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Introduction


Interoperability is a property that relates to the extent to which the parts of an interdependent system work together.  These parts might be the words that together constitute a language; people that collaborate to carry out a common task; members of an organization, or the components of a network.  In each case, the parts of the system, if they are to perform their functions, must be able to communicate with one another on some common ground, or across some interface.  That is to say, they must be able to interact in accordance with a common set of rules, recipes, algorithms, or grammars.  Systems will be more or less open as well as interoperable to the extent that these rules are available and accessible, clearly spelled out, and grounded in consensus.


Achieving interoperability has become increasingly important over time.  As societies have become more complex, tasks have become more specialized and—at the same time—more interdependent. As a result, a means of greater integration has been required.  Writing over three quarters of a century ago, sociologist Emile Durkheim was among the first to observe this phenomenon.  He noted how specialization and the deepening division of labor were leading to a loss of social cohesion and control (Durkheim 1933). It was norms, he said, that held society together. Thus, for example, the growth of the Industrial Revolution went hand and hand with the development of interoperable technical parts as well as standardized, bureaucratic roles (Williamson 1951; Beniger 1986). Likewise, today interoperable systems provide an antidote to the problems of specialization and increased complexity.  


The need for interoperability will loom even larger in the future. In a rapidly expanding global economy, the division of labor will continue to deepen, with specialization taking place not only on the basis of parts and specialized components but also with respect to the underlying networking infrastructure that supports and sustains these technologies. Likewise, firms will require interoperable business platforms that allow them to extend their boundaries beyond the nation state, allocating their activities where they can best gain competitive advantage.  The shift to a service-based economy will similarly drive the need for interoperability. One need only consider the media industry. To successfully provide integrated multimedia services, firms must now be able not only to seamlessly combine their offerings but also to distribute them across a variety of interoperable technology platforms. As importantly, in an intercultural, global environment, the rules governing standard setting will themselves need to be standardized.    

What is to assure that the requisite open, interoperable standards to sustain the globally networked economy will be made available?  Notwithstanding their importance, it is by no means a foregone conclusion that adequate standards will emerge to match the demand for them.    

Why is this so?  For one thing, all standards exhibit characteristics of public goods.  Public goods are those goods whose benefits are available to everyone and from which no one can be excluded, so no one can fully appropriate the benefits.  As a result, public goods are often underproduced.
    Open, interoperable standards are especially prone to underproduction, given their ease of access and the widespread public benefits that they afford.  Whereas, in the past, governments have typically intervened to create appropriate incentives to support such pubic goods, in the global standards arena there is no single party of acknowledged jurisdiction positioned to play this role.    

Ironically, one result of this situation has been greater efforts to proprietize network standards. The enhanced economic value of network standards associated with today’s economy has led many firms to seek greater control over them in terms of how they are agreed upon and implemented.   Thus, many software manufacturers, aiming to derive maximum returns on their investments, are now patenting or copyrighting programs in their entirety.  As a result, intellectual property rights are increasingly being incorporated in IT standards specifications, allowing proprietary holders to extract what the market will bear 
 (Garcia et al 2005).   

Compounding the problem of producing open, interoperable standards is a highly complex and uncertain standard setting environment, which lacks an institutional means for integration and coordination.  This complexity and uncertainty stem not only from the nature of the technology, and the speed at which it is advancing, but also from the changing parameters of the global economy, and the rise in the number and types of independent forums in which standards are being adopted.    As Werle has noted in this regard:

In the last two decades standardization organizations (SOs) in telecommunications and information technology. ...have proliferated.  Both the globalization of markets and the blurring of technical boundaries have induced an overlap of domains of international and regional SOs.  At the same time, SOs at the national level are losing significance.  Traditional organizations have been restructured and—assisted by government—new official SOs have been created at the official level.  Most dramatic, however, have been the growth of private consortiums and forums.  Thus, official standard setting is confronted with an informal sector, the evolution of which indicates some discontent with the traditional organizations and entails an inherent potential of jurisdictional conflict (Werle 2001: 392) 

Making matters even more confusing is the advent of newcomers, such as China, which—operating according to its own lights—has yet to be fully integrated into the standard setting arena (Garcia and Burns 2006).  Given the vast numbers of disparate global standards players, each pursuing its own agenda, the task of framing an interoperability campaign, supporting and sustaining its diffusion, and generating the collective action required to bring it to closure will be very difficult indeed (O’Toole, 1997).
Notwithstanding the difficulties entailed in promoting the benefits of open, interoperable standards, a number of firms have begun campaigning on their behalf (Berkman Center for Internet and Society 2005).   Thus, for example, Sun Microsystems has sponsored numerous conferences and publications designed to foster a discussion of the benefits associated with open, interoperable standards (The Bolin Group 2003, 2004, 2005). Similarly, Oracle and IBM have worked with Harvard University’s Berkman Center for Internet and Society to develop a set of best practices that together provide a Roadmap for Open ICT Ecosystems (Berkman Center for Internet and Society 2005).  Also signaling the desire for interoperability is the gathering support for open source (Weber 2004).

Governments, too, are gaining a greater appreciation of the important role of interoperability.  One need only consider the lessons learned from the recent tragic events in New Orleans when, in the wake of Hurricane Katrina, disaster officials were unable to communicate with one another for lack of interoperable devices.  For reasons such as this, a number of governments are actively seeking to promote interoperability standards.  Thus, for example, the Chilean Government now requires that, in the course of a three-phase rollout of digital documents, all documents must conform to an open standard.  In like fashion, the Japanese government procurement regulations stipulate that, when open standards are available, they should receive priority.  In a somewhat different mode, the Indian Government has worked with their entrepreneurs to develop innovative products and services that are grounded in open architectures (Berkman Center for Internet and Society 2005).


How can one capitalize on this burgeoning support for open, interoperable network standards, and convert it into a rising tide?  It is this question that this paper seeks to address.  Specifically, this paper asks:     

How closely does the current network topography approximate one that optimizes the opportunities to bring about the types of organizational changes within the standards field that might lead to open, interoperable standards?   What are the strategic implications for those who are seeking to promote such an environment?

To answer these questions, this paper takes a structural approach
.  Conceiving of the standard setting arena as a networked field of interconnected nodes, it argues that structural variables will play a significant role in determining the prospects for change.   There have been, in fact, an increasing number of studies that demonstrate the relationship between structural variables and social outcomes. Thus, for example, Granovetter has found that weak ties among social actors are conducive to the diffusion of information (Granovetter 1973).  Similarly, Burt has shown how bridging ‘structural holes’ within a network can generate social capital in the form of resources and power (Burt 2005). Fernandez and MacAdam, for their parts, have demonstrated that, in the case of social movements, strong ties are essential for the establishment of collective action (Fernandez & MacAdam 1986). Likewise, Uzzi has illustrated how network density and cohesion are related to trust and innovation (Uzzi 1996).   

