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Abstract

Technological innovations brought about by the Internet have encouraged the formation of new information related products and processes and methods of organizing, alongside the increasing emergence of networks. In the business-to-business arena these developments have typically been associated with increased efficiencies and reduced transaction costs in the exchange of information, however, to date there lacks empirical research in the area. This study examines how electronic network participants might significantly increase their value position. A conceptual framework is drawn from a combination of transaction cost economics, social networks literature, more specifically structural hole theory, and business-to-business literature. Rich data is gathered across three business-to-business intermediated electronic network case studies to illustrate the nature of information flow between participants, together with the joint brokering roles of the Internet and business intermediary in optimizing this flow. Important contributions made here include, linking together the individual actor, the organisation and the network to discover inner and outer network information flow sources; two strategic information characteristics, information specificity and complexity; two behavioural filters, a bounded and beyond rationality filter and the extent to which the Internet alone, and together  with the business intermediary can manipulate the aforementioned features to ultimately increase trader efficiency and cost reduction.
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Introduction
The Internet, as an electronic network with easy to use, open standards and low associated costs, (Afuah, 2000) has encouraged the emergence of virtual communities and new networked business models (Hagel & Armstrong, 1997). These models have encouraged the sharing of information and business processes via relationships that extend over increasingly blurred industry boundaries (Amit & Zott, 2001). It has been suggested that information can now be exchanged with increased speed, reach, richness (Evans & Wurster, 1999), and transparency (Lamming, Caldwell, Harrison, & Phillips, 2001) encouraging heightened accuracy in decision making (Agrawal, Arjona, & Lemens, 2001). As a result, many traditional intermediaries have disappeared, while new intermediaries who recognise the value in connecting buyers and suppliers electronically have emerged (Woods, 2000). When the characteristics of these new non-linear business processes are combined with the increased efficiencies and reduced transaction costs in the exchange of information, made possible by the Internet, a new realisation of the value potential to be captured emerges (Balakrishnan, Kumara, & Sudarensan, 1999). Despite the Internet being widely acknowledged as the key force in changing the business landscape, the ways in which this is happening are not yet fully understood  (Debreceny, Putterill, & Tung, 2001).
Transaction Cost Economics (TCE) provides a base to examine how the value of information exchange, in terms of increased efficiencies and reduced costs, can be significantly increased via the business-to-business (B2B) Intermediated electronic (IE) network. With its imperative of rational decision making in selecting the most cost effective and efficient governance structure between the market and the organisational form to conduct business, TCE has as its starting point a response to information related problems (Fransman, 1998; Williamson, 1998). Research within TCE has occurred in two main areas, one related to the value in creating efficient boundaries around ‘make’ versus ‘buy’ issues, and the other focusing on the value of organising efficient internal structures (Davis & Powell, 1990). Taking a somewhat complementary view to TCE is a second established body of literature, Social Network Theory that recognises the value embedded within collaborative relationships. Within this literature, Burt’s (1982) structural hole theory provides a particularly useful link to examine the social capital to be leveraged from the participation in, and control of information diffusion between traders in the B2B (IE) network. 
Business-to-Business Electronic Networks
Drawing on Wood’s (2000) definition, a B2B (IE) network is defined as a mechanism that brings buyers and sellers together into either, a one-to-one, a one-to-many, or a many-to-many virtual relationship, in one central intermediated electronic space, to facilitate the regular electronic exchange of information and ultimately transaction fulfilment, in accordance with the rules of the network. Operating as a hub-n-spoke structure, the hub is occupied by a central business intermediary that administers transactions between trader participants. There appears to be general agreement that the likely rationale for traders to enter into e-business, including B2B (IE) networks is the reduced transaction costs, or market clearing to be enjoyed, as they connect via an intermediary with increased speed and efficiency (Anand, Khanna, & Rivkin, 2000; Amit & Zott, 2001). 

Traders in industries with high levels of supply chain inefficiency and / or buyers and suppliers who previously were not easily recognised or known to one another are suggested to especially benefit from reduced search and coordination costs and bureaucratic information loss (Brews & Tucci, 2004; Lucking-Reiley & Spulber, 2001). Amit and Zott (2001) found the streamlining of inventory management, reduced distribution costs, and simplified transactions via electronic trade benefited both buyers and suppliers by aggregating and streamlining the supply chain process, thereby facilitating increased transaction flow.  However, despite these positive assertions there is relatively little empirical research there is little, if any, empirical research on how the content and nature of the information flow might combine with individual behaviour to impact upon both the separate and joint brokering roles of the Internet and business intermediary in the B2B (IE) network.  It has been suggested that the role of the online business intermediary remains largely unchanged from the offline business intermediary, with functionalities of the Internet enabling tasks to be performed with an overall increase in speed and efficiency (Malone, Yates, & Benjamin, 1987; Spulber, 2003). 
Information Flow: Economic/Social Capital
Transaction Cost Economics: Transaction cost economics links together some core units of value with the concepts of increased efficiencies, and reduced transaction costs, with the value of information exchange. According to TCE, when information is evenly or perfectly distributed through a process of rational decision making, individuals are more likely to prefer to use the market mechanism, with price being used to communicate in symbolised form supply and demand patterns. When information is unevenly distributed between members, especially in times of uncertainty, information asymmetries can arise that may ultimately lead to increased price discovery costs, such as search, negotiation, and asset specificity, hence providing a rationale for internalising activities within the firm (Coase, 1937). 

