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Network Structure Choice: Comparing Three Technology Mediums
ABSTRACT 

The issue of network structure choice now confronts numerous buyer and supplier (trader) firms as they decide whether to move their transactions from electronic data interchange (EDI) networks to those operated via the internet. To create a model that illustrates network structure choice I ground case study data collected from EDIS, a centralized firm that brokers transaction networks in at least fifteen industries, over EDI, semi-computerized and online information technology systems; with transaction costs economics and the social networks perspective. An information technology culture web is identified for both the intermediary and trader firms. The strength of this web together with the information dependency requirements of trader firms was found to impact on final costs and ultimately predict their choice of online network structure and the likely response of the intermediary firm in attempting to retain their centralized network position.
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Network Structure Choice: Comparing Three Technology Mediums
Selecting the most cost effective organizational structure, as well as those activities to be conducted in-house such as information technology systems, are key strategic considerations for the success of a firm. Scholars have typically focused on how to optimize organizational structures across a range of highly competitive industry environments (Ilinitch, D’Aveni & Lewin, 1996). More recently, the growth in information related industries accompanying the wide spread diffusion of the internet has intensified interest in understanding how firms might identify organizational structures in this environment, and what form these structures might take (Shapiro & Varian, 1999; Rindova & Kotha, 2001). Key factors affecting the decision to adopt new technologies, for example, in deciding whether to move from using EDI systems to those operated fully online, involve assessing the extent of improvement of the new technology over the existing one, as well as the cost of acquiring and learning this technology (Basalla, 1988; Hall, 2005; Rosenberg, 1982). Since the internet, with its low-cost open standards and ease of use, has attracted widespread adoption (Afuah, 2003), it is important to understand the impact and diffusion of this mechanism on organizational structure choice and technology environments, as they affect firm profitability.
Initially technology scholars such as Brynjolfsson, Malone, Gurbaxani, and Kambil (1994) and Malone, Yates, and Benjamin (1987) predicted the internet would encourage increased market rather than hierarchical activities. More recently, Afuah (2003) and Brews and Tucci (2004) argue the internet is likely to expand as well as to contract firm boundaries. Because research has focused more on the impact of the internet on economic costs, at the firm versus the market level, the next important issue to pursue is how the internet influences economic costs at the networked level of organization. Since the internet exhibits network externalities where success depends in part on the relationships created (Shapiro & Varian, 1999), the nature and location of economic value embedded within the social network structure is also investigated.  This second issue is especially pertinent given the emergence of the B2B intermediated network structure, where success has been in part dependent upon securing a critical mass of buyers and suppliers. The B2B intermediated network structure was initially predicted to transform the business landscape, greatly reducing transaction costs (Agrawal & Pak, 2001), however, many networks have failed to survive (Albrecht, Dean, & Hansen, 2005). This study, therefore, explores why some trader firms are likely to choose to enter B2B intermediated network structures, while others opt to develop their own online transaction structures. 
To investigate the impact of the internet on network structure choice I create a model that shows the extent to which EDIS, a (B2B) brokering firm retains its centralized position, over evolving technology mediums from EDI, to a semi-computerized system, to the internet. I use Laughlin’s (1995) mid-range theoretical perspective to develop a skeletal framework from existing literature. Drawing on Numagami’s (1998) insight based case study approach, transaction cost economics (TCE) is used to explore trader efficiencies and reduced costs in the electronic exchange of data. Since TCE has given limited attention to understanding the value of relationships (Williamson, 1985), learning (Ring, 1996) and coordination (Gulati & Singh 1998), the social network perspective is also used. 

Information Technology: Impacts on Network Structure Choice 
Competitive advantage requires organizations to select optimal structural forms for conducting internally only those activities that can be more effectively and efficiently carried out than if sourced externally (Porter, 1996), as well as for strategic positioning (Porter, 1980). Here the focus is on the former view, since the internet is commonly associated with organizations achieving reduced costs in the exchange of data (Bakos, 1997). This section examines the extent to which the costs and value associated with the flow of information across the online transaction network process, including the role of the intermediary firm, have been addressed from both TCE and the social networks perspective. An initial framework is then developed that begins to blend these two theoretical views in order to provide a comprehensive base to investigate trader firm choice of electronic network structure.
Transaction Cost Economics  

TCE has as its starting point a response to information related problems (Fransman, 1998; Williamson, 1998) where the most cost effective and efficient governance structure is identified. Though TCE has typically focused on selecting optimal boundaries between the firm and the market (Gurbaxani & Whang, 1991), a third less studied hybrid structure (Williamson, 1991) provides opportunity to investigate the online network structure. Transaction costs economics also focuses on the value of organizing efficient internal structures, whereby organizations are more likely to expand their internal production when external transaction and production costs in seeking the input are high (Williamson, 1975), and buy in inputs when associated costs are lower than producing internally (Masten, Meehan, & Synder, 1991). This paper examines trader firm choice in selecting the most cost effective network structure between an intermediated electronic network structure, whereby information technologies are kept external, to developing their own network structure with internalized technologies.

The (B2B) intermediated electronic network structure is defined as a mechanism that brings buyers and sellers (traders) together in one central electronic space, to facilitate the regular electronic exchange of information and ultimately transaction fulfillment (Woods, 2000). Operating as a hub-n-spoke structure, the hub is occupied by a centralized firm that implements and maintains the electronic transaction platform. The hub charges an installation fee, as well as either a monthly, or per transaction fee, for the exchange of data between trading firms. The EDI network structure is included in this definition since the lead firm typically incurs an installation fee as well as ongoing transaction and limited service fees from an intermediary firm (Lee & Lim, 2005). 