In accordance with this approach, the paper proceeds as follows.  First it characterizes the problem of promoting standards interoperability as one that entails institutional change within the organizational field of standard setting.  Next, the paper employs Everett Roger’s model of the diffusion of innovations to lay out the steps or processes that must occur in the standards context for change to be effectively brought about.  It then translates this model into structural terms, identifying the key variables and measures that can be used to assess the degree to which the topography of today’s standard setting field approximates the criteria for innovation adoption laid out by Rogers.  Next, the paper describes the choice of data used to support the analysis, the means of collecting it, and its limitations.  Fifth, the paper queries the data in accordance with the structural variables that have been identified previously.  The subsequent section analyzes the results of these queries as they relate to the paper’s research questions by comparing the structural variables in the real world map to those associated with the previously identified conditions for success.  In concluding, the paper characterizes the implications of the findings for those seeking to promote the goal of interoperability.
Institutional Innovations within the Organizational Field of Standard Setting 


To understand how the goal of openness and interoperability might best be promoted within the standard setting arena, we need first to understand the context in which standards organizations interact.  By establishing the parameters of this context, we can not only scope the problem but also assess how actors operate in this arena, and hence influence one another with respect to the adoption of novel ideas.   For these purposes it is useful to conceive of the standards setting arena as an “organizational field” and the call for greater network openness as an institutional innovation, the adoption of which occurs at the level of the entire field. 

Organizational Fields 

An organizational field is a recognized domain of human activity in which interdependent networked actors/organizations interact in accordance with an agreed upon logic or script to achieve a common objective (DiMaggio and Powell, 1991).  Bounded by shared cultural normative frameworks and a common regulatory system, organizational fields serve to provide stability for interdependent organizations that depend on, but also must compete with, one another to create markets and access limited resources.  In the course of their interactions, they develop rules of the game and ‘conceptions of control’ over a given realm of social, economic and/or political life (Fligstein 2002) that can be expressed in a definable network structure. Enjoying a certain degree of jurisdictional autonomy, organizational fields are able to construct and legitimate existing social arrangements.  

Four interrelated developments are entailed in the structuring of a field.  First, there is a growing interaction among organizations.  Next, interorganizational structures of domination and patterns of coalitions begin to appear. Third the field becomes increasingly complex having to deal with more and more information.  Finally organizational participants become cognizant of their interdependencies and aware that they are involved in a common endeavor governed by a shared set of rules (DiMaggio and Powell 1991).  Responding to a common environment as well as to each other, organizations within a field eventually become isomorphic (Meyer and Rowan 1991).

As in all governance systems, organizational fields are characterized by contests for power.  Fields are organized hierarchically, so that power is asymmetric.  It is the most powerful incumbents in the field who define the meaning of the space as well as the roles and relationships of its occupants and the rules of the game. As described by Fligstein, “Rules are not created innocently or without taking into account ‘interests” (Fligstein 2002: 28).  Incumbents can, moreover, strengthen their positions to the extent that they can link their claims to general societal understandings about how things should be done.
   Organizational fields are thus embedded in and constitutive of the broader institutional environment in which they operate.  At the same time, this institutional context serves not only to constrain organizational options; it also helps to determine and reinforce the criteria by which people develop their preferences and evaluate organizational behavior (Berger and Luckman 1967; DiMaggio and Powell 1991).  
Given this mutually reinforcing set of interrelationships, one can understand why new organizational forms are relatively rare (North 1990; DiMaggio and Powell 1991, Meyer and Rowan 1991).  Challengers to incumbents of an organizational field must not simply compete for resources based on new forms of practices; as importantly, they must reinterpret current practices in the light of an alternative institutional logic.  It is on the basis of this new logic that the flow of resources is then redirected toward the new challengers (Schwartz 1997; Mohr forthcoming).

The Field of Standard Setting

The evolution of standard setting fits well into the conceptual mold of an organizational field.  The case of the United States is especially illustrative in this regard.  As standards began to assume an increasingly important role in the economy, specialized organizations emerged to develop them.  These organizations modeled themselves in keeping not only with American social and political traditions, but also with the forms and practices of one another.  Their efforts, moreover, were legitimated by the State, which in effect delegated responsibility for standard setting to these private sector organizational entities (OTA 1992). 

The modus operandi of standard setting organizations also mirrors the characteristics of an organizational field.  Organizational actors operate both independently of, but also in conjunction with, one another.  One need only consider vendors, for example: they have major incentives to cooperate, even as they compete.  For without standards, they cannot develop their products nor grow their markets.  Moreover, insofar as the success of standards participants is contingent on one another, they all have an interest in reducing uncertainty and stabilizing their environment.  

To this end, standards bodies have developed a common set of procedures and rules of the game.  As a result, most of these organizations –whether they are trade associations, professional societies, or general membership organizations, resemble one another in significant ways.  In particular, these organizations all arrive at decisions through a process of consensus and provide some level of due process.  In addition, they all have mechanisms for participation, comment and appeal (Werle 2001).  

This governance structure has been relatively stable for more than half of a century.  It is only in the past several years—and in the wake of major technological and socioeconomic changes—that actors in the field have emerged to promote alternative ways of carrying out standards processes—first with the advent of standards consortia and more recently in the calls for mechanisms that will assure greater openness and interoperability.  It is with this latter issue that we shall concern ourselves in this paper.
Interoperability and openness as an institutional innovation

As we have seen, organizational fields are relatively conservative in their nature.  Changes in practices are typically the exception to the rule, often brought about by some structural change or perturbing event.  Because field members are interdependent and therefore well attuned to one another’s behavior, innovation approaches tend to be eventually adopted across the board at the ‘institutional’ level of the field.  For this to occur, the advocates for change must constitute a proportion of the field’s population that is either sizeable or powerful enough to induce others to adopt these practices as new, ‘rules of the game’.   

The most recent example of such a change is the rise of standards consortia (David and Schurmer 1996; Hawkins 1999; Cargill 2002).   Standards consortia emerged, in part, due to the fact that formal, voluntary consensus-based standard setting processes were not well equipped to deal with rapidly advancing information-based networking technologies.  Relying on the slow and often arduous process of consensus building, traditional standards bodies were hard pressed to keep pace with technology advance.  Thus, in the late 1980s, many vendors, discouraged by this lagging process, started to develop standards in more focused interest-based consortia.  Operating in a relatively closed environment, these groups greatly simplified the standards process.
 

Notwithstanding an intense tension between these two types of organizations, they have tended to become increasingly similar, the more that they have interacted with one another, just as organizational field theory would predict (Werle 2001).  Thus, for example, traditional SDOs, recognizing that information technology standards represent a new and unique challenge with respect to both time and the need for interoperability, have sought to streamline their procedures and speed up their processes.  The American National Standards Institute (ANSI), for example, set up a fast track program for IT standards, whereby ANSI provided accreditation for standards developed in other consortia-like forum.  Reforms were also undertaken at the international level in organizations such as ISO, which instituted a Publicly Available Specification Process, allowing standards adopted in other forums to move quickly through the ISO accepted process. 

One area in which an institutional consensus has yet to emerge is that relating to organizational changes designed to assure network openness and interoperability.  Although many laud these concepts, the definitions of openness and interoperability are still subject to considerable debate.      

