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Introduction: Community Informatics and the Virtual Metropolis

Traditionally communities have been linked to the underlying geography, so that the identity of a community, for instance a neighborhood in a city, was linked to an underlying physical place, as part of a legal jurisdiction. A different kind of community is made possible by the self-identification of individuals with a common interest. In defining the concept of Community Informatics,  Michael Gurstein in his introductory chapter (Gurstein 2000), makes a distinction between the type of “virtual community” made possible by the use of Information and Communications Technologies (ICTs), and the augmented communication that ICTs can facilitate in a physical community.  Thus the term connotes at least two different kinds of aggregate relationships, the first primarily physical (proximate), and the second, primarily conceptual (virtual).  An example of this would include, for instance, alumni of the hypothetical Prestigious University who, while no longer physically present on campus, maintain strong identities as alumni, which can be thought of a part of the conceptual space defining “the University.” Initially they were part of a physical community, but ultimately they are part of a virtual community. Another variant of this would be primarily virtual, citizens who consider themselves part of a large metropolitan area, for instance, Washington D.C., and refer to themselves as Washingtonians even if they might live in an adjacent jurisdiction in the neighboring state of Virginia. In this sense we could say that in either case we had a virtual (or conceptual) relationship that bears only a symbolic connection with the underlying “place.”

The widespread deployment of information and communication technologies (ICTs) has made relatively common a kind of nonphysical “space” constructed of digital bits that Manuel Castells has referred to as a “space of flows” (Castells 1989). At first glance, an abstract type of place, it can seem more familiar if thought of in terms suggested above, in which identity is related to a virtual (or conceptual) space rather than linked to a purely physical one.  As usage of  ICTs have become commonplace, this virtual space has gone from being an exotic place, inhabited by a few intrepid souls, to a teeming bazaar of information driven activity.
 And, in many respects, activities common in the physical world have been replicated in the virtual world. This has interesting ramifications for proximate, geographic communities.

The increasingly widespread availability of  Internet access provided by commercial Internet Service Providers (ISPs), at least in U.S. urbanized areas, has undermined one of the early raisons d'être for community based information networks
, establishment of access (in this case, originally simply connectivity) to the Internet. This raises an interesting question for some of these early colonizers of the virtual world -- what is the role for Community Networks in the Brave New Wired World? It has become apparent that mere connectivity to the Internet does not equal access, as the entire concept of access to information infrastructure has become a more complex and multi-faceted proposition. The conceptual approach of Community Informatics emphasizes the need to address the larger contextual issues encompassing access, including access to equipment, understanding of the use of information, motivation to achieve access to these infrastructures, and inclusivity and diversity of participants. Finally, and most problematic, what sort of parameters do we use to measure the boundaries of "community" in the virtual metropolis, or gage the efficacy of ICTs in geographic community development efforts? 

This chapter explores some of the structural and policy issues related to the implementation and operation of community based information networks and examines three different types of Community Networks (CNs), drawing on theories of diffusion of innovation to provide a framework for analysis. The three cases presented here focus primarily on the implementation of CNs, that is, the combination of ICTs (hardware/software), the organizational structures, and the participants (or users ) designed to facilitate information flows in several types of proximate communities. Conclusions are then drawn as to role of virtual interactions in the operation of CNs. For the purposes of analysis the critical components of the framework include:

· Key Actors, or participants involved in the Community Network (ICT framework); 

· Innovation Factor, or what action was critical in the initiation of the community information system; 

· Opportunities and Barriers, variables influencing the implementation and development of the community information systems;

· Policy Outcomes/Assessment, what outcomes occurred as a result of the implementation of the systems.
The analysis further explores the relationship of these information-related communities to the underlying the political and physical geography, or alternatively, explores the relationship of proximate space to virtual space
. 

One form of these information-related communities is generally referred to as a Community Network,
 which at least conceptually, contains some interesting contradictions. Communities such as traditional neighborhoods or villages, are geographically based. In contrast, a network is an interlinked set of nodes, such as computers, interconnected to allow for the transfer of information from one physical location, to another.  A ‘virtual community’ then, is an abstract information-theoretic construct generated by the use of  Information and Communication Technologies (ICTs) to store and construct an information framework that contains linkages to the geographic world.  Yet the most readily defining characteristics of these community-based information networks is their construct in a virtual space, the Castellsian "space of flows" liberated from the locational ties of place, even as they are physically linked to a substrate of computer chips, wires, and software. A CN therefore can, to varying extents, occupy “space” in both the virtual and physical world; the most effective CNs seem to manage to draw on the strengths of the respective realms to weave “community” in the geographic world.

While the literature on computer mediated communication (CMC)
 has richly described the “online communities” that have emerged in cyberspace realm; in terms of proximate communities,  what does community, in a sense of neighborhood, mean if cyberspace offers the possibility to substitute an electronic flow of information for backyard fences and town squares? Is it possible to have a "here" when there is no “there”? If the geographic link is weakened, then what sort of connection exists among members of a community?

 If, on the other hand, a community is defined by relationships rather than place, then what is the nature of relationships? What linkages connect people in an analogous manner to proximate or geographic place? Galston (1999) building on Thomas Bender’s (1982) definition of community
 suggests that at least four key structural components comprise a virtual community in contrast to a physical community:

· limited membership – a typical feature of online groups is weak control of admission and participation of members. The rapid turnover tends to dilute the sense of intimacy and community from a point of stability. Membership limitations are much more easily exercised when physical space is occupied, either by preventing access to  a given community space, or by other restrictions to the space in terms of meeting times, etc. 

· shared norms – virtual groups appear to develop protocols for behavior in response to three kinds of imperatives, promoting shared purposes; safeguarding the quality of group discussion; and managing scarce resources in the virtual commons. In this respect physical communities are similar with the norm reference frequently related to underlying geographic considerations (e.g., a school, a park, a historic monument, traffic flow, and so forth).

· affective ties – as an explanatory aspect is complicated by debates among experts as to whether genuine community is facilitated by ICTs or is merely a type of “pseudocommunity”.
 The intensity of “flaming” and the rather emotional language that can occur in online communications, however, might serve as an indicator that some type of emotional attachments are possible, even in non face-to-face settings. In physical communities affective ties might also be inferred by frequency of participation as gauged by actual physical presence.
· mutual obligation – while a sense of mutual obligation to the other members may occur, it seems that face-to-face contact strengthens subsequent online interactions. Therefore it might not be unreasonable to speculate that an online community with a geographic identity (and the possibility of further face-to-face re-enforcement) would be more likely to have a greater sense of mutual obligation develop.

The analysis of  the community aspect of ICTs examines the nature of these various types of linkages, or relationships made possible by ICTs, and speculates on how these innovative modes of communication impact the various types of community.

Information, Networks and the Rise of the Virtual Space

The rapid spread of ICTs has had an immediately observable effect -- the production of  a large number of articles speculating about the extraordinary changes that will result from the widespread deployment of the Internet.  Early advocates of  cyberspace seized upon potential benefits generated by ICTs and network effects spinning out a future where there is no "there" -- anywhere can be everywhere, or nowhere. Not without some irony, proponents of these viewpoints can be seen at conferences where they cluster in hallways, rather than in online chat rooms, or engaged in other computer mediated forms of communication – an unintentional assessment about both the value of in person communication as well as computer mediated communication (CMC).  This speaks to the importance of the physical world in the maintenance of various types of community.

According to some of these wired pundits, distance, and to some extent, its fellow traveler, time, has been vanquished in the information society
.  The "End of Place" has been proclaimed, and we are loosened from the shackles of geography. An alternative conceptualization of the effects of ICT adoption is not that these technologies replace physical space, but constitute a new overlay in the fabric of communication, rather than a substitute for proximate interaction. The power of ICTs initially seems to be in their ability to reduce the friction effect of distance, the amplification of flows of information, allowing communities that can be everywhere and anywhere, sustained by information connection rather than grounded in proximate space. This latter effect leads to the observation that the nature of community relates to a connection, or interest, with the substitution of an interest in "place" with an interest in an conceptual construct. We are no longer restricted to communications with people we are in proximate connection with, but rather with those who whom we share a similar intensity of interest, shared norms or elements of belief, and to some extent, affective ties. Paradoxically, this linkage effect also can strengthen extant bonds of interaction in a physical community.

