaction cost savings will motivate the desire to use the technology; however, these Internet sites must be formed.  Parties seeking to form these sites will do this only if they expect it to yield a profit as a business itself or if it integrates well with their procurement and marketing strategies.  In either case, for such a marketplace to succeed it must attract adequate liquidity.  


For the sake of clarity, an asset's liquidity has been defined as the speed by which an asset can be sold and the predictability of its price (Lippman and McCall, 1986).  Economides and Siow (1988) further define a market as having “‘high liquidity’ when the volume of trade is high and the corresponding variance of price is low.” This paper will use the term liquidity if there is assurance of trading thickness.  From a buyer’s perspective, a marketplace is less liquid if there is little prospect of sellers being there and vice versa for the case of the seller.  As such, a buyer or seller must evaluate his choices of using Internet marketplaces based on his expectation of others’ use of that technology.  This section will now link the literatures of network externalities and beliefs in technology adoption to form a framework for understanding Internet marketplace use and survival.  

In the case of Internet marketplaces, a buyer at a particular marketplace needs a seller at that marketplace in order for the market to have any value.  As a result, the seller's choice to enter a marketplace has a network externality effect on buyers.  Economides (1996) argues that the composite goods of the exchange transaction as embodied by the “offer” and “counteroffer” are complementary and each has no value without the other one.  

Given this background, we note that a review of key articles in this literature (Katz and Shapiro, 1986, Pagano (1989), Di Noia (2001), Ellison and Fudenberg (2002)) provides strong evidence of the general tendency toward convergence of marketplaces toward a single “standard” marketplace.  Most cases of multiple marketplace or technology adoption exist in fairly “tippy” and non-robust settings.  Even in those cases where such multiple marketplaces exist, they tend to be less than efficient due to the duplication of high fixed costs.  Most of the papers which look at network externalities and market choice focus heavily on a static concept of technology adoption or market choice and do not attempt to model the important role of beliefs in affecting technology adoption.  

As such, much of the research on marketplace choice does not deal with the process or reasoning by which such equilibria are reached.  Their arguments in favor of convergence toward a single marketplace are quite compelling; however, one must further consider the process by which such convergence occurs.  However, some researchers in the area of technology adoption have explicitly considered how expectations about adoption of competing technologies are fulfilled and how lock-in, critical mass, and historical events can affect network technology adoption.  Arthur (1989) and Witt (1997) address the role of beliefs in the dynamics of adoption or market choice.  Lock-in is the notion that one technology can predominate from the sheer fact that it has already been adopted by a large number of potential users and that very little can be done to cause a shift out of the use of such technology (Arthur, 1989).  Critical mass, on the other hand, encompasses the notion that if technological change is progressive then a sufficient technological improvement over an old standard can lead to a critical mass of adoption that causes an abrupt shift from a self-sustaining (locked-in) situation to one where a new standard prevails (Witt, 1997).  


Arthur (1989) shows that apparently insignificant events may give one technology an advantage in adoption relative to the others.  In the short run, if core participation is large enough in traditional marketplaces or via traditional marketing channels, bandwagon effects may lock out the competing trading mechanisms of the Internet (Farrell and Saloner, 1986).  Similar arguments in the product standards literatures (David and Greenstein, 1990) indicate that the standard among possible Internet marketplaces must achieve large installed base of users to create a sufficient network externality for other possible users to adopt it.  Notably, however, Witt (1997) takes issue with Arthur's argument in that if ''lock-in'' occurs then further innovation could never gain pre-eminence.  Witt presents a model in which a new technology can successfully penetrate a market in the presence of network externalities.  Without this addition, the success of Internet marketplaces would be severely in doubt.  In these works on technology adoption, exogenous beliefs form the basis for choice and survival of a particular standard.