Given the diversity of perspectives, one way to characterize openness and interoperability is to think in terms of idealized criteria, according to which groups may more or less adhere.  For this purpose, we have adopted the criteria developed by the Berkman Center for Internet and Society in its Roadmap for Open ICT Ecosystems.  Accordingly, standards will be considered open and interoperable to the extent that they conform to the following criteria (Berkman Center, 2005: 6)

· cannot be controlled by any single person or entity with any vested interests;

· evolved and managed in a transparent process open to all interested parties;

· platform independent, vendor neutral, and usable for multiple implementations;

· openly published (including availability of specifications and supporting material);

· available royalty free or at minimal cost, with other restrictions (such as field of use and defensive suspension) offered on reasonable and non-discriminatory terms; and

· approved through due process by rough consensus among participants.

At one end of the spectrum are companies and standards bodies that maintain a fully proprietary approach to standards development; at the other are those who conform to the criteria, and are fully open.  Most firms and standards organizations fall somewhere in between.  Furthermore, standards participants may employ different approaches depending on the technology involved and the organizational context in which they are operating.  Thus, for example, when IBM is participating in the W3C, it is located on the open side of the spectrum; in other cases, it may be situated more towards the proprietary side.


One important feature that helps determine where a firm or SDO is located on this spectrum is its policy towards intellectual property rights. For example, patents determine who can access a standard, on what basis, and for what use.  Similarly, whether or not patents and pending patents are disclosed prior to reaching an agreement on a standard will help to determine the transparency of the process.  A standard’s reliance on patents will also affect whether the standard is platform neutral and can be implemented by a variety of users and in a number of different ways.


Equally important to an understanding of a firm’s patent assets and how essential they are to a standard are a firm’s policies and practices with respect to licensing the patent rights that it holds, as opposed to exercising the right inherent in a patent to exclude others from practicing the invention.  A firm’s willingness to license its patent rights on reasonable terms can be key to next generation improvements and inventions.  Disclosure of patents and patents pending is important to openness, but a commitment to license the rights on reasonable and nondiscriminatory terms (“RAND”) is essential to implementing a standard arrived at through an open process.

No wonder, then, that it was conflicts within the field related to the intellectual property rights embedded in standards that initially provoked the call for greater openness and interoperability. The case of Rambus is a prime example of the issues involved
.  Between 1991 and 1995, Rambus, a company that designs and licenses computer memory systems, participated in the Joint Electronic Device Engineering Council’s (JEDEC) standard setting process for semiconductors.  Upon leaving the organization, Rambus acquired patents for technology that JEDEC subsequently incorporated into its semiconductor standards.  Once the standards were in place, Rambus sued Infineon, a semiconductor manufacturer, for infringement of its patents.  The court initially ruled in Infineon’s favor, determining that Rambus had intended to defraud JEDEC members by not disclosing its patents and intentionally manipulating them to fit forthcoming JEDEC standards.  However, in a surprising overturn, the Appellate Court for the Federal Circuit found Rambus not guilty of the intent to defraud.
  


Dell Computer Corporation’s approach to the development of the VL-bus was equally controversial as well as portentous of the intellectual property issues related to standard setting.  The VL-bus standard—which controls how instructions are transferred between a computer’s central processing unit and its peripherals—was established under the auspices of VESA (Video Electronic Standards Association), a consortium that sets standards for both computer hardware and software manufacturers.  VESA’s information disclosure policy requires company members to identify their existing intellectual property rights.  Although Dell certified that it had no intellectual property rights relating to a proposed standard, it did, in fact.  It was only after VESA had adopted the standard, that Dell revealed its patent in an effort to enforce it against firms implementing the VL-bus standard.  In 1996, the Federal Trade Commission brought a complaint against Dell Computer Corporation claiming that, once the standard had become widely accepted, Dell would gain an unfair market advantage.  Noting that Dell had failed to act in good faith by not identifying and disclosing its patent, the FTC prohibited it from enforcing its patent for a period of ten years. 


Such conflicts induced many standards organizations, such as ETSI, the ITU, and IEEE to reevaluate their intellectual property policies.   However, a resolution of the issues has yet to be achieved.  Standards organizations continue to be unclear about their intellectual property policies. Nor have the mounting number of lawsuits surrounding IP-related cases significantly reduced this uncertainty.   When litigation has taken place, the courts have done little to establish a legal standard: instead, their positions varied greatly from case to case.   One need only consider antitrust cases: in some instances, standards setting organizations were found guilty of antitrust violations, while in others the court deemed the same type of behavior to be “pro-competitive.”
  


Given the link between intellectual property rights and the criteria for openness in standards, we can use intellectual property policies as a proxy measure of where a standards firm, organization, or field is located on the spectrum characterizing openness.  Using this measure, we can see that, to date, there is little consensus as to the value of, or way to achieve, greater network openness.  Hence, the liberalization of intellectual property policies within standards organizations can be conceived of as an organizational innovation
 that is still at the very formative stage in the adoption process. To anticipate the likelihood of this innovation being institutionalized within the standards setting field, we need to look more closely at the diffusion process itself as well as the structural variables that underlie each stage of it.  

The Diffusion Process


To characterize the diffusion process, we can begin by looking at Everett Roger’s well-known model.  According to Rogers, diffusion is “the process by which an innovation is communicated through certain channels over time among the members of a social system” (Rogers 1995: 10). This rendering serves our purposes in a variety of ways. Most importantly, because it views diffusion as a communication process among actors, who are networked together and make interdependent decisions with respect to the adoption of an innovation, it is amenable to a structural analysis that focuses on communication flows and the relationship among actors
.  As well, insofar as Roger’s model locates these actors within an institutional environment—the social system—it allows us to view the diffusion of an organizational innovation related to promoting openness as it might unfold within the specific context of the standard setting field.     



According to Rogers, innovations are not adopted all at one stroke.  To the contrary, adoption is a process that takes place over time, and in the course of five different stages, each of which is a social process that involves actors interacting with others. In phase one, for example, actors learn from others about an innovation, gaining some initial information about what it is and how it works.  In phase two, actors are either persuaded by others of the benefits of the innovation or not, depending on the attitude that they develop in the course of their experiencing the innovation.  The third phase occurs when actors make a decision as to whether or not to accept or reject the innovation.  Phase four, in Roger’s model, entails the decision by actors to implement an innovation—that is, to put it into practice.  In the final phase, phase five, actors will either confirm or reverse a previous decision (Rogers 1995: 161).  


In Roger’s model, a number of factors play a role in determining whether or not the diffusion of an innovation eventually takes place and the speed at which it occurs.  Equally important, the type of impacts that these factors have is related to the phase in the process with which they are associated.  Take communication channels, for example.  As Roger’s points out, whereas mass media channels are effective in the initial ‘learning’ phase of the process, peer-to-peer ties are more important in the persuasion and decision making phases.  Likewise, whereas in the initial phase of awareness, contacts among heteropholous groups
 are most productive in generating information about an innovation, interactions among homophlous groups are more effective in the later phases of adoption when people develop more emotionally charged attitudes about an innovation (Rogers 1995: 169).  