Observation of these effects has led  some proponents of CMC  to speculate that the acceleration and increase in density of information and communication flow offer solutions to many of our social problems, particularly those related to sense of loss of physical community and decrease in social capital. However, given that the use of (or nonuse of) of such extant forms of ICTs as the telephone has not "created" an ideologically desirable geographic sense of community, the odds that increased flows of information and communication in and of themselves, will generate a sense of community are slim. The use of telephones for instance, can facilitate communication, but would not necessarily create a community of  “phone users” analogous to “internet users”. We do not pick a telephone up and randomly dial other users without some reason, be it a particular interest, or some other pointer that would lead us to expect that some sort of prior existing connection exists. Without the aggregating effects  of geographic proximity some other sort of cohesive community force needs to be present. Placed in the broader framework of  Community Informatics, rather than as an isolated dependency on the technology per se, the community building possibilities of CMC and ICTs appear to be a reasonable assumption.

This leads to construction of  a counter-hypothesis, that ICTs cannot create community, virtual or physical, but operate by facilitating communication of individuals with common interests, who might not otherwise be able to congregate in a single physical location. The aggregate of these individuals with common interest or shared beliefs, which can be said to constitute latent, or potential communities,  can therefore interact virtually via information networks. Thus "if you build it they will come" seems less true than "where two of three are gathered together, there will be community." ICTs allow those two or three individuals to be anywhere, not necessarily physically co-located. What ICTs do not do is create a community if no commonality of interests exists.  Further extending this thesis, once a virtual community becomes large enough to be self-sustaining, in that enough individuals participate to generate ongoing dialogue, new ideas, or other reasons to continue communications, and to allow normal maintenance functions to occur including dealing with community conflict, developing communication protocols, and sustaining the infrastructure”  (in this case the electronic or software requirements) it can be said to “exist”. If the common focus of this community deals substantively with a physical community (say a town or neighborhood) then the technologies offer new and increased opportunities for interactions of  the members of the virtual community. In the case of a community network, one in which a geographic identity also exists,  it may overlay geographic space in unexpected ways.  Thus while they may map onto locations (places, towns, cities, etc.) they may also theoretically compete in several regards. This chapter  draws upon several cases of Community Networks to illustrate aspects of this viewpoint, where a physical community can be reinforced by "wires," but "wires" cannot "create" a community that does not exist in one sense or another. Community Informatics as a community building approach recognizes that ICTs offer tremendous potential in terms of reinforcing community interaction, specifically in physical communities.

Conceptual distinctions of virtual and geographic

A metropolis is generally considered to be a large urban center of culture and trade, or an incorporated municipality with definite geographic, or legal boundaries. The term "virtual" as used in discussions of information infrastructure generally implies a non-geographic location represented by an electronic coordinate system used for routing communication protocols. Thus, re-conceptualized, it is possible to think of a "Metropolis" as an abstract, physically distributed but informationally linked group of individuals and organizations sharing common interests and objectives. Thus from the viewpoint of the individual, embedded in a variety of information, social, and neighborhood  networks, linked by personal and ICT connections, "community" might encompasses a variety of different types of  relationships depending on the context (Wellman, 1997).  It follows that for the purposes of the present discussion, a Virtual Metropolis can be thought of as an additional information overlay of the extant geographic space made possible by the information infrastructure of the region. 

This is not a novel idea, as analogues currently exist that reflect a disconnect between conceptual (or virtual) location and a physical location.  Consider again, the construct "Washington D.C.,"  the capital of the United States. Geographically,  "District of Columbia" (the “actual” Washington”) is a small area of not much more than 500, 000 inhabitants, but conceptually WASHINGTON is a megalopolis of 4.5 million people with multiple (and quite independent ) political jurisdictions covering three states and a radius of as much as 100 miles. A further extension of the concept of “Washington” goes beyond the geographic into the symbolic, and carries quite a difference sense in that it is the seat of power and influence of a global superpower. Returning to the purely proximate, while the physical region encompassed by the metropolitan Washington area would be well served by working together, in reality the independent communities of interest compete and promote their particular agendas.

Much speculation centers around the possibilities offered by ICTs and virtual spaces, but several concrete observations can be presently made.  First, the information infrastructure, which theoretically allows space to be irrelevant, appears to mirror  the underlying physical infrastructure. For example, the urban density of physical infrastructure repeats itself in density of information channels (Graham and Marvin, 1996;  Rand, 1995). This tendency for the informational infrastructure to mirror the underlying physical infrastructure has some disturbing implications for rural economic development as well as under-served urban areas (Wilson, 1992; NTIA 1995).  Will the information infrastructure, deemed critical to the future of jurisdictions, repeat some of the inequities of existing infrastructures?  Will the urban core areas be neglected again? Moreover, the changing form of urban areas seems to reflect the changing patterns of information flow.  Garreau (1991), for example, discusses the evolution of the "Edge City"  in which suburban centers of information and enterprise act as mini-cities on the edge of the urban core.  A key element seems to be the networks of information and knowledge (Glaeser, 1994) or "clustering effect" of high tech industries (Baptista, 1996; Castells, 1996). ICTs increase the velocity of flow of information when a benefit to communications exists. 

Community Networks, frequently participant-driven efforts to use information technologies to interlink communities, have been cited as having the potential to generate community building effects. These benefits include greater citizen participation, increased civic interest, and more efficient exchange of local information  (Schuler, 1996; NTIA, 1996; Rand, 1995; Katz and Aspden, 1997), and promoting alternative channels for governance  (Ghere and Young, 1998; Neu, et. al., 1998).  Extending this possibility, regional information networks, with the geographic variable “region” replacing “community” have been implemented as an overlay to uniting a region (Morino, 1995; PKW, 1996), which can also have community development aspects.  While some examples of these types of systems with region-wide orientation exist such as the Blacksburg Electronic Village in Blacksburg, Virginia, and Charlottes Web, in Charlotte NC, extensive, generalizable evaluation studies have yet to be completed, barring some initial reports from these efforts (Benton Foundation, 1996; Cohill and Kavanaugh, (eds.) 1997;  Guthrie and Dutton, 1992; Rand, 1995; NTIA, 1996). 

Hypothetically, the Chamber of Commerce for Neotech City might include an area of 100 square miles, encompassing a variety of physical communities, yet think of itself as a coherent organization representing "Neotech City." Continuing along this line, the telephone network linking Neotech City is part of the geographic space classified as infrastructure, a designed network of wires that crisscross the region, that transcend individual jurisdictional and community boundaries.  The wires, and related digital technologies, however, carry information, which provide the substrate for communication across the entire region, essentially instantaneously.  In this case the friction of geographic space, that is the time and energy required to traverse a physical space, has been minimized by the flow of  information over networks. This idea alters the concept of a physical "there" in that a space may be alternatively defined conceptually by communication, or information flow (Graham and Marvin, 1996; Hiltz, Starr, and Murray Turoff, 1993; Rand 1995; and OTA, 1995). The same effect that links individual in a virtual space can serve to reinforce the ties of geographic community.

Three Cases of Community Networks

The first case presented is The Regional Information Infrastructure Policy Project (RIIPP)
, funded by the U.S. Department of Commerce's National Telecommunications and Infrastructure Administration, a 12-month long demonstration project of the role, function and benefits of an information and communication infrastructure in community and commercial life. This Community Network represents an urban-exurban information infrastructure linkage between the City of Alexandria, and Fauquier County, Virginia, where ICTs were used to extend access to the Internet to an area where it had previously required a long distance call to achieve net access. The second case, The Rockville Community Network (RockNet) 
 in Rockville, Maryland; represents a successful implementation of a local government initiated Community Network. The third case, the Potomac KnowledgeWay,
 represents a private/public partnership focused on developing a regional Community Network centered loosely on the Northern Virginia portion of the metropolitan Washington D.C. region.

All three of these Community Networks are physically located within the Washington D.C. region, where the information infrastructure (specifically, “wires” or telecommunication facilities, switching computers, and access nodes) is so dense that it has been referred to as the Netplex
 through which approximately half of the Internet traffic in the world passes. Fairfax County, Virginia, one of the jurisdictions comprising the Washington D.C. area, alone ranked fifth nationally in the number of Internet hosts, or nodes, present on the Internet 
. The human infrastructure (demographics) of the area itself is somewhat unusual. In the close-in suburbs, the per capita income is ranges from approximately $34, 023 in Alexandria to $34,414 in Fairfax. For comparison, Virginia as a state has a per capita income of $18, 762, the District of Columbia has a per capita income of $24, 595, and Maryland $20, 552 (all 1993 figures). The mean education levels are also quite high with close to 50% of the residents of most area jurisdictions in possession of at least a BA or BS
.  As is true of most urbanized areas, the jurisdictions involved are also physically densely populated, which as a rule, lowers the cost of extending new information infrastructures. 