The internet has been widely argued to reduce information asymmetries in the exchange of information and thereby greatly reduce the costs associated with search, coordination, negotiation and transaction fulfilment (Lucking-Reiley & Spulber, 2001). However, Afuah (2003) warns that the value of the internet as an information technology medium is limited by the extent to which the value adding activities of a firm depend on information and its exchange. Sampler (1998) suggests the internet, in comparison to information technologies such as EDI,  allows for increased information separability through its electronic capture, store, manipulation and transfer; as well as for the sharing of more knowledge and time specific information. Firms can reach one another 24 hours per day, 7 days per week, in geographically dispersed locations and time zones, all with increased speed in the exchange of increasingly rich amounts of data (Evans & Wurster, 1999; Woods, 2000). Furthermore, Lamming, Caldwell, Harrison, and Phillips (2001) suggest the internet facilitates increased transparency in the exchange of data thereby, potentially reducing the expenses incurred with opportunistic behaviour. When the increased functionalities of the internet are combined with Afuah’s (2003) caution on the value of information flow, it is important to understand the extent to which trader firms are likely to value further reduced information asymmetries and subsequent costs by participating in an online network, and what the optimal structure of this network might be. 
In selecting a network structure, trader firms also need to consider the extent to which the set-up costs of the internet as an electronic transaction tool can be offset by other uses. Coase (1937) and Williamson (1975) argue that the costs of investing in assets in a firm will remain high when alternative uses cannot be found. The internet with its relatively low establishment and operational costs makes this technology more accessible to a greater number of potential owners, whereby investing in idiosyncratic information technologies are significantly reduced (Afuah, 2003). Furthermore, due to its open standards and the ease of use, potential users can more readily access information required to decide if this internet will meet their needs and thereby further reduce investment costs (Afuah, 2003). Therefore, the costs involved in developing online networks appear to contrast significantly with those incurred in developing EDI networks. In the past EDI networks have typically been associated with requiring considerable capital outlay in a technology specific investment that cannot readily be shared with other firms, and once installed, cannot easily be replaced or substituted by another information technology. Given the low asset specific investments associated with the internet it is not clear why some trader firms find it more cost effective to participate in an intermediated network structure while others prefer to establish their own structures.  

From a TCE perspective, firms participating in an intermediated network structure rely on the intermediary firm to identify areas in the transaction process where costs can be further reduced (Amit & Zott, 2001; Trepp, 2000). Spulber (1996, 2003) identifies these areas as, coordinating buyers and suppliers; providing liquidity and immediacy to products and services; setting prices and clearing markets; and guaranteeing quality and monitoring performance. Malone, Yates, and Benjamin (1987) and Spulber (2003) argue that the online business intermediary’s role has remained largely unchanged from offline, apart from performing tasks with increased speed and efficiency, where savings can be passed onto trader firms. However, Bilcher (2001) calls for closer inspection into the role of the online intermediary and the extent to which they can reduce trader costs, especially since the dot-com burst in early 2000. Given the ease of access and low set-up costs of the internet it is important for the intermediary firm to understand the characteristics of those trader firms that find it more cost effective to participate in this network structure; as well as how they network relationships can be leveraged to learn and develop new and extended brokering opportunities.  
The Social Networks Perspective
In contrast to TCE’s focus on cost effectiveness, the social networks perspective encourages trader firms to take into account the economic value embedded in the network, termed social capital, in their choice of network structure. Information is exchanged between a series of nodal points occupied by trader firms in this instance (Burkhardt & Brass, 1990; Uzzi, 1996), where economic value is embedded in the overall network structure (Gulati & Gargiulo, 1999). Network structures can take on numerous forms including the hub-n-spoke network structure outlined earlier, to ring structure where requests are fulfilled by firms in sequential order, to a one-to-many structure where for example, a buyer firm develops a private network linking up with numerous supplier firms (Alter & Hage, 1992; Liu & Brookfield, 2000; Trepp, 2000). It then becomes the task of the individual trader firm to select the optimal network structure to meet their transaction needs. 
Economic value is also suggested to be embedded within the position a firm takes in the network structure. When a trader firm occupying a peripheral position in an intermediated network has a problem, and is separated from another peripheral trader firms on the other side of a network that may hold an idea, the exchange of information leading to a potential solution cannot be made unless bridges are formed to connect the two groups. Using the weak tie argument, Burt (1982) argues for the value in these peripheral firms retaining their current position. He suggests such firms be linked together over what he terms is a structural hole in the information flow between them, via a bridge occupied by an intermediary firm. It is, therefore, important to understand the characteristics of trader firms that choose to retain their peripheral position in an intermediated electronic network structure and whether there have been any changes in these characteristics from EDI to the internet. 
Those firms occupying the centralized network position, such as the B2B intermediary, also stand to benefit from their position. Intermediary firms TC "6.3 Brokering Role:  Internet/Business Intermediary" \f C \l "2"  are argued to have greater access to valued resources and information, making it more likely for them to identify when it is most valuable to coordinate and disseminate data between previously disconnected parties, especially in situations where the information flow has the potential to become distorted or ambiguous (Burt, 2001, 2003; Gulati, 1998). Burt (2001) suggests that the optimum value creating state for the centralized brokering firm is one of working toward facilitating a perfect flow of information or state of equilibrium between the parties on either side of the structural hole, but ensuring that stage never arrives, so as to avoid redundancy of role. Just how the intermediary in the B2B online network structure learns of existing opportunities, as well as identifies new ones, and the extent to which such processes may have changed, if any, since EDI requires investigation. 
Since economic value is also embedded in the relational links between firms (Gulati & Gargiulo, 1999) it is important to understand the impact of trader-intermediary firm links in an intermediated network structure, as well as trader-to-trader firm links in non-intermediated network structures.  Exchanges via very close, strongly developed relational links are typically associated with trusted, rich, and sometimes repetitive information exchange (Uzzi, 1996). Whereas firms less strongly linked together, are typically associated with information exchange that is more novel or new and unlikely to have previously been shared (Granovetter, 1973). 
In sum, these literatures provide a base to develop an initial model to investigate the central question in this article ‘how does the internet impact on trader firm choice of network structure?’ (see Figure 1). If we trace the information flow across the transaction process, using the TCE lens, then trader decisions around the most cost effective network structure can be based on overall transaction and production costs that have been influenced by the TCE dimensions of information asymmetry, asset specificity, and opportunism, as well as the extent of information dependency. Since not all trader firms choose to enjoy the information exchange advantages and costs associated with holding a peripheral position in an intermediated network structure, the impact of the intermediary firm is positioned at the end of the transaction process in Figure 1, enabling trader firms to consider all costs associated with the transaction process prior to this point. However, in order to build a more comprehensive model to address the central research question, the following points require investigation:

· All trader firms can potentially leverage the low set-up costs associated with the internet to develop their own network structure, yet some firms prefer to enter into an intermediated network structure. Therefore, are there any other particular characteristics trader firms have in common that impact on their choice of online network structure? If so, to what extent can we draw on the social networks perspective to identify these? And, where in the transaction process are these characteristics likely to appear? Also, are these characteristics present from EDI to the internet?
· Intermediary firms, as well as trader firms opting to develop their own private network structure both have in common a certain ‘level playing field’ in terms of ease of access to the internet. However, do these two firm types have any other characteristics in common that will increase their likelihood of success in their two respective network structures? If so, from a social network perspective what might these characteristics be?   

· Finally, what are the combined economic and social dimensions that impact on the transaction process? And how does this combination influence trader firm choice of online network structure? To what extent, if any, has the value of these dimensions changed from EDI to the internet?
               -------------------------------------------------------------------------

Figure 1: about here

--------------------------------------------------------------------------
Method
This research uses the single-case study method, as advocated by Dyer and Wilkins (1991), to gather rich data from a neutral business intermediary firm. Electronic Data Interchange Service (EDIS) has built a series of network structures across three different technology mediums.  They began in 1986 offering brokering solutions, installing and maintaining electronic data interchange services (EDI) as a small three person family owned business where their key expertise was in information technologies. EDIS then moved to offer a semi-computerized system referred to as ADAGIO in the mid 1990s. By 2003 EDIS had evolved to offer a full online transaction system, employing 16 staff, including a new marketing and general manager. At this point EDIS had also developed two strategic partnerships, one with a national bank and the other with a global management consulting firm. The impact of these three technology mediums, including the economic costs and value embedded within the social network structures and the moderating effects on the value of information exchange associated with each, on trader firm network choice is examined. 

EDIS had a client base offering services to 20 EDI networks, 50 ADAGIO networks and 10 online networks at the time of data collection in 2003. This firm facilitates the exchange of transaction data in over 15 industries including manufacturing, supermarket, beauty products and alumina joinery.  For the purposes of this study buyer and supplier firms are termed trader firms. Large trader firms are defined as those with a turnover in excess of $5m (NZ) per annum, medium sized firms with a turnover of $1m (NZ) to $5m (NZ) per annum, and small firms with a turnover of less than $1m (NZ) per annum. 

The participants in this study include two large lead supplier firms who use EDI (Network A beauty products industry, Network B supermarket industry) and two buyer firms for each lead firm; three moderate to large lead supplier firms who use ADAGIO (Networks C alumina joinery, Network D building industry and Network E glass industry) and two buyers for each of these lead firms; and two moderate sized lead firms, one buyer and one supplier, who use EDIS ONLINE (Network F local government, Network G supermarket industry), again with two supplier  and buyer firms for each respective lead firm. In addition, five EDIS staff including the four managing directors, two information technology staff, and two staff from each of the strategic partnership firms was interviewed.
   
Data was collected via 52 audio-taped interviews in 24 firms with a total of 34 individuals in all. Individual as well as joint interviews were conducted with EDIS staff and their strategic partners. Interview length varied from one to two and half hours. Further interview details are shown in Table 1. EDIS company reports, website, and promotional material, as well as general observations were also used. Interviews were carried out with business intermediary staff, strategic partners, and trader participants operating in each of the three technology mediums. Since EDIS developed its strategic partnerships at the time it moved to offer a full online service, the strategic partner interviews only focused on this period.
-------------------------------------------------------------------------

Table 1: about here

--------------------------------------------------------------------------
The purpose of this research was to extend existing theory. In accordance with the grounded theory technique (Glaser & Strauss, 1967; Strauss & Corbin, 1990) EDIS company data and interview transcripts from EDIS staff and strategic partners and trader firms both within and across each of the three technology mediums were combed back and forth to identify any emerging patterns. To increase the likelihood of theoretical replication, I started by systematically analyzing the interview responses with questionnaires for those firms participating in EDI networks, and then moved to those using ADAGIO and finally to those firms using EDIS ONLINE. It was expected that high asset specific investment and production costs would encourage trader firms to seek out an intermediary firm to implement and maintain the EDI system. What was less clear was how trader firms would select between participating in an intermediated versus non-intermediated online network structure. I identify an information technology culture dimension that when combined with trader firm information requirements, was found to increasingly impact on firm choice in using EDIS ONLINE. A model is then developed that compares the impact of the EDI, ADAGIO, and EDIS ONLINE information technologies, on trader firm choice of network structure. 
Evolving Information Technology Mediums TC "10.3 The Evolutionary Path" \f C \l "2" 
EDIS provides a unique opportunity to examine the impact of three technology mediums on trader firm choice of network structure. In accordance with Hall (2005) and Rosenberg (1982), EDIS responded swiftly, assessing the costs and adapting to each successive information technology opportunity. The availability of EDI saw EDIS combine its technological expertise and relational skills with high technological investment to offer improved data exchange in the transaction process.  Aware that EDI only “enabled links for large, high volume customers to connect with their suppliers” (EDIS Management), prompted EDIS to develop the semi-computerized ADAGIO system, based on the Disk Operating System. Then EDIS ONLINE was introduced, offering an even larger number of firms end-to-end transaction solutions, at further reduced cost. Services range from connecting firms with disparate computer systems such as XML with EDIFACT, through to a complete banking solution. Table 2 shows the full extent of these services. However, despite these new and extended online functionalities, only some trader firms who currently use either EDI or ADAGIO plan to move to EDIS ONLINE. Other firms intend to leave EDIS to develop their own one-to-many online network structure. 
-------------------------------------------------------------------------