We pull a leaf from Harsanyi and Selten (1988) in arguing that firm's expectations and strategies with regard to marketplace adoption are strongly interdependent and must be solved simultaneously to arrive at what is rational.  It is nonetheless true; however, that to arrive at ultimately rational expectations about players’ behavior, one must uncover some initial priors to interact with the payoffs from various strategies and by an economically meaningful process of tatonnement in beliefs to select from among the possible Nash equilibria in marketplace choice.  In arriving at a particular equilibrium, decision makers are not basing their decision solely on a rule of thumb but use that as an initial step in the development of their ultimate equilibrium beliefs.  This perspective is consistent with that of Au and Kauffman's (2003) findings that agents will attempt to align their expectations and will use available public information and fundamental economic analysis to arrive at their technology adoption choice through a process of reflection and observation.

Connecting Marketplace Choice with Ownership

Figure 1 provides a theoretical characterization of the complex set of connections driving marketplace choice and ownership.  The relationships shown are based on what we have learned from the literature on network externalities, technology adoption, and market choice.  



In explanation of Figure 1, the number of buyers and sellers in a given marketplace will negatively or positively affect the payoffs to users of that market.  The relative cost of using a marketplace will affect buyer and seller payoffs for using that marketplace as well as expectations about other buyer and seller marketplace choices.  Furthermore, if traditional marketplaces are entrenched, it is likely that short-run beliefs about buyer and seller use of the new Internet marketplace will be lower relative to those of the traditional channels.  However, the lower transaction cost of using the Internet marketplace will be a countervailing influence.  Given the possible payoffs from the various configurations of marketplace choice and the expectations about marketplace use, buyers and sellers choose the marketplace in which they wish to trade.  Given this prediction about marketplace choice, buyers, sellers, and third-party investors can determine the payoffs to various types of marketplace ownership.  Faced with these possible payoffs, potential owners can decide whether to form a marketplace or not.  Of all these connections, it is most important to note that marketplace ownership feeds back into both expectations about use and the cost of use.  


Of the forces at play, we would argue that the basic driving force is that sufficiently large groups of participant owners have an external effect on the payoffs and hence beliefs of other potential Internet marketplace users.  They assure an adequate level of liquidity or market thickness; therefore, there are no Nash equilibria when participant-owned marketplaces are left completely stranded without other users.  The very fact of ownership by a particular set of buyers or sellers who will use the marketplace, implies that it cannot be a Nash equilibrium for it to fail completely as a third-party marketplace might.  This view is consistent with the findings of various other authors in discussions of technology adoption (Katz and Shapiro, 1986; Witt, 1997;.and Lucking-Reilly and Spulber,2001)  Witt (1997) shows that if a large company sponsors a major innovation, they may invest more heavily in the diffusion process and can cause many to adopt more quickly than might otherwise happen.  Similarly, Lucking-Reilly and Spulber (2001) argue that there are economies of scale in establishing an installed base when large market participants sponsor the formation of Internet marketplaces.  Further to this point, Dai and Kauffman (2003) note that marketplace ownership by buyers and/or sellers in a particular product market can provide assurance of participation in a given marketplace and thereby provide liquidity assurance, in general.  In considering competing exchanges, if one is a third-party marketplace and another is owned by a market participant, the latter assures liquidity and thereby significantly increases the expectation that other users will attend the participant-owned marketplace.  

Hart and Moore (1996) have argued that participant ownership of financial markets may be inefficient in that their incentives to run the marketplace itself as a profit maximizing firm are attenuated by their desire to use the marketplace.  Similarly, Di Noia (2001) also notes the tension between profit maximization of the exchange mechanism and increasing the liquidity of the mechanism.  However, while participant ownership may be inefficient on many grounds, without market participant efforts to form such enterprises, industries would not have recourse to such marketplaces at all thereby mooting such concerns.  Notably, looking back to the history of futures exchanges, one observes that mutual ownership by buyers and sellers of commodities is often the rule. (Baer and Saxon, 1949).

In order to provide a more rigorous argument supporting the importance of ownership in equilibrium marketplace choice, consider Figure 3 as a simplified game where liquidity assurance comes into play.  In Figure 3, we have chosen a very simple representation of a two-by-two game where a buyer and a seller must choose between the marketplace which is jointly owned by large buyers and sellers in the industry (HM) and a third-party marketplace (TP).  