Case Presentation

Regional Information Infrastructure Policy Project Of Northern Virginia (RIIPP)

Overview

The Regional Information Infrastructure Policy Project of Northern Virginia  (RIIPP) was initially organized around community needs for education, training and public information. This joint project focused on community and educational access in Fauquier County, Virginia, a rural ex-urban county of Washington D.C.; and more narrowly, on educational Internet access in suburban Alexandria, Virginia. The project was partially funded through the Telecommunications Information Infrastructure Assistance Program (TIIAP), of the National Technical Information Agency (NTIA), U.S. Department of Commerce. The demonstration project linked a variety of institutional actors in the Washington D.C.  metropolitan area, designed to  demonstrate the role of inter-organizational partnerships in promoting information infrastructure development.  The primary institutional participants were: public schools systems in two geographically separated jurisdictions, an academic institution (George Mason University) acting as system integrator and policy consultant; and the federal government agency. At the close of the project, results indicated success in implementation of the school based portion of the Internet service in both Fauquier and Alexandria, primarily because of the minimal need of the school based participants for technical assistance and training. In additional, the widespread Fauquier community interest in Internet service, especially World Wide Web service, led to the initiation of five alternative Internet Service Providers (ISPs) by the project conclusion, which allowed GMU to substitute a locally provided graphical-based ISP for the text based system the project initially started with.  Additionally, a self-supporting community of users initially developed around the project based on a “teach the teachers” model. Illustrating the somewhat ephemeral nature of virtual (specifically online) nature of communities with little significant affective ties, or mutual obligation, beyond that ascribable to living in the same geographic community, the group faded away as the project wound down, and commercial ISPs provided connectivity.

The geographic variable is particularly of interest here because there is considerable difference between objectives for the two project subsystems. In the urban portion, in the City of Alexandria, a close in suburb of Washington D.C., the project objective was simply to provide Internet connection to two elementary schools, and demonstrate the educational advantages generated by this type of access. In Fauquier County, an ex-urban county part of the Washington D.C. SMSA, the project was more ambitious, in that there were two objectives, 1) provision of educational related Internet access to three public schools in Fauquier, and 2) provision of community access to the Internet as a means of stimulating community and economic development.  Given the current arguments that ICTs can be used as a tool for economic and community development, the second objective was included to examine the effects (if any) of a pilot information infrastructure project in an under-served, rural area.  

In general, the RIIPP project was not intended to serve as a local ISP, but was mainly concerned with "start-up" issues, such as barriers to entry. The initial overriding theme was to demonstrate the possibility of developing a public based or supported Community Network  based in a technology-ready public school system. RIIPP’s successful demonstration of the Internet service in both Fauquier and Alexandria schools, as evidenced by the high participation rate of target teachers and the participant feedback, was due in part, to the minimal need for technical assistance, mostly for training.  As regards the community access (that is the possibility of the development of an online community) portion of the project, the school-site technology and typical school operating hours were, as a rule, inadequate to meet the service demand of an enthusiastic group of community users in Fauquier.  Specifically, the need for user support (user "hand-holding"), as well as the system support and maintenance generated by the extension of infrastructure design, was significantly underestimated.

Key Actors

In Fauquier County, units participating in the demonstration project were selected on the basis or readiness, representativeness and a measure of geographic concentration.  These included direct access by three schools in Fauquier County Public Schools (FCPS); the Fauquier County branch of the Virginia Cooperative Extension Service (VCES); and selected members of the Fauquier community, with approximately 250 users provided free dial-up Internet service for demonstration and planning purposes.  In the City of Alexandria Public Schools (CAPS), the two participating elementary schools were selected because of the significant number of disadvantaged students and the desire of district officials to more rapidly implement plans to network all schools. Aside from the primary participants described above, additional input was provided by other members of the community, including individuals, organizations and governments.  This ranged from participation in several focus groups held at several points during the project, for both design, and evaluation purposes; to actual measurement of end-use by citizens in Fauquier County, with the related feedback on system operation. The Institute of Public Policy (TIPP), GMU’s lead agent for the activity, maintained overall project management and policy evaluation, and additional technical assistance was provided by the Electronic Commerce Resource Center (ECRC) staff, and from the School of Business. The University’s Institute for Educational Transformation (IET), under separate contract to Fauquier County Public Schools for the preparation of a school restructuring plan, coordinated teacher training in telecommunications and for the instructional application of telecommunication services. 
Additional assistance in Fauquier, both in community support and citizen training was provided by Learning and Beyond, a community-based firm. The project team had initially intended to use George Mason University’s computer resources. Subsequent consultation (during September and October, 1994) with the computer support staff determined that existing institutional demand would prohibit additional external loads, until completion of improvements to internal infrastructure was finalized.  By the end of October 1994, TIPP determined that an alternative access to the Internet would be necessary. This alternative -- access through an external service provider -- was determined to be appropriate for the duration of the project.  Internet service (basic interconnection to the Internet - allowing e-mail, ftp, etc.) was provided by PSI, one of the largest Internet service providers in the United States.  Subsequent adaptive changes, as well as the original network system architecture, were completed by PRC Inc., of McLean, Virginia, which prepared the ‘scaleable’ design linking the Fauquier County and Alexandria architectures.

Technical Considerations

While use of traditional text based Internet services like e-mail, ftp, and telnet continue to grow, the character of the Internet has become more commercially, and graphically oriented.  As such, there is increasing concern with considerations generally related to commerce, such as privacy, security, access; and who pays, and how.  The recent development of graphically based interfaces to the Internet has significantly increased both the number of users on the system, and users’ expectations, while concurrently increasing demand upon system throughput.  Protocols for evaluating the cost and value of digital community-wide communication and information services, however, remains largely unmeasured, an objective of the Community Informatics approach. 

Basic services offered included e-mail, ftp, telnet and gopher, which were used by teachers, students, State and local employees, and individuals after a modest amount of training, and dial-in modem access to an Internet server with a basic terminal device.  Demand was anticipated for e-mail within and outside the jurisdictions; telnet to libraries outside the County, like the Library of Congress and the National Agricultural Library; and gopher to federal agencies in the Washington, D.C. area.  Improved communication between school and home by e-mail was initially planned, with teachers responsive to inquiries from both students and their parents, system implementation problems limited this option. Unlike the two other cases presented in this chapter, at the time of this project, access (or “wires”) was still a primary consideration. Thus the system’s architecture employed some interesting solutions to the project requirements.  The key goal was to establish an Internet connect in a rural area, about 50 miles from Washington D.C.  This area, though on the extreme urban fringe of Washington, required a long distance phone call to reach an Internet service provider.  The system design essentially served to stretch the LATA (area in which local calls are "toll free")  in order to eliminate the long distance barrier to Internet service. 

The system design served to "extend" the Fauquier School network by connecting it to the Alexandria link to the Internet.  A 56kbs Internet connection to Performance Systems Inc. (PSI)  linked Polk Elementary (in Alexandria) to  the Internet, and another leased line connected the other Alexandria school, Mt. Vernon Elementary, to Polk.  From Polk, an additional dedicated line provided the Internet connection to the Virginia Cooperative Extension Service in Warrenton, about 50 miles distant.  The original design called for the Extension office to be connected to a hub at Liberty High School in Bealton (about 5 miles distant from Warrenton), which in turn was connected to two other local schools, all via wireless bridges.  Dial-in for the community was to be provided through two access points, one Liberty High School in Bealton, and an additional access point provided in Warrenton.  Access to the servers was provided via two Shiva LanRovers (routers) configured to act as terminal servers.  The system architecture required several major modifications in order to be functional. Due to unanticipated geographic considerations, the wireless bridge between the VCES in Warrenton and Liberty H.S. in Bealton was replaced by a leased line.  A second major problem arose with the dial-in access point.  While Internet access was successfully achieved from on-site users, the dial-in capabilities were never reliably implemented.  Ultimately, access was provided for the approximately 250 community users through an arrangement with an alternative ISP that had started partially in response to the demand demonstrated by user response to the project. 