Table 2: about here

--------------------------------------------------------------------------
Figure 2 summarizes the impact of the internet on trader firm choice of network structure. Building from the initial framework in Figure 1, the choice of whether to enter an intermediated or private network structure requires firms to consider not only the cost determinants of information asymmetry, and asset specific investment and the costs and value of the intermediary firm, but also the mediating effects of a newly identified information technology culture web with the dimensions of relational strength, attitude to learning, information technology skills and organizational structure. This web was found to be present for trader firms at the beginning of the transaction process and the strength of this web, together with the moderating effects of an information dependency variable with the dimensions of information separability and knowledge and time specificity, based on Sampler (1998), were found to ultimately influence the overall costs and value in determining the choice of network structure. This same information technology culture web was also found to be present for EDIS, hence identifying a characteristic in common between intermediary and trader firms wishing to establish their own network. It should be noted that the potential for opportunistic behavior was examined but not found to influence costs in this study.
    -------------------------------------------------------------------------

Figure 2: about here

--------------------------------------------------------------------------

When comparing the impact of the internet on trader firm choice with that of EDI and ADAGIO, it was found that the information technology culture web was present across all three technologies, however, the strength of the dimensions in this web became significantly more valuable to trader firms with the internet. Another interesting observation is the dynamic nature of the intermediary firm information technology culture web. In order for EDIS ONLINE to remain a cost effective choice for trader firms, EDIS was continually required to update its information technologies. However, the extent to which the costs associated with these developments could be passed onto trader firms was required to simultaneously fall. “The best way to get fast adoption . . . get the critical mass was to provide the software for free” (EDIS Management). To offset these large ongoing costs, EDIS leveraged the network externalities of the internet, appealing to a potentially larger customer base they worked quickly to offer increasingly dynamic exchange opportunities when compared with what was possible with the previous two technologies.  Table 3 presents a summary of participant responses to ground this model. Due to space constraints key responses are provided for Networks A, C, F and EDIS, further support data is available on request for the other networks.  In-depth support for the dimensions in this model across the three technologies is now provided.
-------------------------------------------------------------------------

Table 3: about here

--------------------------------------------------------------------------
EDI TC "EDIS:  EDI" \f C \l "3"  
Information Technology Culture/ Information Characteristics:  The lead firm in Network A is a large beauty products supplier with a complex organizational structure. This firm is bound by the rules and regulations of an international parent company that does not readily enter into change and has its own electronic transaction system that ends at the point of distribution to its suppliers. Staff in this firm readily acknowledge that their core skills are in product distribution rather than information technology and even go so far as to say there is a culture of distrust around the internet where it is company policy that staff are not permitted to have lap top computers.  In comparison, the lead firm in Network B, also a large distributor, this time in the supermarket industry, has a less rigid organizational culture. This firm distributes products from multiple producers to multiple buyers. Firm B does have a hierarchical organizational structure, however, is more receptive to changing information technology opportunities. The information technology manager reports “we are normally included in any strategic decision making and are certainly open to change”.       

Both lead firms in networks A and B have similar transaction requirements, with each exchanging data on fixed price and quality products that have low to moderate levels of perishability.  Prior to implementing EDI via EDIS, both firms were experiencing frustration and numerous errors in matching product descriptions and order and invoice numbers. In firm B for example, buyers would send in orders for products that did not quite match the description that the suppliers were providing. This situation led to inefficiencies and heightened transaction costs due to the frequent time spent in liaising between a variety of established supplier links to match product and quantity descriptions between orders, and then with invoicing and final settlement. Firm B also spent considerable time liaising with suppliers. “We had over 300 suppliers with orders and invoices often not tying up that took us a lot of time to fix” (Firm B staff member). The transaction information requirements of both lead firms in Networks A and B centered more on product description accuracy than requiring the complex collation of time specific data that might be required for example by an electricity trader firm (see Table 3 for further evidence). 
Cost Determinants for EDI – information asymmetry / asset specific investment / opportunism: If either lead firm in Network A or B were to invest in an EDI system without the assistance of EDIS they would be introducing a system that has the capacity to electronically exchange transaction data via standardized templates, where the coded product information is transparent, specific and coherent, and so, significantly reduces information discrepancies and trader firm ambiguity. Costs savings can potentially be made by both lead firms and their customers, where they would enjoy increased efficiencies with heightened accuracy and speed. Administration costs would reduce due to automated data exchange, processing, and fulfillment of purchase and sales data.  However, without an intermediary firm such as EDIS, both lead firms reported they could not achieve such efficiencies and cost reductions. This situation arises due to the lack of willingness of these firms to spend time accurately coding product descriptions, as well as to a lack of information technology skills, but more importantly, to the significant capital outlay required by these firms, if they were to implement EDI alone. Both firms reported the key reason they were interested in electronic trade was to increase the accuracy and efficiency of data exchange, rather than to reduce any potential opportunistic behavior. Network B lead firm reports “We know our customers and trust our customers, we already have an honest working relationship”.   