Rogers also relates the success and speed of the diffusion process to the attributes of innovations and those who advocate and use them.  Thus, he argues that innovations are more likely to be adopted to the extent that they have a relative advantage; are compatible with existing norms and prior ways of doing things; are non-complex; trialable; and observable (Rogers 1995: 207). Potential users are also categorized according to their innovativeness—innovators, early adopters, early majority, late majority, and laggards—with each category being linked to specific social and economic attributes.  Thus, according to Rogers, early adopters tend to have higher status, wealth, levels of educational achievement, social mobility and are more cosmopolite than are later adopters (Rogers 1995: 269).  Similarly, Roger’s describes change agents as being more cosmopolite and educated then the average potential user, as a result of which they tend to associate with innovators. 


Structural Variables

Most important in Roger’s work for the purposes of this paper is his discussion of the structural characteristics of the social network that work to promote diffusion—that is to say, how actors must be positioned to communicate with one another with the greatest effect throughout the course of the diffusion process.   One need only consider, for instance, Roger’s comparison of the effects of homophlous and heteropholous relationships.  As he notes:  

Homophily and effective communication breed each other.  But heteropholous communication has a special information potential even though it may occur only rarely.  Heteropholous networks’ links often connect two cliques, thus spanning two sets of socially dissimilar individuals in a system.  These heteropholous interpersonal links are especially important in carrying information about innovations, as is implied in Granovetter’s (1973) strength of weak ties. Homophily accelerates the diffusion process, but limits the spread of an innovation to individuals connected with the same network (Rogers 1995: 286)


Subsequent authors have enhanced Roger’s model by focusing more directly on structural variables.  Much of their research centers around three aspects of the diffusion process, each of which can be related to a compressed version of Roger’s model.    Accordingly, we reduce the diffusion process to three phases, which incorporate all aspects of Roger’s model.  These include the phase of: 1) information dissemination, which we equate with the first phase of Roger’s model; 2) influence, which we associate with the persuasion and decisions making phases of Roger’s model; and 3) collective action, which we link to the implementation and confirmation phases of Roger’s model. In turn, each of these can be related to a specific type of network tie, defined here as a structural variable.  As described by Oliver and Meyers:


As we dig into the mechanism of diffusion, it is important to specify

the different kinds of ‘network’ relations that are involved in different kinds of diffusion . . .There are at least three distinct (although related) processes that occur through network ties: communication, influence, and joint action.  The relationship among these processes is somewhat hierarchical.  A communication tie provides a basis for disseminating information that has occurred.  An influence tie provides a basis for one actor to affect the opinions or actions of another actor; influence requires communication but involves additional social processes beyond more communication.  Joint action may be considered an extreme case of influence, in which initially separate actors come to make joint decisions and act in concert.  Influence requires communication, but not all communication entails influence.  Joint action requires both communication and influence (Oliver and Myers 2003: 176)


The revised model follows, along with the structural variables associated with each phase of the process.  These variables are discussed and operationalized below.  We argue that, to the extent that these variables have high values, the structure of the standards setting field is more amenable to the diffusions of innovations, such as promoting network openness and interoperability.   
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Diffusion of Information


As Rogers points out, the diffusion of information about an innovation is central to the diffusion process.  Viewed from a structural perspective, diffusion of information is most likely to take place the greater the number of ‘weak ties’ in a network that are capable of bridging gaps among densely connected clusters. (Burt, 2005; Rogers 2005; Granovetter 1973). Weak ties, according to Granovetter, are links associated with limited interactions, measured in terms of time spent, emotional intensity, intimacy (mutual confiding), and reciprocal services (Granovetter 1973: 1361).


The rationale underlying this perspective is that people who are in closed networks, or clusters, are tightly linked through strong, reciprocal ties.
  As a result, the views they hold and the information they possess are likely to be the same—that is to say redundant.  At the same time, social pressures among the members of the cluster to maintain the status quo is likely to inhibit the acceptance of new, innovative ideas (Burt, 2005; Rogers, 2003; Granovetter 1973).  In contrast, members of different network clusters are likely to possess diverse information and ideas.  Thus, those who bridge the gaps or, as Burt defines them, structural holes
 will likely garner new and, for that reason, highly valuable information (Burt 2005; Tsai, 2001). As Rogers has described it:

Our intimate friends are usually friends of each other’s forming a close-knit clique.  . . .Such an ingrown system is an extremely poor net in which to catch new information from one’s environment.  Much more useful as a channel for gaining such information are the individual’s more distant (weaker) acquaintances: they are more likely to process information that the individual does not already posses (Rogers 2005: 54)


Information in a network will also be redundant, and hence less valuable, to the extent that the individuals who constitute the nodes in the network are ‘structurally equivalent.’  People are structurally equivalent when they “have similar relations to external groups such as a functional category in a company or an industry in the economy” (Burt 2005: 11).  Under such circumstances, individuals are likely to have similar perspectives not only because they have equivalent experiences but also because they have links to the same people, and hence are subject to the same information (Knoke, 1990: 11).  A bureaucracy is a classic example of a network that is high in structural equivalence (Burt 2005).  Accordingly, as Burt notes, when there is a tight bureaucracy connecting persons in separate clusters, there will be less innovative information available (Burt 2005: 20).   


To measure the likelihood that the diffusion of information will occur within the standard setting field, we run an analysis on our data, which is described below, to determine whether there are a high number of bridges across structural holes in our standards universe. We consider the number of bridges to be high to the extent that they exceed the average. We contend that the higher the number of bridges crossing structural holes, the more likely information about an innovation will diffuse throughout the standard setting field.  

Influence 


Influence is a matter of persuasion.  More specifically, it can be described as a communication process in which actors employ information to alter others’ perceptions and beliefs. (Knoke 1990: 13).   As such, influential actors are essential to the successful diffusion of an innovation, which requires that, over time, a growing number of people become committed to a new idea.  In keeping with this perspective, Oliver and Meyers identify influence as the primary means by which persuasion and decision making take place within the diffusion process.  As they note, “An influence tie provides a basis for one actor to affect the opinions or actions of another actor; influence requires communication but involves additional social processes beyond mere communication” (Oliver and Myers, 2003: 176)


How, by whom, and in what manner is influence exercised?  According to Rogers, change agents are essential to the process.   Having links to the world outside a cluster, or group, they are generally speaking the carriers of new ideas.  At the same time, to the extent that they also have ties to well-connected members within the group—the opinion leaders—they can extend their influence more broadly.  

Similar to Roger’s change agents, Knoke ‘s influential actors are those who are prominent in terms of their centrality in the network.  As he writes, 

Centrality prominence in a communication network is synonymous with influence.  Actors who are connected to other prominent actors gain power through their positional ability to tap into larger stores of useful political information.  Persons on the periphery, or whose direct and indirect ties link them mainly to other marginal actors, will encounter inadequate quantities and qualities of information.  They are relegated to uninfluential locations (Knoke, 1990: 13).     