Assessment

At the time, many proponents of Community Networks in the U.S. were stepping in to develop community based systems as many small city and county governments did not believe themselves ready or equipped to deal with the demands and costs of developing an "on-ramp" to the information superhighway. Subsequently, it turned out that many of the necessary skills, and much of the physical resources, were already in place in various public sector organizations, such as the public school, and library systems.  In retrospect given the rapid rate of change in computers and telecommunications, the need for communities to provide or encourage actual “wiring” appears to be less important than the provision of content, and system support and training. It may be necessary to change the community’s perceptions and thinking about how to leverage the available resources.  This can be accomplished through an educational process that presents some of the possible options that are available, and readily implemented through creative use of existing resources.   In this respect, access, is less about the wires, that the use of information, or the motivation to use the technologies.

Setting concerns about technology aside, in the case of RIIPP, it seems reasonable to conclude that local governments in geographic proximity to the community systems as a rule were not concerned with providing connectivity directly, even though there were not (at the time) local commercial alternatives.   This is not a condemnation of  the local governments, or even unexpected; technology changes so rapidly that even experts in the field had a hard time staying current on the latest wrinkles in information technologies. In this case the use of an objective outside consultant (change agent) appeared to serve as an organizing focal point that sidestepped some problematic local stakeholder interests.  This applied to policy as well as in technical areas.

  From a technical standpoint CNs multiply the opportunities as well as complexities involved in the delivery of information.  While the underlying technologies may be understood by network vendors, it was critical to  make sure that they either had had actual experience in delivering access to the Internet in a networked environment, and utilizing the specific type of equipment that is extant.  Barring this, the next best option is to ensure that they have  the technical expertise as well as a commitment to completing the project, in a satisfactory manner.

Another key element that arose was the need to determine the specific goals that were to be achieved. "Access to the Internet" is not a very clear goal, and is analogous to saying that "a library should have books." The community should have clear ideas about what constitutes an appropriate mission statement.  For instance: "citizens should have access to several text based services including, email, remote searches of databases at the library, and updates on local governmental activities through a local dial-up connection." Development of a CN mission can be accomplished through the use of a visioning or focus group process, or other polling  or survey type methodology, and has the added advantage of  generating the community motivation necessary to develop a viable community information infrastructure.

A variety of options exist for institutional stakeholders to participate. Schools (or other public facilities) with the necessary on-site infrastructure can act as the technology engine for a local community, at least initially, in the form of a pilot or demonstration project, and subsequently, generate community support and interest.   This has additional policy implications particularly in times of budget shortfalls.  Leveraging community resources, including infrastructure, economic or  human resources, shows how the entire community can benefit from investment in the public school system, not just those individuals with school aged children.

While ICT "physical infrastructures" (e.g., hardware and software) are generally thought to be the critical entry barrier in implementing a Community Network, this did not prove to be the case in the subject project. Thus, while the infrastructure may be in place in the school system, systems implementation is a non-trivial additional task that requires human and technical resources for the selected school system.  This is not an insurmountable problem, but it does require careful planning and objective setting. 

Rockville Community Network (RockNet)tc  \l 2 "
ROCKVILLE COMMUNITY NETWORK (ROCKNET)"
PRIVATE 
Overviewtc  \l 3 "
Overview"
RockNet is currently an operational Community Network that was developed to provide a source for community information and a means to inter-link citizens. According to the mission statement:


The Rockville Community Network(RockNet) is dedicated to providing free community access to networked community information to promote the spirit of community and meet the information needs of Rockville City residents. RockNet concentrates its efforts on segments of the community and categories of information that have not yet been adequately served by the commercial sector, in much the same way that public libraries and public broadcasting stations operate. RockNet directly publishes information to the people of Rockville City and the Internet via a specific server machine known as [ci.rockville.md.us].

RockNet represents an example of a non-profit community organization running a community network.  What makes RockNet of interest is that the organization was formed as a result of an effort spearheaded by an elected official.  The City of Rockville provides server space and resources to RockNet and the City perceives RockNet as an alternative channel for the delivery of municipal information, and as another tool for fostering community development and civic participation.

PRIVATE 
Community Profiletc  \l 3 "
Community Profile"
RockNet is located geographically in Rockville, Maryland, the second largest city in Maryland and county seat of Montgomery County.  The city occupies 13.03 square miles within the Metropolitan Washington, D.C. area and is located 12 miles northwest of the nation's capital.  The City of Rockville operates under the council manager form of  municipal government and derives its power from a charter granted by the state of Maryland. Schools and health services are provided by  Montgomery County. 

The City had an estimated 1995 population of 47,235 and an employment base of 48,900 jobs as of January 1, 1995.  The median household income is $52,250, and has a technological penetration of computers of 47.2%
 There is no major university located within Rockville, though a community college is located with Montgomery County, and the University of Maryland is located in the adjacent Prince George County. While informally participating in RockNet, the City of Rockville also maintains a separate formal Web site at: 

[ http://www.ci.rockville.md.us/]. The cross-linkages on Web site homepages for RockNet, and the official Rockville home page, reflect the mutually supportive missions.

PRIVATE 
Key Actorstc  \l 3 "
Organizational Development"
The RockNet Web site is of particular interest because of its somewhat unusual history, representative of a project championed by an elected official (top-down), rather than by a citizens group (bottom-up) as is the case with many Community Networks.  In May 1995 Glennon Harrison ran for the Rockville City Council on a platform of increased citizen participation in local government affairs. He recognized that given the existing connectivity of Rockville, both in terms of citizen access to the Internet as well as by business, the Internet provided a venue for interlinking citizens, and possibly as a tool to strengthen community efforts. 

After he was elected he formed a relationship with another city council member, who was the Council's "computer guy" - that is, the individual other council members recognized as having sufficient technical expertise as to inform his observations on the City’s use of technology.

By December of 1995 two members of the city council had approached the city administration about what role might be most appropriate for the city in terms of provision of information via electronic means, or in terms of promoting connectivity with and between the citizens. Harrison and Dorsey brought in support material that discussed the possibilities of the Internet and information networks. Following what was referred to as a "buy in" by the city administration,  further exploration convinced the key participants (the elected officials as well as the administration) that a broadening of the concept from just municipal information to "community" networking might be a more appropriate objective.

The members of the city council that were championing the project secured the support of council members, the Mayor, and city administrators, for an exploratory public session. Following discussions with several individuals engaged in research in the area of civic and community networks, a presentation and question and answer period was planned for June of 1996. The project champions decided that an open facilitated group effort to generate policy alternatives from citizens would be the most suitable venue given their objectives. There was some indication that the council was somewhat uncomfortable with promoting citizen activities directly, considering potential political risk but would be willing to provide resources to a community organization that was willing to undertake the effort. The original intent of the meeting then was to serve as a “kick off” to generate citizen interest in Community Networks. The facilitator had originally planned to provide a briefing on community networking and the opportunities provided by it.  However the participants who turned out for the meeting were not only informed participants, they were ready to actually begin design of a community network.  The level of interest was such that more than 50 participants showed up to participate on a rainy midweek evening.  The facilitator, following a consultation with the project organizers, decided to change the agenda and move from an informational presentation to a facilitated “town meeting approach” in which objectives of a proposed information network were explored.

The results of the facilitated group policymaking effort was sufficiently clear and level of interest high enough that a working committee was formed the same evening and preliminary plans made for an organizational meeting. Given the level of  citizen buy-in, members of the city council, the Mayor, and representatives of the city administration decided to support the effort.  The first organizational meeting was held in mid July, and agreement reached to proceed with the effort on a more formalized basis. In order to facilitate off-line communication, the group decided to implement a RockNet listserver, which was operational by the end of July, 1996. The organizing group recognized that visibility was a key component of developing the networking effort. Glennon Harrison, with support of the group placed a prototype Rockville Community Network home page on the World Wide Web in early September, 1996. 

As of the end of 1999, RockNet had formally incorporated as a nonprofit, and provides information and content, over the Internet but does not offer direct dial-in access via modem. While RockNet had originally planned to established several computer outposts in community centers, with one designated one of them as its headquarters and training lab, the limited resources available placed those plans on hold.

Technical Considerations
The Rockville City Council provides server space and resources to RockNet and the City perceives RockNet as an alternative channel for the delivery of municipal information  A working agreement with SAILOR, the Internet service provided by the Maryland state Public Library system, allowed RockNet to establish a direct link to the Internet, rather than merely by placing a Web page on a commercial ISP. This was operational by mid-January 1997, and connected through a Web server located within the City of Rockville’s data center.