Intermediary Effects: Staff within EDIS leveraged their information technology skills and expertise to implement EDI systems for the lead firms in Networks A and B. Since EDIS also offered this service to other firms in New Zealand, they were able to spread some of the substantial capital outlay required beyond these two networks. However, both lead firms were still required to make a considerable initial capital investment in EDI technologies, payable to EDIS that in part covers installation costs with suppliers. In order to reduce the EDI customer installment costs, as well as to further reduce administration costs in dealing with numerous customer relationships and their transaction systems, EDIS initially worked with the lead companies to reduce their customer lists. Firm B reports “we reduced our suppliers down from 200 to 60”, favoring suppliers with high, regular volume exchanges. EDIS then worked with firms A and B and their customers to build standardized electronic data exchange templates. EDIS readily acknowledge that part of the time invested and costs associated with building these templates can be offset by the experience gained and the existence of templates and processes built for other customers outside Networks A and B. Lead firm in Network A reports “Using EDI has cut down our manual work, with the customized, standardized format, especially for multi-transactions. This can incorporate our own business rules and product specifications”. A small supplier firm reports “we now have improved levels of inventory control.” 
Network Structure Options: Lead firms and their trading partners in Networks A and B all reported significant costs savings when participating in EDIS’ EDI network. However, due to the substantial software and set-up costs, as well as the monthly charges made by EDIS, based on the volume of goods exchanged, the installation of such a system can only be undertaken by firms with substantial transaction volume and capital reserves. This in turn leads to a situation where EDIS is required to make significant asset specific investments over a relatively few trader networks. “We had built up significant expertise in installing EDI systems but really relied on a relatively small customer base” (EDIS Management). When asked what kind of electronic transaction networks they would consider in the future, the lead firm in Network A reported intending to move to EDIS ONLINE as soon as possible, while the lead firm in Network B believes that since they have already made a significant capital outlay with the EDI system and it still meets their requirements they will remain with the status quo at present, but would consider developing their own transaction network structure in the future. “it would take us a bit of sorting out [moving to a private structure] but it is something we definitely will consider in the future” (Supplier Firm Network B).
Semi-Computerized – ADAGIO System: 
Information Technology Culture / Information Characteristics: The lead firm in Network C is a large alumina joinery manufacturer with 97% NZ market share. Despite its size this firm has a very flexible structure, reflected by a staff member “We’re constantly looking at how we can be more efficient and what we need to change throughout the company in order to do this.” The information technology manager reports, “I’m always looking at how we can add value to our customers. We have a customer centered culture . . . obviously providing the most cost effective technologies are all part of this.” Staff in this firm demonstrate high levels of competency across not only production, but also sales and marketing as well as information technology. The lead firm in Network D, in the building industry has a very similar profile, with 70% NZ market share, and a very flexible organizational structure. The information technology manager has much experience in semi-computerized transaction networks in his previous employment. “I was in charge of installed something practically the same as this [ADAGIO] in my last job” (lead firm Network D). The lead firm in Network E, in the glass industry has a very similar culture to that of the lead firm in Network B where they are receptive to new ideas, but admit to having limited competencies outside of production area. “We are always keen on new ideas, but prefer to let EDIS operate our technologies for us” (Network D firm). 
Firms operating within networks C, D and E all reported requiring increased speed and accuracy in the exchange of data for fixed price products. Just as with the lead firms operating in networks A and B, the lead firms here also reported experiencing much time spent and frustration in matching product descriptions and transaction document numbers. “It’s amazing the amount of time we could spend on just matching orders when we weren’t sure it products had been received or sometimes their descriptions left us puzzled” (Network E firm).

Cost Determinants – information asymmetry / asset specific investment / opportunism: Just as with EDI, if the lead firms across these three networks were to implement a semi-computerized system they would experience increased speed and reduced transaction error rates. However, also similar to EDI, if the lead firms in either Networks’ C or E were to invest in a semi-computerized system without EDIS this would require significant technological expertise as well as significant development costs. While the lead firm in Network D acknowledges they have the expertise to develop such a system, since the firm has already adopted ADAGIO via EDIS it was not deemed cost effective to change. “I could install a similar system, but it would be crazy to do this at present because we already that this [ADAGIO] system” (Network D firm). Also, similar to Networks A and B, firms here believed they had strong trusted relationships with their traders where it was a matter of increasing efficiencies rather than reducing any potential for opportunistic behavior. “We trust the firms we do business with it really a matter of getting efficiencies in the transaction process” (Network B firm). 
Intermediary information technology culture / Cost reductions:  Under ADAGIO, buyer firms submit their purchase orders in a standardized document, via a modem attachment to EDIS who use a wide area network to create electronic orders to submit to suppliers. EDIS was able to offer ADAGIO as a multi-modem functionality at a time when the technological and human resources of firms were often stretched in single modem settings.  One firm reports,    

Before we used EDIS and the ADAGIO system we would have 250 fabricators wanting to send an order at the same time, they’re going to get an engaged signal, and get sick of it. [With ADAGIO] they’re always going to get the order, and be able to get on with their work, so that was the whole purpose of it. (Client Participant) 

Interestingly, the high capital outlay confronting the lead firm in the EDI network had now moved to EDIS. The initiating firm purchasing the ADAGIO system incurs an initial $200 software installation fee, along with a further $200 fee per link with each trader firm, with a monthly negotiable fee is charged to each initiating firm. EDIS successfully reduced what were once high asset specific investments with a relatively few trader firms to a larger number of moderate sized traders. EDIS’ relational skills were gaining prominence as they moved to create a greater number of intermediated, especially in the building and supermarket industries where customers could use ADAGIO for multi-trader links. “The little guys can feed off the bigger ones. We can use ADAGIO not only for our glass but also for our alumina orders” (Small firm in Network C). However, since there were still considerable costs associated with installing and maintaining ADAGIO, EDIS required a moderate to high transaction volume from the lead firms in each network.     
Network Structures: The introduction of ADAGIO saw all firms within networks C, D, and E experience significant transaction cost savings, similar to those with EDI, however, with considerably less capital outlay. Two of the three lead firms acknowledged they did not have the expertise to initiate this technology alone. Interestingly, the time spent with the slightly less efficient push-pull information system in ADAGIO when compared with EDI, was more than offset by a networking effect that had begun. Under ADAGIO, customers who had transaction links to the lead firms in both Network C and D only required one lead firm to fund the establishment costs of this potentially multi-network link among firms. This situation resulted in even smaller firms enjoying networking effects at no extra cost. One lead firm reports,
Those same fabricators, as well as ordering through us electronically, will be ordering their glass using EDIS as well. And in the very near future some customers will be ordering all their alumina via EDIS.
When the lead firms in each network were asked of their plans for the future regarding online trader especially with EDIS, the lead firm in Network C said they were seriously considering developing their own online non-intermediated transaction network, while the lead firm in Network D had already beginning developing its own online transaction system. The lead firm in Network E was undecided and believed that would remain with EDIS.
EDIS ONLINE           
Information Technology Culture/ Information Characteristics:  The lead firm in Network F is a local government organization with numerous departments that operates in a hierarchical structure. A staff member in the accounts department took the lead in overseeing its information technology requirements. All staff clearly acknowledged that their time and energy focused on how to improve local body affairs. This firm had over 200 suppliers, where much time was spent sorting and matching order and sales documents. The lead firm in Network G, is a supermarket manufacturer who also had over 200 suppliers, however this company had an information technology division and was more responsive in continually seeking out new and improved ways whereby they could improve their supply chain “We’re always keen to look at new ideas and ways of doing things” (Lead firm Network G). While the information technology department in network G was prepared to take on new ideas and methods, they did not show any history of developing these themselves.  Just as with firms operating in networks A through to E, firms in networks F and G have similar transaction exchange information needs.