	Figure 3.  Choosing Between the HM Marketplace and the TP Marketplace 

	 
	 
	Buyer

	 
	 
	TP
	HM

	Seller

 
	TP
	6.789
	0

	
	 
	6.172
	5.56

	
	HM
	5.555
	6.11

	
	 
	0
	6.72



The payoffs from this game are taken from payoff orderings derived from an algorithm explained in detail in Wheatley (2004).  Nonetheless, we can see that conditional on the seller choosing the third-party marketplace, the payoff to the buyer from choosing that marketplace will be 6.172, i.e., the second payoff in the cell corresponding to both players choosing the third-party marketplace.  If the buyer were to deviate from that choice, he would receive a payoff of 5.56.  Consequently, the buyer has no incentive to deviate from an equilibrium strategy of choosing the third-party marketplace conditional on the seller also choosing that marketplace.  A similar logic would hold for the choice of the seller.  Consequently, it is a Nash equilibrium for both players’ to have strategies to choose the third-party marketplace.  We can use a similar approach to show that buyer and seller use of the jointly-owned (HM) marketplace is also a Nash equilibrium.  Consequently, in this simplified setting, there are two possible equilibria: a Two Market Equilibrium and a Single Market Equilibrium with all buyers and sellers in the marketplace owned by large players in the industry.


Under this circumstance, we apply Harsanyi and Selten’s (1988) theory of equilibrium selection to consider the dominance of participant owned marketplaces.  The starting point of this procedure is to go through a naive Bayesian expected payoff maximization process.  As part of this example, the sellers’ and buyers’ beliefs about each others’ strategy of choosing the third-party marketplace and jointly-owned marketplace are denoted (TP and (HM, respectively.  The question then becomes, how high must beliefs about players’ use of the third-party marketplace be for the players to choose it based on this naive approach?  Through a simple comparison of expected payoffs, we can show that (TP must be greater than 0.84 for a seller to consider using the third party marketplace.  A similar calculation for the buyer informs us that the buyer must have a prior of 0.924 to find the third-party marketplace worthwhile choosing in an expected payoff sense.  If priors were below these thresholds, one would expect rational buyers and sellers to decrement the priors on their counterparty's behavior as part of a rational updating process - ultimately converging to both players using the participant-owned marketplace.  


At an intuitive level, one can simply note that the risk associated with selecting the third-party marketplace is higher than that associated with the jointly-owned marketplace.  Consequently, for the players to even consider using the third-party marketplace, the prior placed on the other player’s use of the third-party marketplace must be high so as to at least yield a higher expected payoff as well as reduce the risk of going to the third-party marketplace relative to the jointly-owned marketplace.  


In a more general sense, consider the game in Figure 3 again.  There are two pure strategy equilibria, and there is, as usual, one mixed-strategy equilibrium.  The pure strategy equilibria are {HM,HM} and {TP,TP}, where these pairs represent the buyer and seller both choosing the jointly-owned marketplace or both choosing the third-party marketplace.  Using the standard approach for calculating a mixed strategy equilibrium, we see that the mixed strategy equilibrium would be {(0.076, 0.924);(0.16, 0.84)} where the first pair represents the fact that the buyer will choose the third-party marketplace 7.6 percent of the time and the jointly-owned marketplace 92.4 percent of the time; while the second pair corresponds to similar probabilities for the seller.  Let the two pure strategy equilibria be written in this same form as TP* = {(1,0);(1,0)} and HB* = {(0,1);(0,1)}.  We can then consider the whole set of possible strategies of the players as the unit square in Figure 4 below.  This representation is consistent with those shown by Harsanyi (1975) and Harsanyi and Selten (1988) in considering the problem of equilibrium selection.  