Assessment tc  \l 3 "
Potential Barriers to Implementation"
As is true of many community efforts, the RockNet organization continues to struggle somewhat on several fronts.  First is the necessity of determining the weight of priorities given limited resources. As one of the goals of the organization is communication, rather than entertainment, RockNet had originally committed to providing email access to citizens. This initially  raised the question of who should receive the first accounts, those who could pay (which would help sustain the effort) or those who don’t have access to email currently.  This replicates tensions that have been evident in other municipal and community efforts elsewhere.  While many of these efforts have as a key objective the provision of access to under-served communities, the reality of what amounts to management of expensive technologies is such that support and viability of the organization must temper the objectives of extension of access. Subsequently the availability of free net-based email options (such as yahoo.com or hotmail.com) reduced significantly the priority placed on this feature.

Another issue currently under discussion is the degree of control over the underlying computer servers. While the City has no “official connection” with RockNet, in reality two of the city council members were key proponents of the efforts.  In addition the city continues to provide some operating funds, and will allow the CN to operate on city servers. However, as noted previously, the City maintains a separate rather narrowly focused information server at [http://www.ci.rockville.md.us/].  In this case the distinction between unofficial and official is a difficult one. At present the City has finished a visioning process to help determine direction for the city.  As part of the technology plan for Rockville, RockNet has been specifically factored in as one of the city’s information outreach efforts.

RockNet has successfully navigated the initial birth pangs of a new organization.  A second board of directors has been elected, and plans are underway for securing continuing funding and new resources.  RockNet is also finding that the objective of increasing information and communication between citizens requires not only providing access, and training, but an outreach and marketing effort as well, to some extent to educate citizens of the advantages of this new community information channel.  Thus the organization is working toward training as well as securing funding for its continuance.

Of particular interest is the continued close working relationship between the City administrators and the RockNet group.  This is believed to be the response of championship by several of the city council, as well as to “buy-in” by key administrators to the concept of increased citizen participation.  It is also believed that successful demonstration of a cooperative arrangement would enhance the visibility of the city administration. In addition, the group has successfully leveraged use of the various publicly provided information infrastructures.  This tends to confirm observations made of other systems that while the availability of public resources do not guarantee the success of a Community Network, the absence of public resources, either through content, provision, information access, or hardware infrastructure significantly reduces the favorable outcome. Finally, the strong geographic community component appears to be one of the factors critical to the continued operation of the network.

PRIVATE 
Potomac KnowledgeWaytc  \l 2 "
POTOMAC KNOWLEDGEWAY"
PRIVATE 
Overviewtc  \l 3 "
Overview"
The Potomac KnowledgeWay (PKW) [ http://www.knowledgeway.org/] represents a hybrid of both geographic and non-geographic community types of information networks. While physically based in the Northern Virginia suburbs of the Washington D.C. metropolitan area, its collaborative efforts extended beyond northern Virginia into Maryland through participation of Maryland Public Library’s Sailor Project [http://sailor.lib.md.us], to the north, as far West as Winchester (about 90 miles), south to the Blacksburg Electronic Village (BEV) project [http://www.bev.org], and to Washington, D.C.’s CapAccess system [www.capaccess.org]. The objective of PKW was oriented more toward leveraging of existing resources and facilitation of interaction and awareness of other efforts rather than provide “access” per se. PKW described its mission as to promoted economic development and the growth of business through connectivity. By analogy, the effort could be considered more akin to an “office” of economic development rather than “community affairs” as is the case with other community networks. 

In terms of objectives, one role for these community (or regional) networks, and a key mission for many of the regional efforts, is a focus on addressing issues of access in the broadest sense, both to hardware, and to the information itself (Schuler, 1996). Citizens that lack ready access to information, tend to be left out of participation in policy development. PKW’s approach was not so much on creating physical access, but on facilitating access in its broadest sense--cataloguing information sources, facilitating the cooperation of different types of community resources, and acting as a clearinghouse house for regional information--in short, access to information content, rather than “just” connectivity. Thus PKW was not an ISP, it did not provide direct connection to the Internet through a bank of dial-in modems, but access to Internet resources and information though its indexes of information, and forums for discussion and exchange of ideas and information. The majority of the content provided came from participants in the project, some of which can be described as “community networks.”

PRIVATE 
Community Profiletc  \l 3 "
Community Profile"
The geographic community in the case of PKW is more broadly defined than in the other Community  Networks.  At its core, it covers the close-in Virginia suburbs of Washington D.C.: Fairfax, Arlington, and Loudoun Counties, and the cities of Alexandria, Fairfax, and the Falls Church.  The population is an estimated 1.2 million, with a incomes and education levels above the average for the Commonwealth of Virginia.  The area has a large public research university (George Mason University) present, as well as branch campuses of Virginia Tech and George Washington University, as well as an extensive network of community colleges.

PRIVATE 
Key Actorstc  \l 3 "
Organizational Development of the Potomac KnowledgeWay (PKW)"
The impetus for development of The PKW arose from stakeholders, with a regional booster orientation, acting as policy entrepreneurs to a perceived need for a plan for Northern Virginia and the Greater Washington area that would attempt to link and unify a region encompassing essentially three states (Maryland, Virginia, and the District of Columbia) in a meaningful fashion. A number of community and business leaders determined that a focus on the information technology and networking expertise of the area would serve as a central orientation. Initially, the primary focus on economic development was expanded to consider how all sectors of the region could adapt to and succeed in an information-based economy. Since the PKW was initially planned, the scope of the project grew to include links to the large portions of the mid-Atlantic area, while still maintaining its initial focus on Metropolitan D.C. region.

PKW differed from a typical Community Network effort in a variety of ways. Again, as in the RockNet case, rather than a grassroots community effort (bottom-up), the origins of the project began with a presentation made to a group of Northern Virginia business leaders (the Northern Virginia Roundtable) in September, 1994, by Mario Morino, Chairman of the Morino Institute
, in the form of a proposal for the creation of a “Networked-based Information Products and Services Industry” in the region. Ultimately PKW was the result of the Northern Virginia Roundtable’s Focal Industries Committee’s effort to develop a long-term strategy for core industries in the region, particularly in the information technology and communications sectors.

The resulting organization was a  partnership of public, private, and third sector (non-profit) efforts. Initial members included Virginia’s Center for Innovative Technology (CIT), George Mason University, Opportunity Virginia (a group of Virginia business and community leaders), and the Morino Institute, with CIT committing a challenge investment of $150,000. Qualification for this challenge was that the project had to be industry-led and support from the business community had to be present. CIT matched business contributions at a rate of one dollar for every two raised by the Project from regional businesses, indicating that PKW would be one of CIT’s major investments in Northern Virginia. With this milestone achieved, leaders of several organizations agreed to move forward on an ambitious plan to incorporate and further the vision.

PKW’s Board held its organizational meeting on June 3, 1995. Shortly thereafter, an effort was undertaken to secure the $300,000 in seed funding needed to match the CIT challenge investment. By October, 1995, a number of key developments had been completed including the decision to formally broaden the scope of the Project to include not just Northern Virginia but the entire Potomac region, and to reflect that inclusive view in an identity for the region and final name for the project, the Potomac KnowledgeWay. The projects' Web site - Crossroads, was named to reflect a "virtual place" where different organizations, individuals or groups could interact, or ”network” (in this case, literally). 

Technical Considerations

The Washington D.C. region is unusual in several ways, and thus PKW’s slightly different focus on achieving useful connectivity to information. While not ubiquitous, Internet access is readily available in the area, with more than 90 different
 private ISPs (Internet Service Providers) operating.  There are also alternative access nodes including CapAccess [http://www.capaccess.org], the Maryland Public Library’s Internet access project,  Sailor [http://sailor.lib.md.us], and access available through terminals at the Alexandria public library. Originally, the Potomac KnowledgeWay Project was organized around four programs (from the Potomac KnowledgeWay Website):

· “The Community Awareness and Education program was a community-based engagement effort geared toward enhancing understanding and awareness of the Knowledge Revolution and building consensus for actions that could advance the region and its constituents. Its components included the Town Hall Series, KnowledgeWay Action Teams, the Net-Worker Program and NewsWay, the Project's newsletter.

· The Regional Collaboration program served as a catalyst for regional action. It brought together institutions and businesses together to help them seize key opportunities, forge new partnerships, and stimulate regional change. 