Taking a somewhat different view to the argument that asymmetric information invites problems, from a behavioural perspective Williamson (1991) suggests that if individuals were honest then all information could be presented in perfect symmetry. The need for information asymmetry he attributes to the potential in individuals for opportunistic behaviour. Instead of focusing on the potential benefits of personal trust, Williamson (1998) views trust as a subset of risk, whereby rules around information disclosure and settlement act as substitutes for real trust especially in commercial and calculative relationships. In addition, Williamson argues that when individuals intend to act rationally they are likely to experience information asymmetries due to their own bounded rationality. Incomplete information can lead to a reduction in the individual’s physiological and psychological capacity to acquire, store, process and recall relevant information (Fransman, 1998), and ultimately in “formulating and solving complex problems” (Simon, 1957, p. 198). Simon (1982) suggests that individuals may also become bounded by organisational capacity in terms of culture and goal setting. However, he does suggest that there are overlaps between individual and organisational rationality, with the key difference being that only organisational rationality attends to the issue of goal setting. 
Though TCE remains a sound theoretical perspective, critiques of this view argue that it remains neoclassical in its interpretation of economic behaviour. Individuals are viewed as rational decision makers, assumed capable of maximising their utility without moral judgement. The concept of trust is assumed to be a negative feature within the individual, and captured as a subset of risk in the concept of opportunism. At no time is trust seen as a positive feature, but rather something to be contained with the assistance of organisational rules and guidelines. In contrast to this view of trust, Das and Teng (1998) argue from a socioeconomic perspective that trust and risk are mirror images of each other, with increased trust leading to more risk taking over time, and vice versa. In addition, the TCE perspective suggests that individuals are intent on working in the most productive and rational manner to optimise efficiencies and reduce transaction costs in a logical empirical manner, only being constrained by rational behaviour. Etizioni (1988) reintroduces the full extent of the bounded rationality concept intended by Simon (1979) by focusing on what Etizioni terms beyond rational behaviour that includes normative/affective values such as choice. This concept of beyond rational behaviour could also include the overlapping concepts of intuition, insight and creativity highlighted by Simon (1996) as non-rational behaviour. When these issues are combined with the fact that there has been relatively little empirical research on the network as an organisational form, structural hole theory in the social networks literature becomes a useful complementary base to examine the value potential within B2B (IE) networks. 
Structural Hole Theory: This theory provides a useful base to examine the information flow between traders and the role of the business intermediary in a B2B (IE) network setting. Burt (1982, 1992) builds on the weak tie concept (Granovetter, 1973) to theorise about the nature of structural holes or the chasm beneath the bridge that supports the flow of information between two sparsely connected ties and the competitive advantage to arise, in the form of social capital, for actors whose network spans the holes. Moving to the other end of the continuum within the network mechanism from Coleman’s (1988) closure theory, Burt argues the value of information flow brings about two key benefits. First, are the informational benefits to be enjoyed by actors on either side of the hole, who are provided with access to a broader range of often new, more novel or timely information, especially when they are positioned in networks with a large number of structural holes. Actors on either side of the hole may already know each another but central to the theory is that they circulate in different information flows. The linking together of these non-redundant information sources then become more additive than overlapping. Two indicators of redundancy are: cohesion and equivalence. Strong cohesive links are likely to share fine-grained, high quality information, however, the nature of the information exchanged is likely to be similar, and therefore, redundant.  Structurally equivalent contacts, for example the links between one head office and several regional offices can also encourage information redundancy from the exchange of same source information. Additional advantages are suggested to accrue to individual organisations on each side of the chasm as they build relationships with multiple disconnected clusters (Burt, 2003). Burt (1992) suggests that building networks with large numbers of indirect ties can be an effective way for some organisations to leverage the benefits of network size without incurring the network maintenance costs associated with direct ties.
Second, Burt (2001) argues for the benefit likely to accrue to brokering actors in the form of information access and its control, drawing on betweenness, centrality (Freeman, 1977).  Actors brokering structural holes are argued to have greater access to information that makes it more likely for them to identify when it is most valuable to coordinate certain disconnected parties, especially when the information flow has the potential to become distorted or ambiguous (Burt, 2001). This knowledge leads to brokers being in a position of control by deciding whose interests are best represented when the actors on either side of the hole come together; and also by displaying different beliefs, identities (Padgett & Ansell, 1993) and knowledge (Hargadon, 1998) to each party. Operating somewhere between corporate authority and market dexterity, entrepreneurial brokers create value by moving accurate, ambiguous or distorted information across the structural hole (Burt, 2003), especially in times of high uncertainty (Burt, 2000). Gargiulo and Benassi (2000) suggest structural hole theory is well positioned to create value through adaptation and flexibility, while retaining the autonomy of individual actors. However, Burt (2001) cautions that the value of the broker declines with subsequent entrants down to a point where equilibrium is reached, and the value accrued is marginally higher than the cost of bridging the hole. This situation occurs when network entrepreneurs have successfully moved the market toward equilibrium by eliminating holes in the market. Value accrual, therefore, appears to be about short-run advantage on the way to equilibrium that can include situations when “information grows quickly out-of-date” (p. 231). 
There is much evidence on the benefits accrued for brokers of structural holes that range from increased profit margins from economic transactions in manufacturing markets (Burt, 1983) to increased promotional prospects, and higher compensation at the individual level (1992).  Burt (2001) provides further evidence to suggest that the desired state for the centralised brokering figure is one of working toward, rather than achieving a state of equilibrium in information exchange, at which time decay or a decline in ability to accrue social capital arises.
Furthermore, there is growing interest in the broker-enhancing creativity role, with researchers such as Hatch (1999) providing an empty space jazz improvisation analogy to management. However, there are gaps in this literature that surround how brokers, especially entrepreneurial actors can creatively work toward maintaining a state of equilibrium, to effect ‘keep the structural holes open’ as well as to extend the number of holes. A more in-depth understanding of the interdependent role that actors take on either side of the structural holes in both facilitating the information flow and keeping the information gaps open is required. Eber’s (1997) identification of information flow as one of three content flow dimensions provides a base to begin to examine the nature of the information flow between traders prior to their joining a B2B (IE) network. Links can also be made here to ////This information flow can usefully link to Sampler’s (1998) two strategic characteristics of information separability and specificity. Furthermore, an understanding is required of how the individual actor might link to the organisation and to the network, especially from a socio-economic perspective. Finally there is a need to address the separate value creating role of the Internet as a broker of holes. 
Conceptual Framework: There has been much work already done that identifies the benefits and outcomes of bridging structural holes from both the perspective of the actors on either side of the hole, and the broker. However, questions remain as to just why these holes exist, the benefits of these holes remaining open and even extending on some occasions in either size or number require investigation. Burt’s focus on how the value of social capital directly leads to increased organisational efficiency is less clear (Guillen, Collins, England, & Meyer, 2003). Thus a useful link can be made to TCE with its focus on the value of increased efficiencies and reduced costs, and in this instance more specifically on the dimensions of information asymmetry and bounded rationality (Williamson, 1985) and information flow characteristics (Sampler, 1998). More specifically potential links can be built between Williamson’s (1985) interpretation of Simon’s (1979) bounded rationality concept and Etzioni’s (1988) beyond rationality concept. These contributions provide a base to examine the role of human behaviour in capturing the value in the information flow across the structural holes between traders prior to their entering a B2B (IE) network. Furthermore, links can be drawn between structural hole theory and the B2B literature to examine the extent to which the brokering role of the Internet provides increased speed, reach, richness and transparency that will lead to significantly increased efficiencies and reduced costs, and finally, what the joint brokering role of the business intermediary might be. In summary, the question of how electronic network participants might maximise their value position, is underpinned by:
· What is the content and strategic nature of the information flow required by traders across the transaction process prior to their joining a B2B (IE) network?
· How do the rational and beyond rational behaviours of these traders impact upon the content and strategic nature of the information flow? 