In Figure 4, the points TP* and HM* represent the two pure strategy Nash equilibria corresponding to both players choosing the third-party marketplace or choosing the jointly-owned marketplace, respectively.  The black dot represents the mixed-strategy equilibrium (ME*).  The distances of ME* from the segments TP*-ON, OS-HM*, TP*-OS, and ON-HM* correspond to the value 0.076, 0.924, 0.16, and 0.84, respectively.  In essence, as one moves vertically on the interior of the unit square from top to bottom, the strategy of the buyer is increasingly favoring (in a mixed strategy sense) the choice of the third-party by the buyer.  As one moves horizontally from left to right on the interior of the unit square, the seller is increasingly favoring the choice of the third party.  ON and OS represent the off-diagonal cells of the game and are not equilibrium points.  


[image: image1]

All points on the interior of the unit square represent mixed strategy combinations available to the buyer and seller.  To obtain the broken blue line, one draws lines from OS and ON to their opposite side through the mixed strategy point.  As shown by Harsanyi (1975), any priors lying to the northwest of the broken blue line will cause beliefs to converge to the point TP* while any points to its southeast will cause beliefs to converge to the point HM*.  Points lying on the boundary line will yield convergence one way or another depending on the Nash products of the payoffs in each equilibrium.  


If beliefs which the seller has about the buyer are the same as those which the buyer has about the seller, then the red line bisecting this unit square corresponds to the set of possible initial beliefs; therefore, only those beliefs on the red line to the northwest of the broken blue line will yield a final equilibrium at TP*.  Given that the mixed strategy equilibrium is derived from our understanding of payoffs, we see in this example how initial beliefs and payoffs are pivotal in determining the choice and ultimately success of different Internet marketplaces.  We now see that the riskiness of payoffs associated with the third-party marketplace tends to place it at a disadvantage in that the weight of “convincing” potential users rests heavily on the third-party marketplace.  The jointly-owned marketplace will be chosen in equilibrium due to the assurance of liquidity and some minimal initial beliefs about its use.  In this case, beliefs about the use of the jointly-owned marketplace need only be slightly to the southeast of the kinked blue line along the red line.  As such, even if one starts with relatively strong beliefs in favor of the third-party marketplace, it is quite possible that the long run equilibrium in marketplace use will converge toward the participant-owned marketplaces.
Internet Marketplaces and the Case of Agriculture

Let us consider the results of this process in the light of our understanding of economic theory.  While discussing these findings from the literature and from theoretical deduction, we illustrate how they have played out in the real world of agricultural markets.  For background purposes, the current state of Internet marketplaces in agriculture is shown in Table 1 which indicates the number of surviving Internet marketplaces.  The information presented is derived from an extensive review of popular press articles, press releases, and information collected by other researchers and organizations (i.e., Business.com, the National Agricultural Marketing Association, and Thompson et al. (2001)) as well as monitoring developments on the Internet.  Viable grower-to-agribusiness marketplaces still exist for the cotton, dairy, eggs, grains, and livestock.  Agricultural marketplaces which have failed include those for almonds, apples, oranges, pecans, pulses, and tomatoes.  We must be careful in interpreting this failure to adopt Internet marketplaces as an indication of a lack of adoption of Internet technologies for these commodities.  iTradenetwork.com, Verticalnet.com, and GNX.com (Global Net Exchange) serve these industries by providing software integration services and dedicated private Internet procurement systems between buyers and sellers of these commodities.  

	Table 1 Configuration of Current Internet Marketplaces in Agriculture

	Industry
	Number of Marketplaces
	Name 

	Cotton
	1
	TheSeam.com

	Dairy
	1
	Dairy.com

	Eggs
	1
	Eggs.org

	Grains
	3
	CargillAgHorizons.com

eADM.com

Icecorp.com

	Cattle
	6
	CattleSale.com

Dvauctions.com

WVM.com

Winterlivestock.com

Producerscattleauction.com

Superiorlivestock.com

	Swine
	0
	All failed***

	Other Produce/citrus
	0
	All failed***

	*It is difficult to categorize the 3 large buyer-owned sites for grains as truly being Internet marketplaces as they essentially convert the traditional marketing channels of ADM, Cargill, and Seaboard (Icecorp.com) to the Internet. Only Icecorp.com allows for other buyers to use its services.