· The Information Entrepreneurship program assisted entrepreneurs and intrapreneurs create and commercialize information products. The program was designed to encourage innovation and creative growth through an Information Entrepreneurship Coalition, an education series and an Entrepreneurship showcase. 

· The Regional Networking program facilitated communications, interaction, and teaming within the region. The program was anchored by The Potomac KnowledgeWay Crossroads, the web site on the Internet. It provided an "entry point" and road map to understand, locate, and use the region's rich base of resources.”

Subsequently, PKW’s mission was refocused into three programs (from the Potomac KnowledgeWay Web site):

· 
“(The Netpreneur Program - is designed for a new kind of entrepreneur - the netpreneur - that is an  entrepreneur whose business would not exist without the Internet or network-based communications.  NP is designed to create a social architecture in the region and on the net that provides venues for  matching regional netpreneurs with people who can help them - other netpreneurs, funders, advisors,  the media and strategic partners - for information exchange and deal-making. The goal is to help  netpreneurs bring net-centric products and services to market faster. The cornerstone of NP will be a  Web site, the Netpreneur Exchange, designed specifically for netpreneurs.” 

· 
“(Work Force Enhancement Program - will focus on attracting, developing and retaining the net-savvy knowledge work force needed to sustain and expand the industries that drive our economy. A high profile public relations campaign will help attract talent from around the world, while regional training  and education initiatives will develop relevant skills in our existing organizations, individuals and  students. Activities will include marketing the region's unique opportunities to college students around  the country; promoting the understanding of core skills needed by a net-savvy work force; and  identifying a virtual university of resources from traditional and non-traditional sources to provide net-savvy training and education(”

· “(Connected Community - is a community-based engagement program focused on increasing the understanding of the communications revolution, building consensus for actions that can advance our region and its constituents, drawing those parts of our region at risk into opportunities of the communications revolution and advancing an online regional information infrastructure that will facilitate communications, interaction and teaming within the region. Programs include the Potomac KnowledgeWay's Web site; a series of sponsored seminars on the communications revolution; and advocacy of easy, affordable Internet access for all segments of the region's population, through libraries, and kiosks in other public or quasi-public places.”

This latter program provided the central organizing on-line network effort of  Potomac KnowledgeWay (as opposed to outreach efforts). ”The Crossroads” --  PKW’s Web site, and the centerpiece of the Regional Networking program, which was folded into the other programs under the revised programmatic plan. It was designed to help people throughout the region find new ways to communicate, collaborate and spark innovation. At the Crossroads, a Road map (an additional indexing metaphor) helps individuals and groups locate others in the region with whom they wish to communicate or team. By participating, organizations could promote awareness and understanding of their efforts within the region; receive inquiries that may turn into partnerships, sales, funding or volunteer support; and connect with regional partnerships, research projects and initiatives.

PRIVATE 
Assessmenttc  \l 3 "
Conclusions"
The PKW closed down operations during Nov. 1999, with the web site currently acting as an information archive. While the planning process worked well over a networked medium, demonstrating the communications and collaborative value of ICTs, several factors contributed to its lack of viability. PKW, while providing facilities, and electronic support, was not able to provide additional financial, or organization support. As long as resources were provided to the group by the energies of the steering committees, planning went ahead.  Planning, is a good deal less resource intensive than actual implementation of the plans, the point at which the process began to break down. When the key actors began to experience “organizers fatigue”, and began to reduce the level of energy provided, the enterprise began to falter.  In a more mature (or less virtually networked) organization long term ties might have provided enough slack to carry the organization through the start up phase.  However, as members began to withdrawal, increased loads fell on the remaining members until the effort ran out of willing leaders.  In this case, then another failure was of leadership to generate sufficient resources and participants to ensure the continued survivability of the organization. 

The Community Informatics framework  suggests that PKW demonstrated the use of ICTs (specifically electronic communication) can be a significant aid in the development of group and community activity. Increased awareness of information, and pooling of resources is vastly improved by taking advantage of information technologies. However it must be noted that while these networks facilitate interaction, they do not serve as a replacement for face-to-face relationships, or human interaction.

While PKW was of help in obtaining information, and identifying interested actors, in fact it was only after some degree of relationship was established did the electronically facilitated communication prove to be a change agent. Further as Gurstein (introduction) points out aggregations of static Web pages seem to provide little if any sustainability of “community”, particularly if the related geographic community is not clearly delineated.  In fact these observations provide several avenues for further research. For instance, what efforts might be undertaken to accelerate and strengthen community wide relationships, with an objective to utilize of Community Network to augmented communication? How can these systems be most effectively structured to promote citizen-government interaction? And most importantly, over the long-term, how do these types of networks facilitate the establishment of, or add value to region-wide, or cross community communication? 

Case Studies Assessment 

The critical components of the three cases presented above, variations on the Community Network theme,  are summarized in Table 1. Each of these cases represents a different organizational structure and set of objectives, relationship between the Community Network management and users, connection to a geographic community. In one case it was proactive, in the other cases the public sector involvement is linked to external change agents. They all display to varying degrees, components of community: limited membership, shared norms, affective ties, and mutual obligation.  In all cases it appeared that once the initial novelty of a community Web site was extinguished (which is simply an interface for ICT operations) unless the Web site carried new and continuously updated information it stood a great chance of being abandoned, and becoming a  "ghost town in cyberspace” (Kanfer, 1997). A familiar example of the extinction of the novelty effect of technology might be use of the telephone. We rarely phone libraries unless we are looking for specific information, or are inquiring as to whether a new book has arrived. After repeated calls and answers of "nothing new" we would expect extinction behavior to set in. Web sites are accessed only as long as they have use. For Community Networks this means that a commitment must exist to support this part of the "community," or they run the risk of becoming irrelevant, and ignored.

Key Actors


The communities represented by selected cases did not offer much variance in socio-demographic characteristics, and were much more similar to each other than to the surrounding regions. Physically close to many of the operating units of the Federal government, the Pentagon, and the biomedical industries clustered around NIH; the populations characterized in the cases are generally more highly educated with higher incomes than those of the average jurisdictions in the surrounding states. Given this political and scientific/technical environment, citizens in these areas can be expected to be more innovation tolerant than the average of the surrounding states. There is some indication in the literature on innovation that education and income affect the demand for services.
 However, as above-average levels of income and education also occur in large population centers, some probability exists that the community development initiatives (that is the implementation of Community Networks) seen in these cases is as much related to the presence of large population centers as it is to the underlying characteristics of the populations. 

Another environmental variable present is the role of centers of “intellectual capital.” Apart from the case of generally higher education and income levels in the subject areas, the presence of networks of knowledge, or clusters of firms engaged in similar technological and/or professional activities, may be an influencing factor, particularly in terms of being “early adopters” of technological innovations (Rogers 1995). There is also some indication that the location of  a large university, either in the immediate geographic area, or immediately adjacent to the systems discussed in the cases, had an influence on innovative activities. As has been remarked elsewhere (Glaeser, 1994; Castells, 1996) large universities often function active agent for change, or as centers of innovation and intellectual resources. In terms of the geographic communities involved in these cases, it appears that the relative homogeneity of the populations did not significantly contribute to any greater identification with the virtual community interactions.

Lastly, Community Networks, at least those concerned with audiences outside of the core structure, need to take into account the needs and wishes of the users or even potential users of the system.  The lessons learned from the RIIPP project clearly indicated that a system optimized for technical objectives (top-down design) might not necessarily be optimized in terms of the demands of citizen users.  There is also some evidence that this might ultimately be a factor in the less than successful outcome of the PKW regional network.

Innovation Factors

In reviewing the cases, several different units of analysis seem to appear, depending on the frame of reference that is assumed. If the analysis focuses on the technology (i.e., the ICTs) then the variables seem to relate to system implementation issues. This orientation might be applicable if the Community Network  is viewed as a provider of services or information. In this case users of a Community Network are generally characterized as a passive audience for broadcast information, rather than as an active participatory community. It is also important to keep in mind that these systems were at least partly located in urban or urbanized areas.  This to an extent is a consideration in terms of system design of the Community Networks, or what they intend to achieve. This might include a focus on providing pure connectivity to information infrastructure (akin to, say, a rural telephone cooperative), a focus on providing access to community information and linkages that might not be easily obtained elsewhere, or to provide and electronic “place” to act  as a center of  communication and interaction, rather than as an information utility (Bryan et. al, 1998). Given that at least one component of a proximate community is the role of jurisdiction boundaries, an additional variable that needs to be considered is the role of local government in delivering some of the services or information provided by community based information networks. In the RIIPP case, there is some evidence that the initial reluctance of the exurban locality to participate in the development of the Community Network may be related to its being a non-urbanized locality, and hence perceived less need to engage in additional service delivery, particularly without demonstrated demand for these services. 