Centrality is linked to influence in other ways as well.  As Marwell and Oliver have pointed out, central actors are more influential because—given their numerous ties—they not only know whom to target, they also can do so at the lowest cost (Marwell and Oliver 1988).   Equally important, according to Burt, structural equivalence, which is associated with centralization and hierarchy, is an important determinant of influence within a network (Burt 1987).  

Building on this literature, we measure influence by looking at centrality in the network (Freeman 1978/9).  We argue that achieving a critical mass of actors in the standards field who are committed to a new organizational innovation requires that there be a significant number of actors who can exert influence.  We consider the number of actors to be significant when the degree value of centrality associated with every actor is above the average. 

Collective Action


For the diffusion of innovations to take place at the institutional level throughout an organizational field, individuals must not only be personally convinced; they must also be willing to make the effort to come together to achieve a collective goal. Achieving such collective action is often problematic, however.  To begin with, collective action is costly:  the costs include not only those entailed in bringing actors together and coordinating their activities, but also in setting up a governance structure and maintaining it over time (Gulati and Singh, 1998; Litwak and Hylton, 1962). Compounding the problem of cost is the fact that, in a group environment in which everyone can access the benefits, individual actors have an incentive to free ride, leaving it to others to do the job (Olson 1971; Cornes and Sandler 1986).  

Because individual decisions are contingent on the behavior of others, network structure is an important determinant of collective action.  In this regard, most analysis would agree that individuals will arrive at collective action more rapidly to the extent that they are organized in densely connected closed groups, or clusters.  Characterizing a cluster, Burt points out: 

The defining feature of structure is clusters of dense connections linked by occasional bridge relations between clusters . . .. The clusters are associated with events that bring people together such as involvement in the same project . . . These events create a ‘homophily’ bias in networks, which means that relations are more likely to be between people who share socially significant attributes (Burt 2005: 12)

The arguments favoring clusters as a key variable in the diffusion process are as follows.  For one, because actors are strongly connected within a cluster, innovative-related information and the influence that is associated with it can travel quickly from an initial seed location along a series of multiple paths (Krackhardt 1992).  As importantly, because clusters are comprised of like-minded people, actors in a cluster tend to reinforce each other’s behavior, even to the point of generating a common identity (Burt 2005, Passey 2003). As a result, they are inclined to act collectively (Burt 2005).    Close knit groups also give rise to norms of behavior that serve to reduce opportunism and enhance trust.  Because group activities are more transparent actors can more easily witness the participation of others and therefore be assured that their own contributions will be effective and equitable, two important determinants of collective action, according to Gould (Gould 1993).


Following this line of reasoning, we argue that the existence of clusters in a network that may have low average density constitutes a significant factor in facilitating collective action.  To measure clustering, we look at hierarchical clustering in UCINET. This function determines the number of clusters in the whole network.   


As Oliver and Myers make clear, these three processes—information dissemination, influence, and collective action—are related to one another in a hierarchical fashion, so that each step in the process assumes the extension of previous processes.  Looking at these processes in their entirety, we can see that they add up to what Burt characterizes as ‘structural autonomy.’ As Burt describes it:    

A structurally autonomous group consists of people strongly connected to one another, with extensive bridge relations beyond the group.  A structurally autonomous group has a strong reputation mechanism aligning people inside the group, and a strong vision advantage from brokerage outside the group.  They have a creative view of valuable projects, who to involve, and they work together to make it happen (Burt, 2005: 141). 

To the extent that the network replicates this situation it is likely to greatly enable the diffusion of innovations.

 Methodology
Data Description


To look at diffusion, influence and collective action from a structural perspective, our first task was to bound the universe of our analysis.  Our aim was to generate a sample of the sector of the standards field working in the area of IT interoperability.  To this end, we gathered data through a questionnaire sent out to standards experts and scholars.  We selected the interviewees based on their having contributed to a major body of work on standards setting, entitled Standards Edge
. We chose this set of respondents because all of the authors were knowledgeable enough about standards to have been included in the volumes, and because the database was readily available, so the work could be easily replicated.  To analyze the data we used UCINET, a widely employed social network analysis software.


In our survey, each respondent was asked the following question: 

If you had to choose the top ten standard setting efforts within the last five years that relate to IT interoperability, what would they be?


We received 58 responses.  Eleven of these were disqualified because they referred to a technology or product rather than to a standard.  This gave us a total to 47 standard efforts.  These standards efforts and the standards organization to which they were affiliated were then correlated, allowing us to develop an affiliation matrix that mapped the standard organization to the efforts. Once we had correlated these, we searched each organizational website to identify the active participating members from technical committees or, in some cases, technical architecture groups (TAGs) who had been involved in the standard setting effort. This yielded a second affiliation matrix that mapped the technical committee members on the Y-axis to the standards organizations on the X-axis.  
Limitations of the Data set:

We were somewhat disappointed with the results of our survey.  We had anticipated that there would be greater convergence about which standards were the most critical interoperability standards.  Instead, we received many diverse answers, so we had no basis for collapsing them into a smaller number. We were also somewhat concerned lest the results might be biased insofar as respondents may have prioritized standards efforts in favor of those in which they participated.   In the end, we included all the respondents’ choices in our analysis. 

Additional problems occurred in identifying members of the technical committees.  For example, some organizations, such as ETSI, have privacy policies that prevent membership information from being made publicly available (even for published standards that are freely available online
).  Other organizations, such as the DVD Forum, required that the data remain anonymous in order to protect the members’ privacy. To adjust for these problems, we reduced the dataset further from 47 to 40. 

Data Analysis 


Using UCINET, we tested the data for possibilities for information diffusion through overall density and brokerage; influence through centrality; and collective action through clustering.

Density


Density was calculated to determine how close-knit the entire network is with respect to ties. We used the density function (under cohesion) in UCINET to calculate the average density of the network from a structural perspective. A lower value would indicate that the network has weak ties. The overall density of the entire network is only 0.1828 as compared to the highest possible value of 1. This means that, even if the network exhibits a large number of ties, they are weak ties.  However to foster dissemination of information the ties must cut across structural holes. To analyze such bridges we tested the data using the brokerage function in UCINET.


Brokerage:


To determine the extent that actors can capitalize on structure, we measured the number of bridges that extended out from the various clusters within the standards universe, using the UCINET “brokerage” function.  The brokerage function requires assigning attributes to actors. In our case, we divided our data into three groups: corporations, government bodies and university researchers by creating an attribute file in UCINET and then running the attributes with the adjacency matrix through the brokerage function.  


The key determinant for brokerage is the amount of times the actor served as a “gatekeeper” in the network. Gatekeepers are those actors that have a high degree of betweenness allowing them to disseminate information from their group to members of another group and vice versa.  To test how much brokerage opportunity the network has, we calculated the average number of times the actors are gatekeepers and divided it by the total number of members in the respective networks. 

Centrality:

To identify actors that have high enough levels of influence required for persuasion, we used Freeman’s Degree Centrality measure.  Freeman’s degree centrality measure is based on the number of ties that an actor has in a network.  This centrality measure shows where power in the network lies because it measures the number of contacts, and hence the ability to propagate the flow of information to others in the network.  The more ties an actor has, the more actors he can influence, and the more prestigious he becomes (Knoke 1990). 