· What are the separate and combined brokering roles of the Internet and the business intermediary, in maximising value from existing information gaps, and also in establishing new ones for trader participants?

Method
The research design is based on the multi-case study method, with three cases being used in this instance. This number is in accordance with that advocated by Eisenhardt (1989) to permit the collection of rich data that promotes the building of testable theory through theoretical replication logic (Yin, 1989).  Each case was selected in order to build a bridge between the skeletal framework developed from existing theory in TCE, social networks and the B2B literature, and the formation of new and extended insights (Numagami, 1998). Yin (1989) argues for the case study approach when “the boundaries between phenomenon and context [in this instance the B2B (IE) network] are not clearly evident” (p.59).  This method of investigation enables identification of a series of emergent concepts and the relationship between them within an overall boundary and general direction, while remaining open to the rich and detailed accounts of data findings (Laughlin, 1995). 
Population / Sample: The three B2B (IE) network case studies selected are: Marketplace Company (M-co), an electricity network; Global Commodity Exchange (Ecomex), a timber network, and Electronic Data Interchange Service (EDIS), a general products network. The criteria for selection was that each network had a centralised, neutral business intermediary that on no occasion became a trader participant; operated as an e-business where 80% or more of their revenue was generated from transactions conducted over the Internet; and was physically located within one country, New Zealand. Table 1 provides a brief description of the case studies and informants.    
------------------------------------------------------------

Table 1 (about here)

-------------------------------------------------------------
Data collection: Two 25 item semi-structured interview questionnaires were developed, one for the B2B (IE) network business intermediary staff, and one for trader participants. The business intermediary questionnaire called for: 1) the date and rationale for commencing business; 2) product, buyer-seller and strategic partner characteristics; 3) the depth of functionality of the exchange processes and structures; 4) current and planned expansions, and 5) overall perceptions of value including performance. These same dimensions were addressed in the trader participant questionnaire from their perspective. In line with Eisenhardt (1989), permission was requested from participants to audio-tape the interviews in order to increase the quality of data capture. Pilot questionnaires were administered to two business intermediary staff, and two buyer-seller participants within one network prior commencing. All interviews were conducted at the office of each respective participant, with the entire data collection process being completed over a period of four months commencing in November 2002. Data was also sourced from written reports, website and general industry information for each network. 
Data Analysis: The grounded theory technique was used to analyse the data accumulated (Glaser & Strauss, 1967; Miles & Huberman, 1994) Data source, method, and researcher consistency were checked using the triangulation technique (Denzin, 1978; Jick, 1979). In accordance with Strauss and Corbin (1990) interview and company data was initially combed back and forth within each network and then across the three networks to identify both expected and emergent patterns.  Variations were found in nature of the written material provided across the three business intermediaries. The electricity network, M-co made available much written data in the form of company reports, publicity data, general information, and website material. EDIS network provided mainly promotional material and website data. Ecomex made available company report and descriptive material. Since business intermediary promotional and report data were likely to represent each respective network in a favourable light, this data was compared to the content of the interview transcripts to increase consistency. To further increase consistency in interpretation across the three networks, data was systematically analysed, according to the key dimensions identified in the interview questionnaires. Finally, iterative analysis between the initial conceptual framework and interview data led to the formation of a comprehensive grounded framework that identifies the dimensions of information flow characteristics, behavioural filters and the brokering roles of the Internet and business intermediary.  
Results
Information Flow – Trader Behaviour:  TC "11.2 Information Flow/ Gaps" \f C \l "2" What is the content and nature of the information flow required by traders, and the characteristics of the information gaps, prior to their joining a B2B (IE) network? Investigation identifies, two primary information source categories, an outer network environment and an inner network environment information flow; two strategic information characteristics, time specificity and product complexity; and, two behavioural filters, bounded rationality (physiological, psychological, organisational) and beyond rationality (trust and creativity) filters.  The interrelationship between these dimensions is shown in Figure 1 and a content analysis is presented in Table 2. 
------------------------------------------------------------

Figure 1 (about here)

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

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

Table 2 (about here)

-------------------------------------------------------------
Information Flow:  TC "Types / Nature" \f C \l "3" The outer environment information flow connects individual traders to transaction relevant information on new markets and additional data located external to their existing trading network. Outer environment information flow gaps were found for both electricity and timber traders, who subsequently joined M-co and Global Ecomex. The new market information gaps experienced by these two trader groups may be attributed to the variation in extent of market fragmentation, the preference for dynamic pricing, and the perishable nature of each product type. Identifying new trading partners was found to be of most concern for the fragmented timber traders, who were required to undertake geographically distant searches, often to prospective traders external to New Zealand, thereby incurring potentially high search costs. In comparison, electricity traders were still likely to want to seek new markets, however, did not report this as a major impediment to trade, due in the main to low market fragmentation, the relatively small number of large traders in New Zealand, and the perishable nature of electricity. Gaps in the flow of additional information was found to be most prominent for electricity traders that included searches for information on lake levels for hydro-generation, government rules and regulations, and seasonal consumer demands for electricity. When an absence of such information is combined with very high levels of uncertainty in supply and demand, and the very perishable nature of this product, electricity traders have typically incurred increased search and communication costs that ultimately lead to sub-optimum decision making and price setting. When compared to the relatively high need for external additional information expressed by electricity traders.