Conversely, the other two systems seem to have been developed as a function of being in an urbanized area. If one of the key functions of a Community Network  is to provide mere connectivity, it will not be able to compete with the resources available to a more established information provider such as the an ISP or local telco. If the design objective of the system (In this case the core community might be thought of as the primary stakeholders, or community “founders”) is to be an  information provider of community events, activities, and so forth, then it may be out competed by an established news outlet such as a newspaper. If its objective is to provide local community/ governance type information, it may be duplicating the efforts of a locality, unless the locality is a participant in the community information system localities efforts
. One of the complexities faced in the analysis of these systems is the need to distinguish the underlying technologies (ICTs) and the actors involved in operating these systems (whether or not the implementers of the community information system constitute a community is an interesting question), from the virtual community that comes into being from the implementation of interactive (participatory) systems. In either case the degree of involvement or participation of the users might be a useful determinant of the nature of a “community” as distinguished from a group of users of services.

Opportunities and Barriers

Internal Organizational Factors

As a generality in terms of organizations, increased availability of personnel, technical, and fiscal resources is linked to higher levels of innovation and the ability to react more quickly to changes in the needs of the networked community. With regard to the operation of a Community Network, the range of skills and interests is frequently a function of the size of available and interested participants. The larger the population, the more likely the variation in skills, talents, and communities of interest present. Secondly, the presence of slack resources, may allow a margin of experimentation, and in this regard, reduce the risk factor. Specifically, in looking at organizations, previous studies on innovation have indicated that organizational slack is related to a higher level of innovation
. This was not a limiting factor in the three cases considered above since organizational resources (at least capital resources) were not in critical shortage. An additional consideration is that inefficiently used resources, or internal misallocation of resources in terms of management can result in the same outcome, insufficient resources to complete the necessary organizational objectives.

 Certain operational areas, such as technical support for users, exhibited some evidence of strain on resources with resultant system problems. While operation of the systems were generally unaffected, the requirements of the users were not always immediately met. Necessary training or support was initially delayed by limited personnel in either a technical support capacity or training, in the case of the RIIPP. Further, some of the implementation issues, such as inefficient operation of the various task groups, arising in the Potomac KnowledgeWay project may also have been due to insufficient administrative support (human infrastructure) rather than the underlying technological systems. Another element present in all of these cases is the fact that these Community Networks were the result of  multi-organizational collaborations and partnerships, rather than the efforts of single organization, or group of organizers. Thus any analysis of the role of internal organizational factors is confounded by the potentially competing agendas of the various participating entities. In this sense it is difficult to make distinctions between the operations of a community network, the participants involved in the operations, users of services made available on the community network, and of most interest, the virtual community of users that arises. The lack of sufficient resources by the operators of the community network, can be offset by a group effort to provide support to other members of the community. For instance, in the case of RockNet, the organization that runs the Community Network is made-up of users with an interest in the operation of a community network, and hence the virtual community and the CN itself overlap. At the other extreme was the PKW which was designed as a clearing house of information, and the users of information had little in common and hence the virtual community in this case, was  virtually non-existent.

Political Factors


These networks were chosen for the fact  that they all have some type of connection or relationship with a geographic locale.  In all three cases one of the participants was a locality, which added political variables to the operation of the systems. A review of the outcomes of these cases leads to the conclusion that political variables, such as the role of individual stakeholders, the political environment (vis a vis political risk), and high visibility of the projects, may have affected the project outcomes. In all of the cases presented there was clear role for policy entrepreneurs, or organizational visionaries. This may have been either directly as key actors (system implementers such as the schools) and decision-makers, or as change agents (such as a university or elected politician).  It is difficult to determine the role of other factors. As noted above, these systems were implemented in relatively resource-rich environments.  However there is sufficient evidence from the literature on organizational innovation that these factors may also be of particular importance in resource constrained environments, where they serve to “marshal resources” or generate sufficient community resources by encouraging collaboration. Community Networks need to consider the role and participation of governmental institutions in their operation. While offering benefiting from the tremendous benefits from the reduced impact of distance and the boundaries of location, the virtual still can not ignore the proximate 

Alternatively, in environments that are not resource constrained, but ones in which organizational factors are key, the change agents or entrepreneurs may act as risk “buffers” by expending sufficient political capital to absorb the policy risk generated by adopting innovations.  In this case, the scenario would be one in which the administrative arm of the locality was reluctant to risk innovation, but under leadership (or pressure) of the policy entrepreneur, would implement the policy innovation. For Community Networks this offers the possibility that the backing of these types of stakeholders can add to the viability and "legitimacy" of the community part of the network.

Policy Outcomes /Assessment


In terms of initiating Community Networks, a variety of actors can potentially serve as the key stakeholders, or change agents to crystallize the “wires” part of the systems. School-based infrastructure offered in one case, a convenient locus for adding local community information infrastructure to the Internet services, through the use of centralized existing sources.  On the other hand, alternative dedicated services providers such as cable-TV operators might be more suited for combining TV and Internet services in a single delivery system. 


One problem for certain organizational nonprofit community information systems is that other potential players may suddenly appear when sufficient community interest is generated.  These include: locally franchised cable-TV operators, telephone and or wireless communication companies, utilities (there are networks that have been proposed by water, electric and gas companies), alternative ISPs, or even other public or public/private sector interests.  Communities should consider these groups and organizations an asset to be used in designing a community system.  Competition for users may generate offers of technical support and or physical resources that can be used to supplement limited community resources. 

Finally, while a variety of successful models exist for developing community based information infrastructure, in general, they have several key elements in common.  Typically there is partnership involving several different community groups.  The actors/participants with diverse interests ensures that there is a broad base of support, and that the participants will perceive that the system is "theirs."  This brings another key component into focus.  A well-planned project also looks to the future, and assess the needs of both the citizens as well as the public sector stakeholders.  Flexible planning is also critical.  A project "fixed in stone" will find that the rapidly changing world of telecommunications may leave the best planned project "high and dry" when the tides of technology shift.

Conclusion: Questions to ponder and General Observations

In summation, the determination of community appears to be a function of more than determining boundaries of place and space. As the growing deployment of advanced ICTs allows for alternative modes of communication and information, a entirely new array of relationships emerge. If community can be said to expanded to include the loosely linked, networks of interaction, with emphasis shifting from a solely geographic locale to one focused on  commonality of interest or purpose, does this eliminate or weaken the role of underlying geographic community? Cautious observers have warned that the use of ICTs will reduce social capital, diminish the nature of geographic community, and weaken community (that is locale based) relationships. 

An assessment of the cases presented leaves several unanswered questions that merit more in-depth research:

· If "place" and the friction of distance have a significantly minimized import due to the effects generated by ICTs, then what separates "places" in a virtual context? Does intensity of interest act as an analogue to distance in the "new spaces" , in a sense of generation of shared norms, affective ties or even mutual obligations? Could the concepts of "there" and "not there" in Cyberspace, be more concerned with how frequently a cybercitizen communicates about a given topic (the "there of cyberspace") with frequency of communication indicating level of interest and hence how more or less "close" they are to the center of a virtual community?  How exactly can the virtual connections made possible by ICTs be harnessed to strengthen and develop physical community.

· Centralization vs. patchy-ness. While the decentralizing spatial effect of ICTs has been noted, conversely an opposite effect is noted with respect to concentration of the "physical infrastructure" - i.e., the actual wires, servers, and access to bandwidth. ICTs allow a user to be anywhere, but the density of physical infrastructure underlying communication technologies allows for a richer denser flow (in this case speed) of information.  While a physical community may spread over a large area, bandwidth issues, as well as the richness of face-to-face communication seems to provide a reason to re-centralize. 

· Issues of governance have become more complex. Much of the legal operation of the world is geographically based.  Taxes and regulation are generally applied at fixed points of place.  At what point is information regulated on a global net? Does the process by which a geographic community regulates the interactions of members of the community apply to virtual interactions? What kinds of “community standards” apply when part of the community might not physically be co-located? 