***Many of these commodity groups are now served by proprietary Internet procurement systems.



A general finding in our research and which one derives from the literature is that liquidity assurance of participant-owned marketplaces will tend to dominate any initial priors (some might call this “buzz”) in favor of third-party marketplaces.  In other words, unless beliefs in the use of the third-party marketplaces are extremely high, the third-party marketplace will falter when faced with competition from participant-owned marketplaces.  One need only look at the cotton, dairy, and the grain industries to see strong support for such a finding.


Of the surviving marketplaces, theSeam.com (Cotton), Eggs.org (Eggs), and Dairy.com seem to have had the greatest success in navigating the early years of the development of Internet marketplaces.  As for grains, only limited success has been had.  Notably, theSeam.com and Dairy.com, two of the most successful Internet marketplaces, saw off early competition from eCotton.com and Agribuys.com, respectively.  The early competitors had attracted a great deal of attention and had stated their intention to be big players as Internet marketplaces.  In the end, both of these third-party sites morphed into software and service providers for agriculture.  Both of these eventually realized the near impossibility of achieving adequate market thickness when faced by such competitors.  


The grain market provides a noisy example of the importance of liquidity assurance in determining choice and therefore survival of participant-owned or affiliated marketplaces.  In fact, cash grain trading on the Internet represents a bleak picture compared with almost any other commodity group despite what appears to be an abundance of promising starts: Agriplace.com (owner of grainplace.com), Agex.com (parent of pulseex.com and ricex.com), Agribuys.com, Cargill AgHorizons.com, Cybercrop.com, e-ADM.com, eHarvest.com, e-Markets.com, Farmbid.com, Farms.com, Farmworld.com, Icecorp.com, Pradium.com, and Rooster.com.  Only e-ADM, Cargill AgHorizons, and Icecorp.com survive as some form of Internet marketplaces.  In particular, e-ADM and Cargill AgHorizons provide proprietary sites to allow clients to trade directly with them only, and similarly, Icecorp is supported by the Seaboard Corporation and provides for private procurement networks.  As a result, these three Internet marketplaces represent the three buyer-owned marketplaces while all others failed.  Several of these early competitors achieved some initial liquidity; however, with the entry of such large players in the grain market as ADM, Cargill, and Seaboard, it is unsurprising that this volume dried up.  Simply put, despite being able to influence the early beliefs of sellers and smaller buyers in this industry of their value as intermediaries, third-party sites were felled by the credibility which these large players provided as to the ability to trade in their “markets.”

We see in the case of Eggs.org what one might be characterized as third-party and not owned by participants.  First, the Electronic Clearinghouse, Inc. (owner of Eggs.org) was formed through direct government intervention in late 1960’s with electronic trading begin in 1970 with the closure of cash egg trading by the Chicago Board of Trade and the Chicago Mercantile Exchange.  Furthermore, its role as a third-party is somewhat attenuated by the fact that on its board of directors are seated large buyers and sellers in the egg industry.  In short, while nominally a third-party marketplace, it is effectively owned or at least directed by large players in this industry.  The implication of this is that it obtains the liquidity assurance of a participant-owned marketplace.  


In reviewing these four cases, we further note that while the grain industry and the dairy industry are near perfect illustrations of the above finding that participant ownership provides liquidity as well as strengthens the credibility of an Internet marketplace, the cotton and egg marketplaces are slightly different.  Specifically, both TheSeam.com and Eggs.org have significant histories as electronic marketplaces; therefore, they do not truly represent new marketing channels.  In these cases, not only do the marketplaces bring liquidity assurance to the table but they also have the strength of initial priors favoring them given their long histories in electronic marketing.  In other words, liquidity assurance and priors based on historical preferences are self-reinforcing in these cases.  