The inner environment information flow extended between traders across all three groups within each of their existing trading networks. Gaps in this flow across the three trader groups were situated at the points of pre-sale (accuracy in product description, availability and quantity, order collation and placement) and point-of-sale (price determination and market clearing). For both electricity and timber traders this gap includes access to accurate information on availability and demand, the placement and collation of orders, and price setting. Due to the complex nature of timber, product description accuracy is required regarding tree species, timber dimensions, and water content. Likewise, the complex and intangible characteristics of electricity leads these traders to require data from fellow traders on their demand/supply situation, in order to maximise their bid/offer pricing calculations. General product traders reported information asymmetries in the accuracy of product description, availability, order collation, and placement. Costs incurred over the three trader types included communication, accuracy, and speed of decision making that ultimately impacted upon the final exchange price for timber and electricity traders. The inner environment information gap highlights the inter-information asymmetries existing between some trading parties, whereby closure of this gap is likely to result in mutual gain, such as when both buyers and suppliers wish to extend their number of trading links. However, this mutual gain situation may not always be present. For example an electricity trader seeking additional information on energy regulations is likely to gain more than the government agency posting the data.
Two strategic information characteristics are identified as influencing why the information gaps might remain open between these traders. These characteristics include Sampler’s (1998) concept of time specificity and a new concept identified as source complexity.  Time specificity has incorporated within it, specificity in terms of acquisition and use. Information with high time specificity must ideally be immediately acquired and decreases in value unless it is used very shortly after first becoming available.  Electricity traders were found to have the most time specific requirements of the three trader groups, in terms of both acquisition and use, in both their outer and inner information gaps, thereby supporting Sampler (1998). These highly time specific requirements can largely be attributed to the perishable, intangible nature of electricity, large variations in supply and demand, the large and frequent quantities exchanged, together with the preferred dynamic exchange contract method. In contrast, timber traders were found to have more moderate levels of time specificity requirements in both their outer and inner information flows and general product traders were found to have lower level requirements in their inner environment information flows. Consequently, a positive relationship was found between the level of time specificity required and product volatility, with higher time specific requirements accompanying the potential to incur higher costs in terms of accuracy, quality, and speed in processing and decision making surrounding supply and demand, and ultimately pricing. 
The second strategic information characteristic, source complexity, reflects the value to be leveraged from the volume and source variety available. Electricity traders were found to require, and subsequently place a high value on obtaining source complex information in terms of volume and variety over both the outer and inner information flows. General product traders had the lowest requirements for source complex information when compared to the other two trader groups, requiring such information to secure accuracy and clarity in product description and collation within the inner environment. A positive relationship was also found between source complexity and the costs incurred for products across each trader group.   

Behavioural Filters TC "Behavioural Filters" \f C \l "3"  

How do the rational and beyond rational behaviours of traders impact upon the content and strategic nature of the information flow? The limitations or bounded rationality, as well as the beyond rationality, potential of human behaviour at the organisational level were found to influence the extent to which the informational gaps identified remained open, especially when combined with the content and strategic characteristics of information exchange. Hence the discovery of two behavioural filters encasing the trader transaction channel prior to their joining a B2B (IE) network. The bounded rationality filter has three overlapping sub-filters, physiological, psychological and organisational. The psychological and physiological sub-filters are both described as mechanisms that expand and contract around the transaction channel depending upon the psychological and physiological bindings of the individuals, or what Etzioni (1988) refers to as the I’s employed within a transacting organisation.  
Electricity traders were found to be the most likely of the three trader groups to have contracted physiological filters due to the nature of the content and strategic characteristics of the information flow required by this trading group. These traders typically want access to a large volume of information on a very frequent basis from a variety of sources from both within and external to their supply chain for decision making. Conversely, the physiological filter of the general traders, who usually require a relatively smaller volume and degree of time specific information from their inner environment only, have lesser physical bindings. An electricity trader reported “this industry is information overload, really it’s physically impossible for one trader to get to grips with it all, all the time.” In contrast, a general trader suggests “to some extent, it’s a physical thing in the time spent processing orders, it takes staff time trying to get around and ensure we get all the product information correct and processed.”  Similarly, the nature and strategic characteristics of the information flow that electricity traders require for decision making typically has more complexity and time specific requirements than for the other two trader types, resulting in a greater likelihood of the psychological filter contracting. It should be noted that in order for there to be physiological bindings, organisation members require some degree of expansion in their psychological filter in order to know that the information exists.  These human or social factors serve to impact upon the transaction costs already identified, such as in the speed and quality of decision making, and ultimately pricing. 
The organisational sub-filter includes the interrelated dimensions of goal setting and size at the organisational level, in addition to the psychological and physiological sub-filters of the individual organisational member, described earlier. The organisational goal setting sub-filter was found to be present across all three trader groups, expanding and contracting around the information flow along the transaction channel. Some individual organisations within the timber and general traders were found to have contracted organisation sub-filters in their access of information, due to management decisions that set a directive placing a low priority on technological investment. As one general product trader reported “We still have a very low trust of the Internet on an organisation wide basis. At present policy prevents us from using the Internet.”  A timber trader who went on to participate in the timber network, Ecomex said “I had to buy a computer, as I didn’t have one”.  The second organisational sub-filter, size, was also found to impact upon the information flow. For example, timber traders were found to experience new market information gaps, however, due to the smaller size of many of the timber traders that employ 10 ten or fewer staff incur high search costs, thereby contracting this filter around their information flow. Ecomex CEO reported smaller traders “were cutting the product [timber] the best they could” but did not have the resources to know what the market required. 
A beyond rationality trust sub-filter is identified as encasing the transaction filters for all three trader groups. This filter was found to contract around the transaction channel in situations where there were low levels of trust operating between traders, and conversely to expand when trust levels were high, impacting upon the data flow. Two trust types are identified – relational trust and process trust. At one end of this two level continuum are general product traders, operating with high levels of trust in both process and relationships (see Table 3). These traders had strong relational links and preferred the fixed price method. Next on the continuum are electricity traders who all agreed that they had moderate levels of trust in their relational links with fellow traders. However due to their preferred method of non-fixed pricing, they all believed that they could not entrust them with generation/supply information as this would not encourage optimal price setting and may lead to opportunistic behaviour. Then at the other end of the continuum are the timber traders who often reported low levels of both relational and process trust, with high relational distrust behaviour between timber traders appearing over time to have evolved into high levels of process distrust. 