Clustering

 
To measure clustering, we look at hierarchical clustering in UCINET. This function determines the number of clusters in the whole network.  As noted above, clustering is a condition required for collective action.

Findings

Density and Brokerage:

As already noted, the average density of the entire network is 0.1828. This means that the existence of weak ties in this network is very high. To see if these weak ties bridge gaps that may exist in the network, we used the brokerage function. 68 out of the 1082 actors are gatekeepers, which represents only 6.2% of the network. Thus whether or not actors play a major role in diffusion will depend on how influential they are as measured by centrality.

 Centrality:


Actors with influence are central in the network. In the case of the standards network the central actors are also brokers. This means that they are very well situated to diffuse information and influence people to adopt new ideas. The top actors that had the highest degree measures were countries such as Germany, Sweden, the Netherlands and Korea. The corporate sector was well represented by Sun, Nokia, Microsoft, Hewlett-Packard and Cisco. The mean degree of the network was 197.419. Out of 1082 actors, 535 have a degree that is higher than the mean degree representing 49.49% of the entire network. Thus we see that a sizable portion (almost 50%) of the standards universe is in a position to exert influence and allow for the diffusion of innovation. This is a very important finding because if half the network, which consists not just of consortia members but also traditional SDO members, is in a position to disseminate information to actors in the network then the network is highly amenable to actors cutting across their own clusters to disseminate information across gaps.

Clustering:


When the data was tested for clustering, we found 28 clusters in the network. This result means that, although the average density of the network may be low at 0.1828, there is still opportunity for collective action because the presence of clusters implies that there is interaction between small groups of actors in the network, which is essential for the development of trust, transparency and a common identity.  All of these conditions are important to support collective action. 

Strategic Implications


As previously discussed, the structural characteristics of the standard setting field are conducive to the diffusion of organizational innovations that might support the promotion of openness and interoperability.  However, to contend that the system is amenable to change does not explain whether and how such change might be instigated and carried out (Stevenson and Greenberg 2002).   As Emirbayer and Goodwin have pointed out, “Eventually one must show how concrete social processes and individual manipulations shape and are shaped by structure” (Emirbayer and Goodwin, 1994: 1427). To this end, we need to situate the process of the adoption of organizational innovations designed to enhance interoperability within the institutional and situational context of the present standards setting field.  
Sorting Out Strategies
Stevenson and Greenberg (2002) provide a framework for thinking about how structural variables and situational/institutional variables might be integrated with one another to provide a framework for thinking about strategic choices.   As the authors note, strategies can be differentiated according to their costs and expected gains.  Hence, assuming that standards participants are rational actors, they will weigh their options based not only on their structural positions in the field (that is to say, the resources at their disposal), but also with respect to how they interpret the costs and benefits associated with a given strategy.   According to the authors, given a particular structural position, the costs and benefits associated with different strategies are determined by two major factors: 1) the ‘political opportunity structure’ (the amenability of the political situation to the proposed change); and 2) the extent of agreement and opposition to the proposed change within the relevant organizational field (Stevenson and Greenberg 2002).   

Stevenson and Greenberg examine possible strategies for those actors at the center of the network and those at the periphery.  They then weigh the costs and benefits of each.  The authors make the case that, even though peripheral actors are disadvantaged, there are more opportunities for them to exert agency than has previously been believed (Stevenson and Greenberg 2002) 

Let us consider first the advantages of the central actor’s position.   Given the centrality of their positions, central actors can try to pursue a low cost strategy, making a direct appeal to decision makers in the political realm.  They have the connections to do this.  The total cost of the strategy will depend, in part, on whether other central actors agree with them.  If such is the case, these advocates for change will not have to spend resources negotiating with potential allies.  In this instance, their chances of success, and the size of their benefits, will depend primarily on the second variable—how receptive political decision makers are to their ideas.   On the other hand, if a group of central actors must build alliances, they will likely incur higher costs and suffer a loss of benefits to the extent that they need to dilute their message, and perhaps even lose control over it, in order to expand their base.  It is important to remember, however, that, at the same time, the costs of a political campaign will be less, if they can be spread across a number of allies (Stevenson and Greenberg 2002).  Moreover, the likelihood of benefits is greater because political actors will be more likely to respond favorably to proposed changes, if the lobbying group is not only large and influential, but also can present a united front (Pfeffer and Salancik 2003). 

Although peripheral actors face a greater set of challenges, they do have options.  The problem for peripheral actors is that they are typically few in number and lacking in the connections needed to make allies and build a successful campaign.  Thus, taking action will not only be more costly; it will also be more risky.   Under the circumstances, perhaps the best strategy for peripheral actors is to seek out specific allies within the central group, who share their perspectives but who lack adequate support within the central group to move forward on their own.   Although this strategy provides peripheral actors a path of action, its outcome is quite unpredictable.  To build an effective alliance, which can neutralize the opposition within the field, as well as gain broad based political support, the advocates for change will have to create a narrative that raises the issue to a higher level—that is to say, from a local to a national affair.  This narrative must not only undermine the legitimacy of the present way of doing things; it must also resonate with the historical goals and institutional norms of the field as well as the larger political environment.   (Stevenson and Greenberg 2002: Mohr forthcoming).  Thus, for example, the open source movement, in competing with Microsoft, emphasized the democratic aspects of its process, whereas Microsoft, in its counterattack, claimed that open source is un-American and anti-capitalist.  But it is important to note in this regard the danger of appealing to a higher set of values; government may use the opportunity to expand the discussion well beyond what was originally intended, with the entire organizational field being restructured as a result.   

Whether a campaign is conducted by peripheral or central actors, the acceptance of new processes and procedures, such as those that promote openness and interoperability, will be most likely when an organizational field is undergoing crisis, and network relations are themselves subject to change (Berger and Luckman 1967).  During such periods, few need to be convinced of the existence of a problem.  Equally important, when the field no longer meets performance expectations, participants will be more open to new ideas.  The major challenge for advocates at this point will be in convincing others that the solution that they propose is the most appropriate means of dealing with the problem.  

Promoting organizational innovations to foster openness and interoperability in the standard setting field. 

Earlier, we have seen that, from a structural perspective, the standard setting field is amenable to adoption of organizational change.  It is comprised of clusters that are linked by weak ties that cut across structural holes, a situation that facilitates the diffusion process.  Whether or not specific actors in the field can take advantage of this situation to promote organizational innovations that provide for openness and interoperability, will depend not only on their position in the network but also on the degree of consensus within the field about the issue and the political opportunity structure of the larger institutional environment in which the standards field is embedded.

As explained above, to assess the attitudes of participants in the standard setting field with respect to openness and interoperability we used a proxy measure—their positions on the role of patents in standards.   Based on this measure, we concluded that there is a significant lack of consensus about what it means to have open, interoperable IT networks, as well what kind of organizational rules and procedures are required to promote them.  A recent survey conducted by Peter Lord as part of his master’s thesis, “Risky Business: The U.S. Software Industry’s Perspective on U.S. Government Engagement on the Process of Standard Setting,” reinforces this conclusion. (Lord 2007).  