The Community Informatics framework seeks to build on the opportunities made possible by community-based ICTs systems as a way of developing a new wave of community participation enabled by the ease of networked based communication. The Virtual Metropolis presents tremendous possibilities for geographic communities as well as for those charged with governance of the polity. In addition, the potential exists for "virtual groups", that may not have yet realized their commonality of interests, to become significant competitors for the attention of citizens. Community development can be initiated by a variety of actors, administrators, elected officials, and other interested stakeholders any or all of whom can proactively attempt to "colonize" the Virtual Metropolis or risk being left behind by other "virtual interest groups". Absent participation by this component of the public sphere, one role for communities (as embodied in Community Networks) is to serve as a forum or conduit for community “objectives”, which might otherwise be channeled though the more formal public sector channels. 

At least in the United States, the days of the Community Networks as a provider of connectivity, simple portals to information, pages of links, or listings of government meeting agendas, is long past. Commercial ISPs can provide greater connectivity and reliability that can CNs for a significant portion of the population. While areas exist that are of marginal interest to  commercial ICT interests, this represents at best a temporary niche activity. The entrance of local newspapers and recognized providers of news into Cyberspace has essentially eliminated this role for CNS.

If the current Community Network structures are at all representative of the possibilities in the virtual metropolis, then we may conclude that while the virtual world is not a competitive threat to the space of places, an adjunct or additional overlay of information and communication, the possibility exists for the virtual metropolis to become a new forum for governance, or at least an augmented or more rich form of community. Even as telephones and automobiles did not eliminate the need for "places", ICTs are unlikely to replace the need to meet face to face.  We see that in those places where a geographic sense of community exists, then ICTs serve can serve as intensifiers, or more efficient conduits for information flow, be it social, educational or political. In this case Community Networks amplify the existing geographic community interests, or may enable various types of interests to more readily interact reaching a critical mass within a geographic community that might not have been practical without the networks. 

On the other hand, the somewhat disappointing outcomes of the efforts to establish a virtual regional community without an underlying recognized geographic component seems to indicate that a core concept of community must exist, that the successful functioning of a virtual community results from some extant interconnection, and not the converse. Building a virtual community simply because it is possible will result in an empty space, unless there is reason to express communication. If you build it they will come, but only if they have some other reason for going there. Community Informatics recognizes that the technology of ICTs does not operate in a vacuum, but in a rich context of social, interpersonal and culture interactions. Implementation of community based information systems, then are most likely to be successful when they are used to augment community assets rather than to attempt to create artificial structure where none exists.

Table 1

 Community Networks Case Study Factor Summary

	Variables
	RIIPP
	Potomac KnowledgeWay
	RockNet

	Population 
	Fauquier - 51,300/Alexandria  -115,400
	Northern Virginia - 1,200,000 (est.)
	Rockville - 47,235

	Per Capita Income 
	25,775 - 34,023
	34,023-34,422
	27,471

	Education level1 
	48.5%
	48.5-53.3%
	49.9%

	University influence2 
	Key actor, and change agent

formed coalition of participants
	Peripheral participation
	No participation

	Locality type 
	City and exurban county
	Inter-regional network

public/private partnership
	City (urbanized area)

	Connectivity3
	96.7%/97.8%
	98.2%
	99.3%

	Key Actors
	University, City/County/Federal Governments, Public School System
	Non-profit regional group, businesses, local governments
	Community Network organization, city government

	Innovation Factor
	Availability of federal grant, public sector entrepreneur
	Private sector policy entrepreneur, social/business network/technology
	public sector entrepreneur

	Opportunities and

Barriers


	Sufficient capital resources, but early on technical learning curve.  Training requirements extensive, governments concerned about political risk, initially took caution wait and see attitude
	initiated by group representing business interests. Capital raised from state and private sources. Key actor was private sector entrepreneur.  Low visibility/high profile project. Vision not clear to target community
	project championed by elected official. Key actor secured support of other elected officials RockNet has limited resources but broader popular support that other cases.

	Policy Outcomes /Assessment
	Project demonstrated possibilities of networked technologies and indicated rural demand for Internet access.  Change agent influence replaced by community/city network development.  Policy innovation unlikely absent external influence
	Project illustrates that resources are not necessarily limiting factor. Focus of project on “information networks” without an underlying community seems to explain lack of popular interest. Importance of geographic community indicated. 
	Community participants’ efforts indicates base of popular support.  Local government admin. and elected officials allocated resources to a policy innovation. Official network followed deployment of community net.



 1As measured by percentage of population with B.S. or B.A. 


 2The role of intellectual capital (in this case represented by activity of universities) has been noted in the literature on innovation.

 3Connectivty in this case represents telephone availability to an occupied unit. The presence of telephone represents potential for connectivity.
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1 For an insightful take on the social, technical and intellectual changes related to adoption of digital technologies see Stefik, 1999.


2 These community (in this sense, originally geographically based) information infrastructures have been called by a variety of names including community networks, civic networks,  public access networks, and information utilities, depending on the philosophical or disciplinary orientation of the originator of the term. They also convey slightly different meanings depending on the objective of the system.


� This concept was developed in a paper on the socio-spatial components of telecommunication networks (see Samarajiva and Shields (1997). 


� It is also interesting to note that the term community network actually precedes the digital sense for instance, the phrase ‘a community network of caregivers…’ occasionally appears in social work literature. Hence a digital sense is not always implied in common use. For the purposes of this discussion the term will imply the self-identified aggregate of users of a information network with at least a cursory proximate relationship. See Beemish, 1995; Cisler, 1994; Schuler, 1996; for a discussion of community-based information networks.


� See, for instance, Dutton, 1999; Jones (ed), 1995;  Rheingold, 1993; Wellman, 1997.


� Galston (1999) cites Bender’s (1982) definition of community as involving a limited number of individuals in a somewhat restricted social space or network (emphasis added) held together by shared understanding and a sense of obligation. Relationships are close, often intimate, and generally involve face to face interactions. Individuals, are bound together by affective or emotional ties rather than by a perception of individual self-interest. There is a “we-ness” in a community; one is a member or a larger group.


� Galston (1999) discussing Howard Rheingold concept of online communities.


� Galston (1999) has written an interesting piece on the changing nature of community as influenced by the Internet.


� A fairly straightforward exploration of this viewpoint can be found in Cairncross (1997) The Death of Distance.


� The effort did not yield a viable community network, per se, but established the demand for Internet related services,  and in the implementation of a local government Web site for Fauquier [http://co.fauquier.va.us], the City of Warrenton [http://ci.warrenton.va.us/ ], a Web site for the public school system [http://www.libertyhs.com/], and two local newspapers [http://www.citizenet.com/ ] and [http://www.fauquier.com/index1.shtml], providing community information, but no community network, in a generally accepted sense. Further the Fauquier County Web site is hosted by a private Service provider [http://www.piedmontpress.com/index.html]  rather than on a public sector server.


� [http://www.rocknet.org/]


� [http://www.knowledgeway.org]. Postscript: PKW suspended active operations in November 1999, but the web site remains active as of Dec. 1999.


� Stewart, Thomas A. 1994. “The Netplex - It's a new Silicon Valley.” Fortune 3/7/94, v129n5, p. 98-104.


� According to the New York Times, Sept. 16, 1996”Sizing up the Internet as an Engine of Development” Washington D.C. (the city) ranks 20th. If the two are combined then the area would rank third, after Santa Clara, CA, and Middlesex, MA.


� Source: U.S. Bureau of the Census.


 � Source is MNPPC Planning Area Profiles  URL<http://www.clark.net/pub/mncppc/montgom/factmap/facts/pap.htm>


� � The Morino Institute, a local Virginia-based foundation, fosters the use of networked information technologies to promote regional and economic development. The founder, a local business entrepreneur, is active in community and local development efforts.


 � (as of March 1996, though this number is changing rapidly)


� See for example, Alexander and Grubbs, 1998; Dutton, 1999; Ghere and Young, 1998; Glaeser, 1994; Huffman and Talcove, 1995;  Rand, 1995; specifically in reference to information systems, other examples abound in the planning and public administration literatures.


� That is as measured by level or extent of participation in the online activities.


� Occurring in both Rockville and Alexandria, where the localities were active participants in the community information systems.


� Slack resources (i.e., organizational slack resources) refers to resources not necessary for the operation of an organization and available to use for other non-essential purposes.  Rogers (1995) speculates that one explanation for the importance of organizational size is that a large organization has a greater likelihood of having larger amounts of resources (organizational slack). Conversely, an alternative interpretation might be that limited levels of organizational slack could be a driver for innovation.
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