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

Table 3 (about here)

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

Brokering the Information Gaps TC "11.3 Brokering the Information Gaps" \f C \l "2"  

The individual and combined brokering roles of the Internet and the business intermediary in the formation of the B2B (IE) network are now examined. First, the extent that the Internet alone, can successfully bridge the gaps across trader inner and outer network environment information flows, and extend or contract the behavioural filters to significantly increase decision making is examined. The new and extended Internet functionalities of increased reach, richness, transparency, and speed are systematically examined in relation to the information flow sources. Next, the brokering role of the business intermediary, together with that of the Internet in the formation of the B2B (IE) network is discussed.

Internet:  Brokering Role TC "Internet  -  Brokering Role" \f C \l "3" 
Timber traders are used to highlight the extent to which the reach functionality of the Internet can facilitate data collection. These traders, who are typically small geographically fragmented organisations incurred large search costs in locating potential buyers, acknowledged that they could leverage the brokering role of the Internet to reach buyers either within New Zealand or overseas with speed and convenience, on a 24 hour 7 day a week basis. They reported that they could potentially download rich, transparent trading data from the websites of prospective buyers or from timber association websites on product requirements and offerings.  This Internet functionality was found to expand the bounded rationality filter (psychological, physiological, and organisational) of these traders at the beginning of the transaction; however, the extent of these expansions was found to be somewhat limited. The timber traders interviewed typically did not have a strong background in using computer search engines, thereby contracting the psychological and organisational filters. Often these traders did not have the physical population in the office to spend time doing market searches, thereby resulting in restricted physical and organisational filters. The actual presence of prospective trader websites and the richness of content on these sites were further limiting factors. As such, traders were typically constrained by the organisational sub-filter, whereby organisational goals of small timber traders often did not include having a website, let alone a comprehensive one. As one staff member at Ecomex said, “You have got to remember that a lot of the traders we were contacting both here and overseas either didn’t have a computer at the time, or you couldn’t tell much from their website.”

All three trader groups were found to leverage the richness Internet functionality to link across the inner environment gaps. However, again limitations were found regarding the extent to which value could be derived. Electricity traders, for example, did use the Internet to access a variety of information such as seasonal lake levels and generation points throughout the country that increased their processing and decision making capabilities. However, the complexity of the information in the electricity industry, its volume, and rapidity of decay, typically meant that individuals within organisations could only usefully leverage the brokering role of the Internet up until a particular point at which time the bounded rationality filters could expand no further, reaching information overload. These findings support Simon’s (1981) call for a balance between computer outputs and the processing capabilities of individuals. In the absence of a business intermediary, all three trader types, but more especially the electricity and timber traders experienced limitations in capturing and interpreting data. 
Though the transparency functionality of the Internet has typically been promoted as a positive feature (Shapiro & Varian, 1999), mixed responses were found from timber and electricity traders regarding its value, without the assistance of a business intermediary. Both trader groups reported limitations in viewing information in the inner and outer environment flow. A view commonly held in the timber industry, reported by one trader that “there are rat bags everywhere in the industry” was not found to be overcome by the increased transparency offered by the Internet. When this factor is combined with the potential of reaching out to and meeting new potential traders for the first time via the Internet, possibly in a far off country, with no initial opportunity to develop a face-to-face relational trading link, the non-rational trust filter was found to remain constricted, when the Internet was used without the assistance of a business intermediary. In contrast somewhat, electricity traders who had expanded organisational filters due to their larger size and their general level of technological competency and expanded relational trust sub-filters found value in using the Internet to locate new markets. However, these same traders reported very limited value in leveraging the very high levels of transparency possible across the inner environment of the supply chain for price setting purposes.    

Traders within the three groups were found to either have, or were able to gain, access to the Internet as a potential broker to reach across their respective inner environment information gaps with increased speed. However, due to the variety of computer programs available, the timber and general product traders in particular, often lacked a general level of standardisation that resulted in the computers being unable to talk to each other. This was especially found to be the case with the general product traders. For those traders who had compatible systems the Internet did permit a faster and more voluminous exchange of rich data for decision making.  