Although Lord did not focus in his thesis on the issue of interoperability and openness per se, his analysis sheds light on whether or not participants in the standards field believe it is operating up to par and/or whether or not it is in crisis, and would benefit from greater input and support from government.  Survey participants were drawn from the Information Technology Industry Council’s Standards Policy Committee.  Eleven individuals, out of a pool of 15, responded.  With rare exceptions, respondents were agreed that, although the standards field is undergoing major changes, the change is manageable given the existing rules of the game.  Moreover, respondents saw little need for the government to get involved (Lord 2007).  Given these results, it is fair to conclude that the central actors in the US standards field would not be willing to bear the costs to undertake a campaign on behalf of openness and interoperability when they see so little benefits. 

The political opportunity structure in the United States is likewise unfavorable for change.  In fact, apart from questions of anti-trust, government officials have tended to refrain from becoming involved in standard setting issues.  While stepping in on rare occasions—such as the pursuit of war, or to protect human safety in the environment—the Government has consistently supported the right of standards actors to look after their own affairs.  Thus, in 1982, the Government promulgated Circular A-119, an executive order requiring government agencies to use ‘voluntary standards’ whenever possible.  This order was codified in the national Technology Transfer and Advancement Act of 1995 (NTTAA).  Given such a long historical legacy and the institutional lock-in that is associated with it (North 1990), it is unlikely that government will take steps to improve the prospects for openness and interoperability absent a concerted promotional effort by the IT industry itself, or some event or crisis that link standard setting to other major social issues.   

One remaining strategy for advocates, therefore, is to make these linkages.  To do so, they will need to extend their networks across traditional boundaries of the standard setting field further into user communities and members of civil society.  Thus, for example, advocates for organizational change might work together with the increasing number of people and groups who, concerned about the performance of the patent system, are seeking reform (Hedlund, 2007).  One must keep in mind, however, that there are dangers to such an approach.  As issues become linked together in the government realm, there are more stakeholders, with distinct interests and perspectives, to be accommodated.  As the process becomes more and more complex, the outcome will be less and less predictable and subject to many unintended consequences (Axelrod 1999). 

References
_____________In the Matter of Dell Computer Corporation, Docket No. C-3888 Decision and Order (United States of America Before the Federal Trade Commission. 1999).

__________Hurricane Katrina: Lessons Learned Chapter 5: Public Communication http://www.whitehouse.gov/reports/katrina-lessons-learned/chapter 5 html

________ Rambus, Inc. v. Infineon Technologies, 318 F. 3d 1081(United States Court of Appeals for the Federal Circuit 2003; Rambus, Inc. v. Infineon Technologies, 164 Supp. 2d 743 (United States District Court for the Eastern District of Virginia, Richmond Division 2001).
Axelrod, Robert. 1999. Harnessing complexity: Organizational implications of a Scientific Frontier. New York.  The Free Press.
Berg, S. (1989).  Technical standards as Public Goods: Demand incentives for cooperative behavior, Public finance quarterly. 17: 35-54.

Beniger, James. (1986). The control revolution: technology and the information origins of the information society. Cambridge; MA: Harvard University Press. 
Berkman Center for Internet and Society. 2005. Roadmap for Open ICT Ecosystems. Cambridge. MA. 

Burt, Ronald. 1987. Social Cohesion and Innovation: Cohesion Versus Structural Equivalence.  The American Journal of Sociology. 92(6): 1287-1335. 
Burt, Ronald. 2005. Brokerage and closure: An introduction to social capital. NY: Oxford University Press.

Cargill. C. 2002. Uncommon Commonality. The Standards Edge(Ed.). S. Bolin.  Ann Arbor MI: Bolin Communications.
Cornes, R & Sandler. T. (1986). The theory of externalities, public goods, and club goods.  New York, NY: Cambridge University Pres.  
David, P. A. & Schurmer M. (1996).  Formal standard-setting for global telecommunications and information services: Towards and institutional regime transformation.  Telecommunications policy. 20(10): 789-815.
Davis, Gerald F. & Grave. (1997 July).  Elite networks and elite governance changes in the 1980s.  The American Journal of Sociology. 193(1): 1-37.
DiMaggio, P. J. & Powell, W.W. (1991). The iron cage revisited: Institutional isomorphism and collective rationality in organizational fields.  In W. Powell & P.J. DiMaggio (Eds.). The new institutionalism in organization analysis.  Chicago, Illinois: University of Chicago Press. 
Durkheim, Emile. (1933). The division of labor in society. New York: Macmillan. 
Emirbayer and Goodwin. (1994. May). Network analysis, culture, and the problem of agency. 
The American Journal of Sociology 99(6); 1411-1454.
Fernandez, M. & McAdam, D. Summer 1988. Social networks and social movements: multiorganizational fields and recruitment to Mississippi freedom summer. Sociological Forum: 357-382.  

Fligstein, N. (2001). The architecture of markets: An economic sociology of twenty-first century capitalist societies.  Princeton, NJ: Princeton University Press. 

Freeman, Linton C. 1978/9. Centrality in Social Networks: Conceptual Clarification.  Social Networks. 1: 215-139. 

Garcia, D. L., Leickly, & Wiley, S. (2005) Public and Interests in Standard Setting: Conflict or Convergence.  In S. Bolin (Ed.). The Standards Edge” Future Generation (pp, 117-139).  Ann Arbor: Bolin Communications. 

Garcia, D. Linda and Burns, Kelsey. 2007. Globalization, developing countries, and the evolution of international standard setting communities of practice. In S. Bolin (Ed.). (forthcoming)
Gomes, L. (2004, August 23). Patenting good ideas could hurt companies rather than aid them. The Wall Street Journal.  p. B1.

Gould, Roger V. (1993 April). Collective action and network structure. American 
Sociological Review. 58: 182-196.

Granovetter, Mark. (1973. May). The strength of weak ties. The American Journal of Sociology. 78(6)” 1360-1380. 

Gulati, E. & Singh, H. (1998). The architecture of cooperation; managing coordination costs and appropriation concerns in strategic alliances. Administrative Sciences Quarterly. 43(4): 792-    . 

Hanneman, Robert A. and Mark Riddle.  2005.  Introduction to social network methods.  Riverside, CA:  University of California, Riverside (published in digital form at http://faculty.ucr.edu/~hanneman/ )

Hawkins, R. (1999). The rise of consortia in the information and communication technology industries: emerging implications for policy.” Telecommunications Policy 23(2): 159-173.

Hedlund, Julie A.  2007. Patents Pending: Patent Reform for the Innovation Economy. Washington DC. The Information Technology and Innovation Foundation.
Kindelberger, C. Standards as public, collective, and private goods. Kylos. 36, 377-395.

Knoke, D. (1990). Political networks: The structural perspective. Cambridge; UK:  Cambridge University Press. 