Internet - Cost Determinants – information asymmetry / asset specific investment / opportunism:
The two lead firms in Networks G and H both readily agreed that the internet could streamline their transaction process, potentially reducing errors and increasing the speed of transaction fulfillment. However, neither firm believed that it would not be cost effective for them to develop their own online network, despite the ease of access to the internet and the relatively low start-up costs required. A report by the lead firm in network G sums this up with “building [transaction] networks through the internet is not our core business we don’t have the time or really want to get involved in this”. Again both firms had strong well developed trusted relationships whereby they did not believe that any of their customers engaged in opportunistic behavior that operating online could reduce. 
EDIS ONLINE:

EDIS ONLINE was born from a TC "EDIS: Online" \f C \l "3" wareness of the new data exchange opportunities made possible by the internet. In the mid 1990s there was considerable technological fragmentation and subsequent incompatibility between businesses from the wide variety of computer systems used. 

One of the biggest challenges in e-business is that everybody out there uses different systems, and none of them are built to talk to each other . . . for example SAP, MYOB, Excel, and People Soft systems don’t talk to each other. We’ve got this incompatibility problem. Nobody can really send files back and forth, with invoices and purchase orders etc, very effectively or efficiently. (EDIS management)
In addition, customers were becoming aware of the potential for increased speed and other improved functionalities offered by the internet. Armed with this knowledge, and also that many firms no longer wanted to invest in EDI systems, nor have the inflexibility and time lags associated with partial technology integration services such as ADAGIO, EDIS developed their online electronic brokering service.
A key feature of EDIS online is its Connect™ functionality (see Table 1) that provides electronic connection and collation of data between firms using a wide range of computer programs (EDIS, 2002). Both large and smaller firms can use the EDIS integration tools to reach and communicate immediately with other organizations. EDIS identified a number of information gaps or asymmetries still present between traders across the transaction process and went onto develop an end-to-end series of services. These services include increased richness of data exchange with an online catalogue displays for prospective buyers, ordering, dispatching, invoicing, accounting integration systems, and full electronic settlement regardless of the banks used by each of the transacting parties and credit management. Additional services include EDIS Networks™ for re-branding within an identified niche or trading community and EDIS Optimizer™ that enables EDIS’ transaction fees to be split in accordance with what has been agreed between the transacting parties. Furthermore, EDIS identified a new external information gap at the local government level, developing Local Government Online Procure (LGOL Procure) for the lead firm in Network G. This service provides an end-to-end e-procurement system between local councils and their suppliers. Interestingly, since all traders in each network already are known to one another and the product data exchanged was relatively fixed in nature, full transparency was always preferred, and so, never fully utilizing the full transparency functionality of the internet (EDIS, 2003).   
Aware that many trader firms were unwilling to make the large technological investments, and incur the high up-front installation fees charged by many online intermediary competitors, EDIS developed a pricing structure that includes zero up-front installation and maintenance fees enabling EDIS to “level the playing field for the small players” (Management Team). EDIS’ primary revenue source is from transaction fees of $1.40 per 50 lines that are charged for each completed order, where primary customers are required to either spend or pay a monthly minimum amount of $150.00. 
Due to the considerable technological investment and ongoing expertise required in the online model, as well as having the desire to grow the business with speed, EDIS developed two strategic partnerships. First, was a partnership with the Bank of New Zealand (BNZ), enabling the development of an end-to-end financial solution for clients, where in effect BNZ became a secondary intermediary to operating between trader firms individual banks. This relationship also resulted in increased access to a larger potential customer base with over 250 BNZ marketing staff recommending their product; and the re-branding of EDIS to BNZ-EDIS to facilitate recognition trust with customers. Another partnership was developed with the global consulting firm PriceWaterhouseCoopers (PWC) that again provided access to a potentially larger customer base, and the offering of a complementary skill set. 

The advantages of participating in EDIS online from a trader perspective, apart from the low technology investment costs, include increased speed and accuracy in data exchange and ultimately decision making from the end-to-end transaction functionalities offered and the increase in nature and variety of customer links made possible. Both small and large firms can retain their technologies using EDIS’ standardized interface to communicate. The system also acts as a partial solution provider between smaller firms and larger parent companies who have their own technologies. Just as with ADAGIO, a web like pattern had begun to develop between related industries for example between architects, builders and building suppliers. A number of small traders had begun to benefit from primary links that were established by larger traders in each industry (EDIS, 2003).   
Network Structures: Despite these trader participant advantages EDIS has confronted several challenges.  A key issue reported by EDIS staff is “simply in terms of our transaction model”, with large ongoing asset specific investments in technology and zero up-front customer charges, costs are recovered only over time through transaction fees. The lead firms in Networks F and G reported that they were very happy with EDIS ONLINE and had no intention of changing this. However, some ADAGIO customers have expressed reluctance to move to EDIS ONLINE. “A lot of smart companies are either buying into IT firms or developing their own networks. It’s important that we control our own destiny if we can” (Lead firm Network C). 