Overall, the Internet as a sole information broker was found to offer variable value to the three trader groups in terms of increased speed, accuracy, quality and subsequent efficiency in decision making. Much of this value was dependent upon the content and strategic characteristics of the information required and the extent of contraction or expansion of the bounded and beyond rationality filters. Electricity traders were found to have the greatest potential to leverage value from the functionalities offered by the Internet in terms of accessing complex, time specific, voluminous data required for decision making across the transaction process. Conversely, these same traders who operated in the most dynamic trading environment also had the highest potential for contraction of their bounded rationality psychological and psychological sub-filters and beyond-rationality trust-process sub-filters. In contrast, general product traders who exchanged fixed price and description products were found to benefit from the brokering functionalities of the Internet alone, by the extent to which they could expand their own bounded rationality filter. Organisations that placed a higher value on technological resources and capabilities were more likely to have expansive organisational goal setting filters, recognising the importance of speed and accuracy of standardised coding of product types and be able to action this, and so, have little need for a second broker, the  business intermediary. One trader reported “Put simply, they [EDIS] control your destiny. They can increase the transaction price at any time.” However, other organisations that placed lesser value on in-house technological expertise were unable to maximise the coding functionalities of the Internet, their bounded rationality filters remaining constricted and so, providing an opportunity for a third party intermediary. Interestingly, all trader groups said they were aware of the vast number and complexity of Internet functionalities, and were also very receptive to new and innovative ideas. But these same traders acknowledged their own limitations in terms of creatively exploring how to maximise the value offered by the Internet, hence, leaving room on most occasions for a second party broker or business intermediary.  
Business Intermediary/Internet – Broker Role TC "Business Intermediary / Internet – Broker Role" \f C \l "3" 
The brokering role of the business intermediary in each instance was found to simultaneously involve gathering new information strands and then collating them with existing ones; weaving these information strands together with relationship building capabilities and the development of rules and regulations; and then monitoring the data flow across the transaction process (see Figure 2). The process of gathering the information strands require business intermediaries to identify the nature and extent of the information asymmetries between traders that includes understanding the extent of contraction or expansion and location of the behaviour filters across the transaction channel and the impact the Internet alone has as broker on this information flow in their particular industry or market sector. 
The extent to which each business intermediary was able to either extend the number or nature of the information flow and / or manipulate trader behaviour filters was reliant on the newly identified beyond rationality creativity sub-filter. Based on Simon’s (1996) argument that human thought involves more elegant forms of thought  rather than merely search, which includes the ability to “discover . . . [to] formulate problems . . .to have intuitions . . . and insights about them” (p. 167); this behavioural sub-filter combines the overlapping concepts of insight and intuition and creativity. The creativity sub-filter was typically found to be contracted around the trader transaction channel.  
A focus on the information gathering process of the timber intermediary found they were able to identify gaps in the current outer and inner environment information flows with new market, timber association news and accuracy in product description and availability being required. The intermediary was also aware of the extent of contraction of the trader behaviour filters. Furthermore, there was an awareness of the importance of creating new information sources. One new source was created via a relationship formed with a Chilean timber merchant. This liaison resulted in the timber intermediary learning more about international timber trade laws, knowledge that was then able to be passed onto the timber traders.

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

Figure 2 (about here)

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

The second key intermediary task involves the weaving together of relationship building capabilities with rules, and regulations with trader information flow. First requires the business intermediary to understand the extent to which traders can leverage the Internet functionalities alone and how they might extend this. An initial role for each business intermediary was to gather data on each trader’s computer program type. The focus was on ensuring each trader’s computer could ‘talk to, and understand’ the other. The general product intermediary identified a significant brokering role in developing a series of standardised electronic interfaces. After instilling trust in their traders regarding the processes they offer, trader’s then used these interface programs to link, for example, their XML system to a customer’s EDIFACT system.  The development of standardised interfaces also extends to an opportunity to identify generic product codes, as the timber intermediary points out, 

There’s a protocol for describing forests or standing trees that will give you some idea of what you are getting without actually going to see the forest. But once you cut the timber you can be more specific. You can have standard sizes, whatever the timber is made of, water content, treatments, and finishes. 

The standardisation of these Internet features enabled traders to enjoy increased leverage of the Internet functionalities leading to increased speed, accuracy, and improved decision making through expanded bounded rationality filters. 

The second area requires the business intermediary to leverage their relationship building capabilities, and thereby expand trader behaviour filters. Best exemplified by the timber intermediary, this process involves developing close relationships with local traders via informal drinks on a Friday evening, as well as a face-to-face consultative approach with three monthly trader site visits. Since the Internet was not always able to successfully broker the search for new potential markets overseas due to the constriction of especially the trust and organisation behaviour filters, the timber intermediary identified an opportunity to forge a series of strategic partnerships. One partnership was developed with an Indian timber importer who had contacts in the timber industry in his homeland. This strategic relationship commenced via mutual contacts and a strong face-to-face relational link was forged. The Indian trader also had strong face-to-face relational links in the Indian market. Processes such as this serve to expand trader trust filters so long as the business intermediary remains involved. The timber business intermediary identified a another opportunity to extend trader trust filters via their continued brokering role with the development of a trust account to deposit buyer funds into, while the quality of the timber purchase was being checked.  A further example of the benefits of building trust via regular face-to-face consultation led several traders to confide that “their fingers were too big to operate the [computer] keyboard”, so the timber business intermediary was able to make the necessary adaptations to the computer and then provide lessons on its use to the traders. This knowledge led the business intermediary to successfully expand the bounded rationality psychological and organisational of these traders. 
Third is leveraging industry product or service knowledge and then weaving this together with relationship building capabilities and Internet functionalities to develop a series of formal and informal rules and regulations, both online and offline. This process, which aims to expand trader behaviour filters, ultimately leading to optimized efficiency creation across the transaction, is exemplified through the dynamic pricing mechanism developed by the electricity intermediary (Table 4). Due to the rich, complex, and voluminous amount of data the Internet and business intermediary can potentially make available, information disclosure rules were developed to enhance trader decision making. For example, forecast electricity price time frames ensured bid / offer data can be updated every five minutes until two hours prior to trade and then during this two hour period updates can only be made every 30 minutes. These time frames that were decided upon after trader feedback and feed forward sessions, served to maximise the expansion of their bounded rationality filters, thereby reducing the likelihood of information overload when making final bid / offer calculations. The electricity intermediary also established trader identity disclosure rules at the point-of-sale that includes bundling data as well as ensuring trader anonymity. The business intermediary CEO reports “You can’t say lets have a look at the aggregated offers of all the generators in the lower South Island because there are only two. So you aggregate up and have South and North Island together”. In this process the intermediary manipulated the Internet transparency and bundling functionalities, thereby again expanding trader behaviour filters. The building of the MyCOMIT computer system by the electricity intermediary is another example whereby the functionalities of the Internet were woven together with rules and regulations to permit individual traders to calculate and extract personalised information for decision making purposes, thereby again expanding the trader behaviour filters.  
------------------------------------------------------------