Krackhardt, David. 1992. The strength of strong ties: The importance of philos in organizations.  In Nitin, Nohria and Robert Eccles (Eds.). Networks and organizations: Structure, form, and action. Cambridge, MA: Harvard Business School Press. 
Laumann, Edward O. and Franz Urban Pappi. 1976. Networks of collective action; A perspective on Community Influence Systems. New York: Academic Press. 
Litwak, E. & Hylton, L. (1962). Interorganizational Analysis: A Hypothesis on Coordinating Agencies.  Administrative science quarterly 6: 395-420.

Lord, Peter, 2007. Risky Business: The U.S. Software Industry’s Perspective on U.S. Government Engagement in the Process of Standards Setting.  Masters Thesis.  Washington DC.  Georgetown University. 

Oliver, Pamela E. & Marwell, Gerald. (1988. May) The paradox of group size in collective action: A theory of critical mass II.  American Sociological Review. 53 (1): 1-8. 
Mansfield, Edwin. 1970. Microeconomics Theory and Application. New York, NY: W.W. Norton.

Meyer J. W., & Rowan, B. (1991).  Institutionalized organizations: Formal structure as myth and ceremony.  In W. Powell & P. J. DiMaggio. (Eds.). The new institutionalization in organizational analysis. Chicago, Illinois: University of Chicago Press.  

Mungovan, T. W. and Papastavros, N. G. 2004. Utmost caution; the standard of conduct for SSO participants. The Intellectual Property Strategist. 10 (5) : 3.

North, Douglass. (1990). Institutions, Institutional Change, & Economic Performance. Cambridge; New York: Cambridge University Press. .   
Oliver, Pamela & Meyers, Daniel J. (2003). Networks, diffusion and cycles of collective action. In Mario Diani & Doug McAdam (Eds.). Social movements and networks: Relational approaches to collective action. New York: Oxford University Press.

Olson, Mancur. 1971.  The logic of collective action: public goods and the theory of groups. Cambridge, MA: Harvard University Press.
O’toole, Lawrence, Jr. (1997 (May). Implementing public innovations in network settings. Administration and Society. 29: 115-138.

Passy, Florence. 2003. Social Networks Matter.  But How? In Mario Diani & Doug McAdam. (Eds.). Social movement and networks: relational approaches to collective action. New York: Oxford University Press.

Pfeffer, Jeffery & Gerald R. Salancik. 2003. Stanford: CA. Stanford University Press. 

Stevenson, William B. & Greenberg. (2000, December). Agency and social networks: Strategies of action in a social structure of position, opposition, and opportunity. Administrative Science Quarterly. 4: 651-678.

Schwartz, D. (1997). Culture and power: The sociology of Pierre Bordieu.  Chicago; Illinois: University of Chicago Press. 
Tsai, W. (2001).  Knowledge transfer in interorganizational networks: Effects of network position and absorptive capacity on business unit innovation and performance. Academy of Management Journal. 44(5): 996-1004.
U. S. Office of Technology Assessment. (1992). Global Standards: Building Blocks for the Future.  Washington DC: U.S. Government Printing Office. 

Uzzi, Brian. (1996). The source and consequences of embeddedness for the economic performance of organizations: The network effect.  American Sociological Review, 

Williamson, H. F. (1951). The growth of the American economy (2d ed.). New York, NY: Prentice-Hall.

Weber, Steven. 2004. The success of open source. Cambridge, MA: Harvard University Press.

Werle, R. (2001). Institutional aspects of standardization—jurisdictional conflicts and the choice of standardization organizations. Journal of European Public Policy, 8(3), 392-410.






�  Pure public goods will not be produced privately.  There are only a few pure public goods, one example being national defense.  Other goods, like education and standards, are impure public goods.  These combine aspects of both public and private goods.  Although they serve a private function, there are also public benefits associated with them.  If decisions about impure public goods are made in the market, on the basis of personal preference alone, the public benefits associated with them may not be efficiently produced or equitably distributed (Mansfield 1970) 


� Commenting on this problem, Lee Gomes notes, for example: “Even worse is the emerging legal black art of patent blackmail.  There are millions of patents out there, any of which can be bought or sold like used cars. . . . .Some law firms have found a great moneymaking scheme: buy a general and vague patent, then mail boilerplate notices of infringement to a few hundred companies.  If only a small percentage agree to pay a license fee, rather than risk expensive litigation, you’ve made a lot of money for little work.”   (Gomes, 2004, p. B1.).


� 	A social structure is a stable order or pattern of social relations among positions, consisting of the set of direct and indirect connections between the actors occupying these different social positions (Laumann and Pappi, 1976: 6)





� Characterizing Bordieu’s perspective on this subject, Schwartz notes: Both the dominant establishment and the subordinate challengers, both orthodox and heterodox views, share a tacit acceptance that the field of struggle is worth pursuing in the first place. . . Challengers and incumbents share a common interest in preserving the field itself, even if they are sharply divided on how it is to be controlled—referred to as the doxa.  Entry into the field requires the tacit acceptance of the rules of the game, meaning that specific forms of struggle are legitimated whereas others are excluded (Schwartz, 1997: 125)


� 


	For example, unlike traditional standards organizations consortia are not bound by rules guaranteeing openness and consensus.  Membership is generally restricted to those willing to pay a significant fee.  Because of this exclusivity, these consortia often replicate the dynamics of the market; participants invest in the process because of an anticipated “payoff.” 
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�  According to Rogers, “an innovation is an idea, practice, or object that is perceived as new by an individual or other unit of adoption” (Rogers, 1995: 14).


�  As Roger’s points out, the structure of a social system can either facilitate or impede diffusion.  Citing Katz (1961), he writes; “ It is as unthinkable to study diffusion without some knowledge of the social structure in which potential adapters are located as it is to study blood circulation without adequate knowledge of the veins and arteries (as cited in Rogers 1995:25)


�  Homopohily is the degree to which pair of individuals who communicate are similar, whereas heterophily is the degree to which pairs of individuals who interact are different in certain attributes.  


�  According to Burt, the network is closed around a relationship between two people to the extent that the people have no contacts through whom they are not indirectly connected.  Where a set of people are connected to one another by strong direct or short indirect connections, [he] refers to the set as a cluster, a group, or more generally a closed network (Burt 2005: 25).





�  According to Burt, “Gaps between clusters are holes in the structure of information flow, or more simply, structure holes.  A structural hole between two groups means . . . only that people are focused on their own activities such that they do not attend to the activities of people in the other group.  Holes are buffers like an insulator in an electric circuit.  People on either side of a structural hole circulate in different flows of information.  Structural holes are the empty spaces in social structure.  The value potential of structural holes is that they separate non-redundant sources of information, sources that are more additive than overlapping.” (Burt 2005: 16)





 


�  Standards Edge is published by The Bolin Group.  There have been five volumes to date. 





� Hanneman, Robert A. and Mark Riddle.  2005.  


� The datasets that we developed are available upon request. They were too large and unwieldy to incorporate in the paper.


� IEEE too has a strict privacy policy where access to information about standard efforts is only available to members. However, it does provide information of participating members if the standards are freely available to download.
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