Discussion and Conclusion
In addressing the question of ‘how the internet impacts on trader firm choice’ this paper makes three important contributions to existing literature. First, it has extended the work of scholars such as Afuah (2003) and Brews and Tucci (2004) by examining the impact of the internet on economic costs at the network level of organization. Second, blending the TCE and social networks perspective has facilitated the discovery of an information technology culture web, present for both trader and intermediary firms. When knowledge of this web is combined with information dependency levels and economic costs incurred this serves to predict the likely behavior of trader firms and how the intermediary firm can remain cost effective. Finally, conducting this research over EDI, ADAGIO as well as EDIS ONLINE, has permitted a close comparison of the economic costs and values embedded in information technology networks across three technology mediums.

The low set-up costs associated with the internet (Lucking-Reiley & Spulber, 2001) were not found alone to influence trader firm choice of online network structure. An information technology culture web, located at the beginning of the transaction process, was also found to have a significant influence on this choice. Based on the social networks perspective, those firms demonstrating flexible organizational structures with strong relational links, attitudes towards learning and information technology skills; together with moderate information dependency levels were less likely to benefit from retaining their peripheral position in an intermediated network structure. Such organizations were found to prefer to establish their own one-to-many transaction network structure. These findings extend the work of Spulber (2003) who argues that the central firm provides overall benefit to those firms participating in an intermediated network structure. Findings here also support Afuah (2003) who suggests that firms will only benefit from online information exchange to the extent to which they value the costs associated with further reduced information asymmetries. 

The same information technology culture web found within trader firms was also present in the intermediary firm, however, with extended characteristics. Drawing on, and extending Burt’s (1982) structural hole theory, if an intermediary firm is to retain its centralized position within an online network structure it needs to not only demonstrate strength in this web, but also dynamism. The intermediary firm is required to continuously develop new information dependencies and asymmetries that either existing or new participants will value. They may use a variety of means to do this, including the building of flexible, or modularized network structures with strategic partners who in this instance effectively become intermediaries in their own right, increasing the number of relational links to EDIS and providing ongoing feedback on ways to improve the technological infrastructure. In contrast to the high ongoing need for dynamism by the intermediary firm, this same level is not required by firms intending to establish their own one-to-many structure. Just as the strength of the trader firm information technology culture web had little impact prior to the internet, so did the level of dynamism of the intermediary firm web.   

From a management perspective, the low cost, open standards and wide spread use of the internet, together with its increased exchange functionalities, when compared with previous information technologies potentially provides greater opportunity for intermediary firms to add more value to the transaction process than before, as advocated by Spulber (2003). However, these same benefits have simultaneously reduced barriers to entry, making it more cost effective for some trader firms to develop their own transaction network structure. Trader firms who have a low to moderate dependence on information exchange, together with a moderate to strong information technology culture are likely to find it more cost effective to develop their own transaction network. In order to remain competitive the task of the intermediary firm then becomes one of trying to retain existing trader participants as well as to attract new ones. One way intermediary firms can attempt to do this is to work quickly to identify new trader firm information asymmetries and dependency opportunities and then introduce products to meet these requirements such as EDIS’ newly introduced project management software. 

This paper makes a unique exploratory contribution to our understanding of the impact of changing technology mediums from EDI to the internet on transaction related costs that influence trader firm choice of network structure. Though rich data was gathered, any generalization of these findings is limited to a series of networks within a single case study that operate within one geographical context. As networked trade continues to grow, especially in the electronic arena, several interesting and challenging areas arise for further research. As this research has focused on the exchange of goods with fixed price and product descriptions further work could examine the impact of changing technology mediums on the transaction network structure in a more volatile trading environment. However, recent conversation with an online New Zealand electricity intermediary firm, indicates that they too need to continually ensure their information technology culture and subsequent value they offer their electricity trader clients exceeds what these large electricity firms could develop themselves in partnership with information technology firms. Furthermore, there could be more in-depth investigation into which item or combination of items within the information technology culture dimension, if any, are more important for both trader firms to focus on building their own electronic transaction network and intermediary firms in remaining competitive. Finally, the current findings could be replicated using quantitative methods. 
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Table 1: Interview Collection Summary

	Company Networks Interviewed  serviced by EDIS
	Number of firms Interviewed


	Number of Staff Interviewed in

each firm
	Number of Interviews in each firm

	
	Primary
	Customer
	Primary
	Customer
	Primary
	Customer

	EDI
Company A

Company B


	1
1
	2
2
	3

3
	2

2
	3

3
	2

2

	ADAGIO

Company C

Company D

Company E


	1
1
1
	2
2
2
	3

3

3
	2

2

2
	3

4
3
	3
2

2

	EDIS  ONLINE

Company F

Company G


	1
1
	2
2
	3

3
	3

2
	3

3
	3

2


Table 2.  EDIS ONLINE Electronic Services

	Electronic Integration Services 



	EDIS Catalogue™
	Provides full supplier maintenance capability; providers full customer view capability, can integrate multi-vendor catalogues, provides full audit trail of catalogue changes and catalogue hosting at no extra cost.



	EDIS Payments™
	Provides full domestic electronic settlement regardless of bank affiliation, provides secure transaction environment with strong encryption and firewalls.



	EDIS Credit Manager ™
	Provides creditor tools enabling automatic reissue of unpaid invoices within an agreed configurable period of days; currently being linked to Dun and Bradstreet, the world’s leading credit information provider.



	EDIS Integrator™ 
	Provides e-commerce workflow analysis and documentation, customer database adapters for popular ERP and accounting systems, full integration into back end systems performed internally or by employing the services of PriceWaterhouseCoopers.



	EDIS Trader™
	Provides order placement, acknowledgement, tracking and despatch, status reports on all outstanding orders and despatched orders; end-to-end shipment details; electronic invoicing.



	EDIS Optimiser™
	Offers tools that allow the transaction fee to be split in any. agreed proportion between suppliers and customers



	EDIS Connect™
	Provides translator for XML, EDIFACT, ANSI X.12 and proprietary message formats; secure communication management, comprehensive audit functions – for seamless integration seamless transfer of data between you and your trading partners regardless of your partner’s existing system. 



	EDIS Networks™
	Enables private hub ecommerce within a select trading community; the system can be re-branded to provide firms with an e-business network for their own customer base. 