Finally, let us consider the case of the cattle industry.  While several players remain as Internet marketplaces for the cattle industry, the number which started in this area and which have failed is up to three times as many.  Those surviving have long connections with key players in the livestock business.  Furthermore, the three ventures with pre-Internet experiences with electronic marketing also have a geographic focus with Winterlivestock.com focusing on Midwestern markets, Producerscattleauction.com focusing on the southern states, and WVM.com focusing on the western livestock markets.  Importantly, the newer businesses, CattleSale.com and DVAuction, Inc. are strongly integrated into the traditional marketing channels of the livestock industry and simply use online auctions to augment their live auctions or auctions of various other intermediaries and cooperatives.  Similarly, SuperiorLivestock.com is deeply entrenched in livestock marketing in the United States at many levels.  Importantly, while a casual observer would call these players third-parties, Salin (2000) characterizes these Internet companies as being among the first-handlers of cattle along with other intermediaries.  They frequently take cattle on consignment; therefore, they have a vested interest in the transfer price of the cattle.  In short, while these companies explicitly would classify themselves as intermediaries, some of them are, in fact, better characterized as buyers.  Once again, participant-ownership is linked to survival of these enterprises.  However, like the cases of TheSeam.com and Eggs.org, it appears that historical channels and trading experiences create beliefs that many buyers and sellers will use these markets.  


Before concluding the evidence on the importance of ownership in the survival of an Internet marketplace, the case of AgEx.com’s market for almonds provides further validation.  Williams (2001) provides various arguments and lessons explaining the institutional features leading to the failure of this marketplace; however, what is most striking is that of all the players in almond markets, the key firm choosing to opt out of the new marketplace was the Blue Diamond cooperative, one of the world’s largest tree nut and marketing enterprises.  While it is quite likely that AgEx.com failed in other ways to deal with the unique attributes of this industry, that such a large player chose not to participate would have been crucial in its failure.  


Another finding discussed in Wheatley (2004) and by Lucking-Reilly and Spulber (2001) is that the more concentrated side of the market will be the owners of Internet marketplaces.  We have already shown that participant-ownership is predominant among successful Internet marketplaces.  Now let us consider the validity of this prediction.  Notably, part of this prediction is based on the liquidity assurance provided in such instances; however, it should also be noted that economic efficiency would also demand such a result.  In particular, if one considers that transaction costs must be incurred by potential owners to establish such marketplaces, then the fewer the members, the less costly is such a process.  For agriculture, it can be generally seen that the buyers’ side of the market is more concentrated; therefore, one quickly sees that the majority of Internet marketplaces are owned by buyers for those commodities.  Specifically, theSeam.com, Dairy.com, and all of the grain websites are owned by large buyers in their respective industries.  Furthermore, the marketplaces for the cattle industry are primarily owned by the first handlers of cattle.  Of all of these, only Eggs.org has direction from some large scale commodity producers.  


Finally, we note that while the literature allows for the persistence of multiple marketplaces, the general predictions favor the convergence to a single marketplace for a commodity.  Let us therefore consider the evidence at hand.  In three of the five industries where Internet marketplaces survive, the prediction of convergence is validated by the evidence.  However, in both the grain and beef industries, we see multiple marketplaces.  One might argue that this failure of convergence of marketplaces for the cattle and grain industries may well just represent one stage in the movement towards single Internet marketplace.  However, other factors may well account for this persistence of multiple marketplaces in the short and medium term.  For the cattle industry, one might argue that the nonconvergence in the cattle industry results from the unique nature of the livestock business and the highly specialized role of cattle companies as middlemen.  