Table 4 (about here)

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

After gathering the information strands and then weaving them together with rules and regulations and relationship building capabilities to create processes and systems, a final value-add opportunity for the business intermediary is to oversee or monitor the entire transaction process. Ultimately, the aim for the business intermediary was found to be one of continually searching for ways to prevent closure of the information gap, or what Burt (2001) refers to as a state of equilibrium being reached. A systematic and somewhat cyclic process appears to take place across all three networks through a series of formal and informal feedback and feed forward systems that identify new information sources and rules and regulations required. The Surveillance and Rules Committee exemplifies a formal system in the electricity network whereby trader suggestions led to the development of disclosure rules, permitting the business intermediary to manipulate the transparency Internet functionality to ensure trader identity for electricity sales is not published until 30 day post-sale. 
Discussion
This paper contributes to existing literature by examining how value is created in an intermediated electronic network from a socio-economic perspective. The interdependencies between the individual, the organisation, and the network work together are identified in significantly increasing the decision making process and ultimately value creation of trader organisations. The importance of the topic is twofold. First, the rational and beyond rational behaviour of individuals in decision making and how this links to the location and strategic characteristics of the information across the network that in effect keep the structural hole open had not previously been investigated. Second, a combined examination of the separate and joint brokering roles of the Internet and business intermediary had not been carried out.
A key finding is the discovery of two behavioural filters that surround and impacts upon the information flow between traders prior to their entering into a B2B (IE) network. The first filter identified is the bounded rationality filter that includes three overlapping sub-filters, physiological, psychological and organisational. This finding is based on TCE’s interpretation of Simon’s (1982) concept of bounded rationality. The second filter, the beyond rationality filter includes two sub-filters, trust and creativity.  The beyond rationality filter centres upon the work of Etzioni (1988), recognising that Simon’s (1982) interpretation of bounded rationality also includes non-rational behaviour. 
The identification of a beyond rationality trust sub-filter extends the work of social network theorists such as Burt (1982) who argue that strong relational links are more likely to be associated with high overall levels of trust and redundant information exchange. This study projects two sub-dimensions within the trust sub-filter: those of process and relational trust. High levels of relational trust were found between electricity traders who had strong prior developed links. However, process trust was found to be low in this trader group without the assistance of a business intermediary. Furthermore, the lack of process trust in this trader group was found to be associated with requirements for information from a large number of information sources, with high levels of time and source complexity, and a large number of information gaps. Interestingly, the discovery of non-redundant information gaps between traders, especially the electricity and general product traders who had prior established relationships, refutes Burt’s (1982) argument for the greater value of the broker being between those parties connected by loose ties.  

A second important finding in this study links together the individual actor to their organisation and network to provide an explanation as to why structural holes might remain open. When the discovery of the inner and outer environment information flows were combined with the identification of two strategic information characteristics – information specificity and complexity, and the two behavioural filters this impacted upon the nature and volume of the information flow between the trading parties and ultimately the extent to which the information gaps remained open. For example, when much time specific, complex information was sought at the network level from a variety of sources, as was the case with the electricity traders, together with the boundedly rational and beyond rational behavioural potential at the individual and organisation levels, these traders remained in a continuous state of having a number of structural holes remain open.    
The final key finding in this study surrounds the extent to which the Internet as sole broker, and then together with the business intermediary, can optimize trader decision making that may ultimately lead to reduced transaction costs and increased efficiencies. The Internet was found to provide increased speed, reach, richness, and transparency of information exchange to all trader groups prior to their entering a B2B (IE) network, as advocated by numerous authors (Shapiro and Varian, 1999). However, new insights highlight that the value of these individual Internet functionalities in enhancing trader decision making were bound by the nature and strategic characteristics of the information flow, and the extent of expansion or contraction of the two behavioural filters surrounding the transaction channel. Business intermediaries were then provided with the opportunity to familiarize themselves with these issues and then work toward expanding the information flow and trader behaviour filters where possible. This process draws attention to the value business intermediaries can leverage in linking together relationship building opportunities with the development of standardised rules and processes and the functionalities of the Internet. 

This study makes a unique exploratory contribution to our understanding of how participants in a B2B (IE) network might significantly increase their value position. Yet, the generalization of these findings is limited due to the bounded size and scope of the sample, with three case studies being used, all within one geographical context. Since networked trade continues to grow, especially in the electronic arena, several interesting and challenging areas arise for further research. An opportunity exists to replicate the current findings using quantitative methods. Studies could also examine the applicability of these findings to the business-to-consumer arena. Further examination of the interrelationship between the individual, the organization and the network should be made. Etzioni’s (1988) I and We concepts could be used to develop a more informed understanding of the value potential to be derived in the network setting. 

Findings in this study that investigate the link between the individual, the organization and the network from a socio-economic perspective have important implications for the field of strategy. As the discipline evolves from recognizing the value in securing product market positions for individual organisations, to leveraging the capabilities of others in pursuing their strategies, it has been suggested that the network should become the new unit of analysis. It has also been suggested that expertise be adopted as a new value driver, with the primary value source arising from, “a firm’s centrality in the knowledge network” (Venkatramin & Subramaniam, 2002, p.472). The focus in this study, on how the centralised brokering roles of the Internet and business intermediary  might significantly increase the value of the interrelationship between traders and their information requirements that ultimately leads to reduced transaction costs and increased efficiencies, provides an important step in understanding this new era.  
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Table 1. Case Study Description 
	Case Name


	Industry 


	B2B (IE) Network

Strategic Profile
	Number & Level of Informants

	M-co 

Ecomex 

EDIS


	Electricity Industry:

A highly volatile industry. Large volume of electricity exchanged on 24 hour/day basis. Highly perishable product, where supply/demand varies. Much information sought for price setting. Ideally price is determined in a dynamic system.  (9 larger traders in the New Zealand (NZ) electricity industry)
Timber Industry:

A moderately volatile industry. A perishable product that changes value depending on supply and demand. The negotiation price method is preferred. A moderate-high level of information required for decision making e.g., wood type, density, water content.