(Source: EDIS, 2003).

Table 3.  Evidence Supporting Trader Firm Decisions on Choice of Electronic Network Structure
	Trader Firm Information Technology Culture Web / 

Information Dependency
	Cost Determinants / Costs 

(Pre-intermediary Firm) 
	Intermediary Firm – Information Technology Culture Web 
	Costs / Decisions on Network Structure

	EDI:  (LEAD FIRM NETWORK A - Beauty Products Industry)

	Information Technology Culture:
“We are an international firm. Our parent company has their own IT system, so we can only change our IT links to our customers”

“It’s company policy that we don’t even have lap tops yet. There’s a lot of distrust around IT here with viruses and fraud.”

“We are really happy with Barry [EDIS] taking care of things for us.”

Information Dependency:

 “What we needed was an efficient distribution system” 

“We just wanted accuracy and speed in meeting our customer needs. Our products don’t change in price or description much, but it’s important that we are accurate.”


	“We certainly didn’t have the skills to implement EDI alone and we don’t have the time to monitor things [monthly transactions]”. The capital costs to install EDI alone, without EDIS would be exorbitant” 

“Our extra costs really came about through inaccuracies in product descriptions”

“We trust our customers and know them well so we wouldn’t expect anyone to take advantage of situations”


	Information Technology Culture (EDIS): “Customer relationships have always been key to us. We need to get to the heart of other people’s information systems. We have the expertise and rapport with customers to do this”

“We go through and build a standardized set of problems and information sets those customers have and from there start building a customized template.”

“We started as a small firm who was always on the look out for new technology opportunities and because we were small we could change quickly as these opportunities came along.”


	“We trusted [EDIS] Barry to set up the EDI system”.

“EDIS reduced the errors around coding product information that meant we just needed to pay for the EDI and then everything was done for us.”

“We will certainly keep with EDIS. At present we are looking into the costs involved in moving to EDIS online. We are very keen on this option as it would open up the possibility to have more trade links”



	ADAGIO:   (LEAD FIRM NETWORK C  - Alumina Joinery Industry)



	Information Technology  Culture: 

‘We are a fairly lean and mean organization always on the look out for change and how we can do things better, especially for the customer – as that’s what it’s all about”

“Our IT department is pretty onto it. We are always working with them to figure out what the most cost effective strategies are.”

Information Dependency:

“We need efficiency, speed and reliability with the exchange of our product data. The descriptions and prices of our products don’t change that much but it’s essential we get it right the first time when giving this data to customers.”


	 “We have a great IT department but the costs of implementing some kind of semi-computerized system just wouldn’t make it worth it.” 

“We know our customers well and because of the product type we trade trust is not so much the issue, its about speed and making sure orders etc are accurate.”
	Information Technology  Culture:
(EDIS) “We could use the customer relationships that we had developed and our expertise with EDI, to develop ADAGIO, when DOS came along.”

“We wanted to level the playing field for not just the large firms but smaller firms to too. 

“Being a small firm we could easily move to take advantage of this.” 

“I think we had a definite lead here because of all our experience with the EDI system over the years.”


	“We joined the ADAGIO system because a lot of our clients were already in EDIS’ ADAGIO system. They buy glass as well. So it was cost effective for us”   

“Using ADAGIO was great, but now with the internet they [EDIS] will need to think of some more ways they can add value for their customers” 

‘33% of our orders go through EDIS, but this will tail off once we get our own [online transaction] system working.” “ADAGIO means that we can link to 64 (56%) of our customers electronically following the 80/20 rule, so it works well.”

“This [ADAGIO] has had huge cost savings benefits”

“We’re pretty excited about the EDIS online version, but we need to do our sums” “The fear is they  [EDIS] control your destiny. Our preferred approach is to take in-house our transaction system. It’s something we intend to do. But I think EDIS ONLINE will suit some firms that either can’t or don’t want to set up their own systems.”



	ONLINE (LEAD FIRM NETWORK F  - Local Government)



	Information Technology Culture: 

“Our organization has a lot of product ordering going on over a lot of departments from suppliers.”

“It’s often hard to keep track of these orders, especially to make sure everyone is getting the best deal, it’s such a large volume that we are dealing with. Sometimes people are ordering separately when they could combine their orders and hopefully we could get some cost savings.” 

“The department type structure of our firm is fairly fixed.” 

Information Requirements:

“We need ideally to hook up with fewer suppliers and make sure there is accuracy in the exchange of the product descriptions.”

“The prices of the types of goods, like stationery doesn’t change that much.”


	“I guess we could implement our own online transaction system, but we don’t have the time and really it’s not where our core expertise is.”

“Even though we can all access the internet, you need to know how to make a good transaction system work. So, it would probably end up costing us if we did it ourselves. It’s better to get someone who has this experience” 

“It’s not about not trusting our suppliers, its all about making sure that there is speed and accuracy in the exchange of purchase data.”
	Information Technology Culture: 

(EDIS)  “We needed to move quickly to develop these [BNZ and Pricewaterhouse Coopers (PWC) links] relationships. That sort of instant credibility you can’t buy for any amount of money”

“It’s a win-win situation. We get custom off EDIS and they do the same from us” (PWC participant).

“Building EDIS ONLINE is an ongoing thing. Just as with ADAGIO we could use the skills and customers we had built up over the years to quickly move to an online version”

“Because we rely on transaction fees as our revenue base, it’s critical that we keep developing new ideas and ways to improve the exchange of data not only for current, but also for new customers.  
	“We think the system [EDIS ONLINE] is great. We haven’t had it installed that long, but it has reduced the number of our suppliers to a manageable lot”

“The LGOL [local government online) service means that we can really reduce our error rate and improve our efficiencies overall”

“It’s really good the way smaller suppliers can use EDIS ONLINE free of charge and they can use this link to hook up to others using the service as well.”
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Figure 1. Initial Framework: Trader Firm Choice of Network Structure
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Figure 2. Trader Firm Choice of Network Structure: EDI to the Internet 
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