As for the grain industry, the question of convergence is complicated by the fact that that Cargill and ADM had been key investors in the now defunct Rooster.com and Pradium.com.  Both of these sites were intended to be locations where contracts and cash trades could be negotiated among grain industry participants.  Both of these ventures had ceased to exist by December 2001 due to limits on the availability of financing.  Most other marketplaces for grain went out of business or changed business models upon the entry Rooster.com and Pradium.com.  It is likely that such changes occurred for much of the same reasons that eCotton.com changed its practices in the cotton business.  However, unlike the cotton industry, no single website has prevailed.  What does this result imply for the prediction of convergence?  First, the literature does not deal with matters of strategy in imperfect competition; however, the separation of marketplaces could be an effort to avoid direct competition in buying which a single marketplace might provide.  Also, the businesses may not have the ability or willingness to share the necessary information in order to allow an Internet marketplace to effectively act as a coordination mechanism.  These grain buyers and traders, ADM, Cargill, and Seaboard, may at times collaborate, but to provide detailed information on their businesses (e.g., such as specific information on elevator deliveries, costs, etc) might make it difficult for them to take advantage of information asymmetries in their competition with one another.  Also, the remaining Internet marketplaces for these businesses are really just a small extension of their traditional procurement systems therefore a joint market that fully integrated the needs of all large buyers might prove too costly relative to the small gains in lowering transaction costs.  Finally, perhaps these large players recognized that a large buyer owned marketplace on the Internet might not be appealing to producers in the context of the grain industry with its long history of producer skepticism of the fairness of the dealings of these large players.  Either way, little effort was made to fully implement Internet marketplaces of a joint nature after the failure of Rooster.com and Pradium.com.  


So, in terms of the digital divide, we observe that an important component of the digital divide arises from the network nature of Internet marketplaces and results in a particular pattern of ownership of these sites.  The first manifestation of this digital divide is that the ownership of Internet marketplaces resides firmly in the hands of participants or agents with strong linkages and affiliations with key participants in agricultural markets.  Entrepreneurs seeking to capture rents through the development of Internet marketplaces will be quickly disabused of the notion that they can “go it alone” with any degree of success.  That being said, this leads us to the further observation that while many of these Internet marketplaces are owned or strongly affiliated to key market participants, many of these sites outsource their software development other companies.  It is interesting to note that many of those firms providing such software services have their origins as early third-party entrants in the market for Internet marketplaces.  Nevertheless, the second factor is the divide in ownership is that it is the key players (primarily buyers) in the agricultural markets that own the Internet marketplaces.  There are no examples of consortia of small scale buyers and sellers banding together to create such sites.  As noted, these key player are able to provide the liquidity assurance inherent in participant ownership of marketplaces while at the same time having potentially lower organizational costs than a marketplace owned by a broader consortia of players.  Small players may use and benefit from the applications provided by these sites, but it is likely that many of the key services are oriented toward larger buyers and sellers of the commodities.  
Conclusions

In concluding this paper, we recall that the survival of Internet marketplaces is highly dependent on beliefs about their liquidity.  Given the complex environment of market choice and the high possibility of different payoffs under different market use patterns among buyers and sellers, a buyer or seller will be highly concerned about what other players will do.  Who owns the marketplace will be a key determinant of beliefs about marketplace use by buyers and sellers.  In particular, if large buyers and sellers own a particular marketplace, they assure its liquidity and very often its survival.  The prevalence of participant-owned marketplaces is therefore unsurprising, and that large players in the industry of the owners stems primarily from their lower costs of coordinating the formation of such marketplaces.  


As a caveat to the strong statements above, another factor which appears to play a role in the choice and hence survival of each of these sites is whether the site has a pre-Internet history of supporting electronic/long-distance exchange and quality verification for commodities.  Furthermore, we have avoided detailed consideration of pricing and business process issues in the determination of the survival of an Internet marketplace.  Other authors, Caillaud and Jullien (2003) and Han, Kauffman, and Nault (2003), have delved into these issues deeply; therefore, we omit them from consideration.  Their works provide important discussion of these issues; however, those issues alone cannot explain the survival of Internet marketplaces (especially in agriculture).  

Liquidity of a marketplace is crucial to its survival.  This paper has shown that in the real world of agricultural commodities that participant-owned marketplaces tend to dominate.  More to the point, marketplace owned and supported by large players in a commodity market dominate due to the liquidity assurance they provide.  The economics of marketplace choice as derived from the theory of network externalities and technology adoption drives this process.  This process creates a divide in the control over how the technology is developed, and whether this divide creates disparities in who benefits more in proportion to their size in a given market remains an open question. 
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Figure 1.  Market Structure, Use Expectations, and the Choice and Formation of Internet Marketplaces
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Figure 4.  Priors, Payoffs, and the Dominance of Participant Marketplaces
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