(over 5000 small  and 50 large timber traders in NZ)
General Products Industry:

Low volatility, low perishability, stable priced goods such as aluminium fittings and joinery. A moderate amount of product description information is required.

(large NZ market potential -over 500,000
	Large, Annual turnover (NZ$1.4 billion), 
5 years old

Innovation / Growth

Focus, Profitable

85% market share 
Small, Annual Turnover (under NZ $2 million

3 years old

Innovation / Growth focus profitable

10% small NZ sawmiller market share
Small, Annual Turnover (under NZ $2 million

3 years old

Innovation / Growth focus profitable

Approx 3% market share


	(5 staff)  

CEO, Management from communications, marketing, information technology and operations 

(7 traders)

(5 Staff)

Founder, CEO, Management in operations, marketing and information technology

(7 traders)

(5 Staff)

2 Founders, CEO, Management in operations, and information technology

(7 traders)


(Global Ecomex, 2001; M-Co, 2001; Personal communication with EDIS)
Figure 1.  Interrelationship - Information Flow - Trader Behaviour
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Table 2. Content Analysis: Types and Nature of Information Gaps  
	Information Gaps
	Trader Types

	
	Electricity Traders

(prior to joining  M-co)
	Timber Traders

(prior to joining  Ecomex)
	General Traders

(prior to joining EDIS)

	Outer-Environment 

‘New Markets’

Costs

‘Additional Information’

Costs


	Requires as many links as possible, all within New Zealand

search  (moderate)

Lake levels, government rules and regulations, seasonal demands

search, communication, decision making, & pricing (high)
	Requires as many links as possible, many outside New Zealand

search (high)

Timber association news, overseas buyer trends

search, communication, decision making, & pricing (moderate)
	N/A

	Inner-Environment

Costs


	Requires data on generation capacity/ buyer demand, throughout New Zealand to fix optimal price

Collation bids/offers,

Communication, decision making, 

price setting


	Requires accurate product description,

Supply/demand, to fix optimal price

Product description inaccuracy,

Collation   orders/ supplies,  

Communication, decision making, price setting
	Requires accurate product description, availability

Product description inaccuracy,

Collation   orders/ supplies,  

Communication,  decision making



	Strategic information  Characteristics 

Product Type

‘Time specificity’

‘Source Complexity’

 
	Electricity, ‘invisible’,  product that  loses identify once passed along the national grid, (High perish rate)

High 

High
	Timber,  wide quality, type range

(Moderate perish rate)

Moderate

Moderate 
	General Products, tangible, fixed in nature

(Low perish rate)

Low- Moderate 

Low


Table 3. Trader Trust Types

	Trust Levels
	Relational Trust
	Process Trust



	High
	General Product Traders

Strong prior-established relational ties

“If the culture of your business is customer focused, then you must build a high level of trust with them, because your customer is your reason for being” (Trader Participant).

Electricity Traders

Most traders known to each other, with mainly reasonably strong relational ties.

“It’s not so much that we don’t trust each other, I think everyone has a healthy respect for each other. (Trader Participant) 


	General Product Trader

“This includes having trust in the process. (Trader Participant)

	Moderate
	
	Electricity Trader
“It’s more about putting trust into the process. We don’t want to let others know our identity and equally we are not interested in theirs, it’s about maximising and arriving at a fair price that we either pay or offer for our product.” (Trader Participant) 



	Low
	Timber Traders

Some known/unknown traders, therefore a mix of strong and weak relational ties.

“Often we don’t know the traders and if we do, can we always trust them?”(Trader Participant)
	Timber Trader

“There are rat bags on both sides of the fence [in the timber industry]. You can ‘cut bad’ and you can sell bad.” (Trader Participant)


Figure 2: Value-Add Role of Business Intermediary

	Points of Sale
	
Pre-Sale
	
Point-of-Sale
	
Settlement

	Business Intermediary 

Value-Add 

Dimensions
	Identify /Gathering the Data Strands (inner/outer environment)

	
	Weaving the Data Strands together (with rules & regulations)

	
	Monitoring the Data Flow

	Business Intermediary Brokering Role
	M-CO
	
	
	
	


	
	ECOMEX
	
	
	
	

	
	EDIS
	
	
	




I.E DATA= Inner Environmental Data 
OE DATA= Outer Environmental Data 

Table 4:  M-Co Pricing System
	Business Intermediary Processes
	Pre-Purchase (Forecast prices)
	Point-of-Sale (Dispatch Prices)
	Settlement (Final Prices)



	Locate External data


	Knowledge on local consumer demand variation at 244 nodes throughout NZ taking into account transmission system outages, transmission losses, capacity constraints. Lake level data for hydro-generation

	Locate Internal Data 
	Bid/offer data from all generators and purchasers

	Based on bids/offers and metered demand volumes
	Reconciled from bid/offers/ metered demand and losses in grid

	 MyCOMIT computer system (for personalised calculations)
COMIT general  computer system (for the placing of bids and offers)
(both systems have embedded rules and regulations attached)
	Updated every 5 minutes until 2 hours prior to trade

	Updated every 30 minutes
	Published by 12 noon on day following sale

(individual traders not identified until 30 days later)

	Purpose
	Traders can plan bid/offer strategies
	Data is provided on cost of sale
	Final costs reconciled for settlement

	Extra Data Generated
	Electricity price index (7 day rolling average prices, over 4 regional areas)

Data for demand-side investment and conservation management, e.g. hydro-lake management, electricity use.
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